

    
      
          
            
  
Coaster


Coaster documentation

Coaster contains functions and db models for recurring patterns in Flask apps.
Coaster is available under the BSD license, the same license as Flask.
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Coaster types


	
coaster.typing.SimpleDecorator = typing.Callable[[typing.Callable], typing.Callable]

	Type for a simple function decorator that does not accept options








          

      

      

    

  

    
      
          
            
  
App configuration


	
class coaster.app.KeyRotationWrapper(cls, secret_keys, **kwargs)[source]

	Wrapper to support multiple secret keys in itsdangerous.

The first secret key is used for all operations, but if it causes a BadSignature
exception, the other secret keys are tried in order.


	Parameters

	
	cls – Signing class from itsdangerous (eg: URLSafeTimedSerializer)


	secret_keys – List of secret keys


	kwargs – Arguments to pass to each signer/serializer













	
class coaster.app.RotatingKeySecureCookieSessionInterface[source]

	Replaces the serializer with key rotation support






	
class coaster.app.Flask(import_name: str, static_url_path: Optional[str] = None, static_folder: Optional[str] = 'static', static_host: Optional[str] = None, host_matching: bool = False, subdomain_matching: bool = False, template_folder: Optional[str] = 'templates', instance_path: Optional[str] = None, instance_relative_config: bool = False, root_path: Optional[str] = None)[source]

	The flask object implements a WSGI application and acts as the central
object.  It is passed the name of the module or package of the
application.  Once it is created it will act as a central registry for
the view functions, the URL rules, template configuration and much more.

The name of the package is used to resolve resources from inside the
package or the folder the module is contained in depending on if the
package parameter resolves to an actual python package (a folder with
an __init__.py file inside) or a standard module (just a .py file).

For more information about resource loading, see open_resource().

Usually you create a Flask instance in your main module or
in the __init__.py file of your package like this:

from flask import Flask
app = Flask(__name__)






About the First Parameter

The idea of the first parameter is to give Flask an idea of what
belongs to your application.  This name is used to find resources
on the filesystem, can be used by extensions to improve debugging
information and a lot more.

So it’s important what you provide there.  If you are using a single
module, __name__ is always the correct value.  If you however are
using a package, it’s usually recommended to hardcode the name of
your package there.

For example if your application is defined in yourapplication/app.py
you should create it with one of the two versions below:

app = Flask('yourapplication')
app = Flask(__name__.split('.')[0])





Why is that?  The application will work even with __name__, thanks
to how resources are looked up.  However it will make debugging more
painful.  Certain extensions can make assumptions based on the
import name of your application.  For example the Flask-SQLAlchemy
extension will look for the code in your application that triggered
an SQL query in debug mode.  If the import name is not properly set
up, that debugging information is lost.  (For example it would only
pick up SQL queries in yourapplication.app and not
yourapplication.views.frontend)




New in version 0.7: The static_url_path, static_folder, and template_folder
parameters were added.




New in version 0.8: The instance_path and instance_relative_config parameters were
added.




New in version 0.11: The root_path parameter was added.




New in version 1.0: The host_matching and static_host parameters were added.




New in version 1.0: The subdomain_matching parameter was added. Subdomain
matching needs to be enabled manually now. Setting
SERVER_NAME [https://flask.palletsprojects.com/en/2.0.x/config/#SERVER_NAME] does not implicitly enable it.




	Parameters

	
	import_name – the name of the application package


	static_url_path – can be used to specify a different path for the
static files on the web.  Defaults to the name
of the static_folder folder.


	static_folder – The folder with static files that is served at
static_url_path. Relative to the application root_path
or an absolute path. Defaults to 'static'.


	static_host – the host to use when adding the static route.
Defaults to None. Required when using host_matching=True
with a static_folder configured.


	host_matching – set url_map.host_matching attribute.
Defaults to False.


	subdomain_matching – consider the subdomain relative to
SERVER_NAME [https://flask.palletsprojects.com/en/2.0.x/config/#SERVER_NAME] when matching routes. Defaults to False.


	template_folder – the folder that contains the templates that should
be used by the application.  Defaults to
'templates' folder in the root path of the
application.


	instance_path – An alternative instance path for the application.
By default the folder 'instance' next to the
package or module is assumed to be the instance
path.


	instance_relative_config – if set to True relative filenames
for loading the config are assumed to
be relative to the instance path instead
of the application root.


	root_path – The path to the root of the application files.
This should only be set manually when it can’t be detected
automatically, such as for namespace packages.









	
add_template_filter(f: Callable[[Any], str], name: Optional[str] = None) → None[source]

	Register a custom template filter.  Works exactly like the
template_filter() decorator.


	Parameters

	name – the optional name of the filter, otherwise the
function name will be used.










	
add_template_global(f: Callable[[], Any], name: Optional[str] = None) → None[source]

	Register a custom template global function. Works exactly like the
template_global() decorator.


New in version 0.10.




	Parameters

	name – the optional name of the global function, otherwise the
function name will be used.










	
add_template_test(f: Callable[[Any], bool], name: Optional[str] = None) → None[source]

	Register a custom template test.  Works exactly like the
template_test() decorator.


New in version 0.10.




	Parameters

	name – the optional name of the test, otherwise the
function name will be used.










	
add_url_rule(rule: str, endpoint: Optional[str] = None, view_func: Optional[Callable] = None, provide_automatic_options: Optional[bool] = None, **options) → None[source]

	Register a rule for routing incoming requests and building
URLs. The route() decorator is a shortcut to call this
with the view_func argument. These are equivalent:

@app.route("/")
def index():
    ...





def index():
    ...

app.add_url_rule("/", view_func=index)





See URL Route Registrations [https://flask.palletsprojects.com/en/2.0.x/api/#url-route-registrations].

The endpoint name for the route defaults to the name of the view
function if the endpoint parameter isn’t passed. An error
will be raised if a function has already been registered for the
endpoint.

The methods parameter defaults to ["GET"]. HEAD is
always added automatically, and OPTIONS is added
automatically by default.

view_func does not necessarily need to be passed, but if the
rule should participate in routing an endpoint name must be
associated with a view function at some point with the
endpoint() decorator.

app.add_url_rule("/", endpoint="index")

@app.endpoint("index")
def index():
    ...





If view_func has a required_methods attribute, those
methods are added to the passed and automatic methods. If it
has a provide_automatic_methods attribute, it is used as the
default if the parameter is not passed.


	Parameters

	
	rule – The URL rule string.


	endpoint – The endpoint name to associate with the rule
and view function. Used when routing and building URLs.
Defaults to view_func.__name__.


	view_func – The view function to associate with the
endpoint name.


	provide_automatic_options – Add the OPTIONS method and
respond to OPTIONS requests automatically.


	options – Extra options passed to the
Rule object.













	
app_context() → flask.ctx.AppContext[source]

	Create an AppContext [https://flask.palletsprojects.com/en/2.0.x/api/#flask.ctx.AppContext]. Use as a with
block to push the context, which will make current_app
point at this application.

An application context is automatically pushed by
RequestContext.push() [https://flask.palletsprojects.com/en/2.0.x/api/#flask.ctx.RequestContext.push]
when handling a request, and when running a CLI command. Use
this to manually create a context outside of these situations.

with app.app_context():
    init_db()





See /appcontext.


New in version 0.9.








	
app_ctx_globals_class

	alias of flask.ctx._AppCtxGlobals [https://flask.palletsprojects.com/en/2.0.x/api/#flask.ctx._AppCtxGlobals]






	
async_to_sync(func: Callable[[...], Coroutine[T_co, T_contra, V_co]]) → Callable[[...], Any][source]

	Return a sync function that will run the coroutine function.

result = app.async_to_sync(func)(*args, **kwargs)





Override this method to change how the app converts async code
to be synchronously callable.


New in version 2.0.








	
auto_find_instance_path() → str[source]

	Tries to locate the instance path if it was not provided to the
constructor of the application class.  It will basically calculate
the path to a folder named instance next to your main file or
the package.


New in version 0.8.








	
before_first_request(f: Callable[[], None]) → Callable[[], None][source]

	Registers a function to be run before the first request to this
instance of the application.

The function will be called without any arguments and its return
value is ignored.


New in version 0.8.








	
before_first_request_funcs = None

	A list of functions that will be called at the beginning of the
first request to this instance. To register a function, use the
before_first_request() decorator.


New in version 0.8.








	
blueprints = None

	Maps registered blueprint names to blueprint objects. The
dict retains the order the blueprints were registered in.
Blueprints can be registered multiple times, this dict does
not track how often they were attached.


New in version 0.7.








	
config = None

	The configuration dictionary as Config.  This behaves
exactly like a regular dictionary but supports additional methods
to load a config from files.






	
config_class

	alias of flask.config.Config [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Config]






	
create_global_jinja_loader() → flask.templating.DispatchingJinjaLoader[source]

	Creates the loader for the Jinja2 environment.  Can be used to
override just the loader and keeping the rest unchanged.  It’s
discouraged to override this function.  Instead one should override
the jinja_loader() function instead.

The global loader dispatches between the loaders of the application
and the individual blueprints.


New in version 0.7.








	
create_jinja_environment() → flask.templating.Environment[source]

	Create the Jinja environment based on jinja_options
and the various Jinja-related methods of the app. Changing
jinja_options after this will have no effect. Also adds
Flask-related globals and filters to the environment.


Changed in version 0.11: Environment.auto_reload set in accordance with
TEMPLATES_AUTO_RELOAD configuration option.




New in version 0.5.








	
create_url_adapter(request: Optional[flask.wrappers.Request]) → Optional[werkzeug.routing.MapAdapter][source]

	Creates a URL adapter for the given request. The URL adapter
is created at a point where the request context is not yet set
up so the request is passed explicitly.


New in version 0.6.




Changed in version 0.9: This can now also be called without a request object when the
URL adapter is created for the application context.




Changed in version 1.0: SERVER_NAME [https://flask.palletsprojects.com/en/2.0.x/config/#SERVER_NAME] no longer implicitly enables subdomain
matching. Use subdomain_matching instead.








	
debug

	Whether debug mode is enabled. When using flask run to start
the development server, an interactive debugger will be shown for
unhandled exceptions, and the server will be reloaded when code
changes. This maps to the DEBUG [https://flask.palletsprojects.com/en/2.0.x/config/#DEBUG] config key. This is
enabled when env is 'development' and is overridden
by the FLASK_DEBUG environment variable. It may not behave as
expected if set in code.

Do not enable debug mode when deploying in production.

Default: True if env is 'development', or
False otherwise.






	
default_config = {'APPLICATION_ROOT': '/', 'DEBUG': None, 'ENV': None, 'EXPLAIN_TEMPLATE_LOADING': False, 'JSONIFY_MIMETYPE': 'application/json', 'JSONIFY_PRETTYPRINT_REGULAR': False, 'JSON_AS_ASCII': True, 'JSON_SORT_KEYS': True, 'MAX_CONTENT_LENGTH': None, 'MAX_COOKIE_SIZE': 4093, 'PERMANENT_SESSION_LIFETIME': datetime.timedelta(days=31), 'PREFERRED_URL_SCHEME': 'http', 'PRESERVE_CONTEXT_ON_EXCEPTION': None, 'PROPAGATE_EXCEPTIONS': None, 'SECRET_KEY': None, 'SEND_FILE_MAX_AGE_DEFAULT': None, 'SERVER_NAME': None, 'SESSION_COOKIE_DOMAIN': None, 'SESSION_COOKIE_HTTPONLY': True, 'SESSION_COOKIE_NAME': 'session', 'SESSION_COOKIE_PATH': None, 'SESSION_COOKIE_SAMESITE': None, 'SESSION_COOKIE_SECURE': False, 'SESSION_REFRESH_EACH_REQUEST': True, 'TEMPLATES_AUTO_RELOAD': None, 'TESTING': False, 'TRAP_BAD_REQUEST_ERRORS': None, 'TRAP_HTTP_EXCEPTIONS': False, 'USE_X_SENDFILE': False}

	Default configuration parameters.






	
dispatch_request() → Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int, Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], WSGIApplication][source]

	Does the request dispatching.  Matches the URL and returns the
return value of the view or error handler.  This does not have to
be a response object.  In order to convert the return value to a
proper response object, call make_response().


Changed in version 0.7: This no longer does the exception handling, this code was
moved to the new full_dispatch_request().








	
do_teardown_appcontext(exc: Optional[BaseException] = <object object>) → None[source]

	Called right before the application context is popped.

When handling a request, the application context is popped
after the request context. See do_teardown_request().

This calls all functions decorated with
teardown_appcontext(). Then the
appcontext_tearing_down signal is sent.

This is called by
AppContext.pop() [https://flask.palletsprojects.com/en/2.0.x/api/#flask.ctx.AppContext.pop].


New in version 0.9.








	
do_teardown_request(exc: Optional[BaseException] = <object object>) → None[source]

	Called after the request is dispatched and the response is
returned, right before the request context is popped.

This calls all functions decorated with
teardown_request(), and Blueprint.teardown_request()
if a blueprint handled the request. Finally, the
request_tearing_down signal is sent.

This is called by
RequestContext.pop() [https://flask.palletsprojects.com/en/2.0.x/api/#flask.ctx.RequestContext.pop],
which may be delayed during testing to maintain access to
resources.


	Parameters

	exc – An unhandled exception raised while dispatching the
request. Detected from the current exception information if
not passed. Passed to each teardown function.






Changed in version 0.9: Added the exc argument.








	
ensure_sync(func: Callable) → Callable[source]

	Ensure that the function is synchronous for WSGI workers.
Plain def functions are returned as-is. async def
functions are wrapped to run and wait for the response.

Override this method to change how the app runs async views.


New in version 2.0.








	
env

	What environment the app is running in. Flask and extensions may
enable behaviors based on the environment, such as enabling debug
mode. This maps to the ENV [https://flask.palletsprojects.com/en/2.0.x/config/#ENV] config key. This is set by the
FLASK_ENV environment variable and may not behave as
expected if set in code.

Do not enable development when deploying in production.

Default: 'production'






	
extensions = None

	a place where extensions can store application specific state.  For
example this is where an extension could store database engines and
similar things.

The key must match the name of the extension module. For example in
case of a “Flask-Foo” extension in flask_foo, the key would be
'foo'.


New in version 0.7.








	
finalize_request(rv: Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int, Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], WSGIApplication, werkzeug.exceptions.HTTPException], from_error_handler: bool = False) → flask.wrappers.Response[source]

	Given the return value from a view function this finalizes
the request by converting it into a response and invoking the
postprocessing functions.  This is invoked for both normal
request dispatching as well as error handlers.

Because this means that it might be called as a result of a
failure a special safe mode is available which can be enabled
with the from_error_handler flag.  If enabled, failures in
response processing will be logged and otherwise ignored.


	Internal

	









	
full_dispatch_request() → flask.wrappers.Response[source]

	Dispatches the request and on top of that performs request
pre and postprocessing as well as HTTP exception catching and
error handling.


New in version 0.7.








	
got_first_request

	This attribute is set to True if the application started
handling the first request.


New in version 0.8.








	
handle_exception(e: Exception) → flask.wrappers.Response[source]

	Handle an exception that did not have an error handler
associated with it, or that was raised from an error handler.
This always causes a 500 InternalServerError.

Always sends the got_request_exception signal.

If propagate_exceptions is True, such as in debug
mode, the error will be re-raised so that the debugger can
display it. Otherwise, the original exception is logged, and
an InternalServerError is returned.

If an error handler is registered for InternalServerError or
500, it will be used. For consistency, the handler will
always receive the InternalServerError. The original
unhandled exception is available as e.original_exception.


Changed in version 1.1.0: Always passes the InternalServerError instance to the
handler, setting original_exception to the unhandled
error.




Changed in version 1.1.0: after_request functions and other finalization is done
even for the default 500 response when there is no handler.




New in version 0.3.








	
handle_http_exception(e: werkzeug.exceptions.HTTPException) → Union[werkzeug.exceptions.HTTPException, Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int, Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], WSGIApplication][source]

	Handles an HTTP exception.  By default this will invoke the
registered error handlers and fall back to returning the
exception as response.


Changed in version 1.0.3: RoutingException, used internally for actions such as
 slash redirects during routing, is not passed to error
 handlers.




Changed in version 1.0: Exceptions are looked up by code and by MRO, so
HTTPExcpetion subclasses can be handled with a catch-all
handler for the base HTTPException.




New in version 0.3.








	
handle_url_build_error(error: Exception, endpoint: str, values: dict) → str[source]

	Handle BuildError on
url_for().






	
handle_user_exception(e: Exception) → Union[werkzeug.exceptions.HTTPException, Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int, Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], WSGIApplication][source]

	This method is called whenever an exception occurs that
should be handled. A special case is HTTPException which is forwarded to the
handle_http_exception() method. This function will either
return a response value or reraise the exception with the same
traceback.


Changed in version 1.0: Key errors raised from request data like form show the
bad key in debug mode rather than a generic bad request
message.




New in version 0.7.








	
inject_url_defaults(endpoint: str, values: dict) → None[source]

	Injects the URL defaults for the given endpoint directly into
the values dictionary passed.  This is used internally and
automatically called on URL building.


New in version 0.7.








	
instance_path = None

	Holds the path to the instance folder.


New in version 0.8.








	
iter_blueprints() → ValuesView[Blueprint][source]

	Iterates over all blueprints by the order they were registered.


New in version 0.11.








	
jinja_env[source]

	The Jinja environment used to load templates.

The environment is created the first time this property is
accessed. Changing jinja_options after that will have no
effect.






	
jinja_environment

	alias of flask.templating.Environment






	
jinja_options = {}

	Options that are passed to the Jinja environment in
create_jinja_environment(). Changing these options after
the environment is created (accessing jinja_env) will
have no effect.


Changed in version 1.1.0: This is a dict instead of an ImmutableDict to allow
easier configuration.








	
json_decoder

	alias of flask.json.JSONDecoder [https://flask.palletsprojects.com/en/2.0.x/api/#flask.json.JSONDecoder]






	
json_encoder

	alias of flask.json.JSONEncoder [https://flask.palletsprojects.com/en/2.0.x/api/#flask.json.JSONEncoder]






	
log_exception(exc_info: Union[Tuple[type, BaseException, traceback], Tuple[None, None, None]]) → None[source]

	Logs an exception.  This is called by handle_exception()
if debugging is disabled and right before the handler is called.
The default implementation logs the exception as error on the
logger.


New in version 0.8.








	
logger[source]

	A standard Python Logger [https://docs.python.org/2/library/logging.html#logging.Logger] for the app, with
the same name as name.

In debug mode, the logger’s level will
be set to DEBUG.

If there are no handlers configured, a default handler will be
added. See /logging for more information.


Changed in version 1.1.0: The logger takes the same name as name rather than
hard-coding "flask.app".




Changed in version 1.0.0: Behavior was simplified. The logger is always named
"flask.app". The level is only set during configuration,
it doesn’t check app.debug each time. Only one format is
used, not different ones depending on app.debug. No
handlers are removed, and a handler is only added if no
handlers are already configured.




New in version 0.3.








	
make_config(instance_relative: bool = False) → flask.config.Config[source]

	Used to create the config attribute by the Flask constructor.
The instance_relative parameter is passed in from the constructor
of Flask (there named instance_relative_config) and indicates if
the config should be relative to the instance path or the root path
of the application.


New in version 0.8.








	
make_default_options_response() → flask.wrappers.Response[source]

	This method is called to create the default OPTIONS response.
This can be changed through subclassing to change the default
behavior of OPTIONS responses.


New in version 0.7.








	
make_response(rv: Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int, Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], WSGIApplication]) → flask.wrappers.Response[source]

	Convert the return value from a view function to an instance of
response_class.


	Parameters

	rv – the return value from the view function. The view function
must return a response. Returning None, or the view ending
without returning, is not allowed. The following types are allowed
for view_rv:


	str

	A response object is created with the string encoded to UTF-8
as the body.



	bytes

	A response object is created with the bytes as the body.



	dict

	A dictionary that will be jsonify’d before being returned.



	tuple

	Either (body, status, headers), (body, status), or
(body, headers), where body is any of the other types
allowed here, status is a string or an integer, and
headers is a dictionary or a list of (key, value)
tuples. If body is a response_class instance,
status overwrites the exiting value and headers are
extended.



	response_class

	The object is returned unchanged.



	other Response class

	The object is coerced to response_class.



	callable() [https://docs.python.org/2/library/functions.html#callable]

	The function is called as a WSGI application. The result is
used to create a response object.












Changed in version 0.9: Previously a tuple was interpreted as the arguments for the
response object.








	
make_shell_context() → dict[source]

	Returns the shell context for an interactive shell for this
application.  This runs all the registered shell context
processors.


New in version 0.11.








	
name[source]

	The name of the application.  This is usually the import name
with the difference that it’s guessed from the run file if the
import name is main.  This name is used as a display name when
Flask needs the name of the application.  It can be set and overridden
to change the value.


New in version 0.8.








	
open_instance_resource(resource: str, mode: str = 'rb') → IO[AnyStr][source]

	Opens a resource from the application’s instance folder
(instance_path).  Otherwise works like
open_resource().  Instance resources can also be opened for
writing.


	Parameters

	
	resource – the name of the resource.  To access resources within
subfolders use forward slashes as separator.


	mode – resource file opening mode, default is ‘rb’.













	
permanent_session_lifetime

	A timedelta [https://docs.python.org/2/library/datetime.html#datetime.timedelta] which is used to set the expiration
date of a permanent session.  The default is 31 days which makes a
permanent session survive for roughly one month.

This attribute can also be configured from the config with the
PERMANENT_SESSION_LIFETIME configuration key.  Defaults to
timedelta(days=31)






	
preprocess_request() → Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int], Tuple[Union[Response, AnyStr, Dict[str, Any], Generator[AnyStr, None, None]], int, Union[Headers, Dict[str, Union[str, List[str], Tuple[str, ...]]], List[Tuple[str, Union[str, List[str], Tuple[str, ...]]]]]], WSGIApplication, None][source]

	Called before the request is dispatched. Calls
url_value_preprocessors registered with the app and the
current blueprint (if any). Then calls before_request_funcs
registered with the app and the blueprint.

If any before_request() handler returns a non-None value, the
value is handled as if it was the return value from the view, and
further request handling is stopped.






	
preserve_context_on_exception

	Returns the value of the PRESERVE_CONTEXT_ON_EXCEPTION
configuration value in case it’s set, otherwise a sensible default
is returned.


New in version 0.7.








	
process_response(response: flask.wrappers.Response) → flask.wrappers.Response[source]

	Can be overridden in order to modify the response object
before it’s sent to the WSGI server.  By default this will
call all the after_request() decorated functions.


Changed in version 0.5: As of Flask 0.5 the functions registered for after request
execution are called in reverse order of registration.




	Parameters

	response – a response_class object.



	Returns

	a new response object or the same, has to be an
instance of response_class.










	
propagate_exceptions

	Returns the value of the PROPAGATE_EXCEPTIONS configuration
value in case it’s set, otherwise a sensible default is returned.


New in version 0.7.








	
raise_routing_exception(request: flask.wrappers.Request) → te.NoReturn[source]

	Exceptions that are recording during routing are reraised with
this method.  During debug we are not reraising redirect requests
for non GET, HEAD, or OPTIONS requests and we’re raising
a different error instead to help debug situations.


	Internal

	









	
register_blueprint(blueprint: Blueprint, **options) → None[source]

	Register a Blueprint [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Blueprint] on the application. Keyword
arguments passed to this method will override the defaults set on the
blueprint.

Calls the blueprint’s register() [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Blueprint.register] method after
recording the blueprint in the application’s blueprints.


	Parameters

	
	blueprint – The blueprint to register.


	url_prefix – Blueprint routes will be prefixed with this.


	subdomain – Blueprint routes will match on this subdomain.


	url_defaults – Blueprint routes will use these default values for
view arguments.


	options – Additional keyword arguments are passed to
BlueprintSetupState [https://flask.palletsprojects.com/en/2.0.x/api/#flask.blueprints.BlueprintSetupState]. They can be
accessed in record() [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Blueprint.record] callbacks.









Changed in version 2.0.1: The name option can be used to change the (pre-dotted)
name the blueprint is registered with. This allows the same
blueprint to be registered multiple times with unique names
for url_for.




New in version 0.7.








	
request_class

	alias of flask.wrappers.Request [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Request]






	
request_context(environ: dict) → flask.ctx.RequestContext[source]

	Create a RequestContext [https://flask.palletsprojects.com/en/2.0.x/api/#flask.ctx.RequestContext] representing a
WSGI environment. Use a with block to push the context,
which will make request point at this request.

See /reqcontext.

Typically you should not call this from your own code. A request
context is automatically pushed by the wsgi_app() when
handling a request. Use test_request_context() to create
an environment and context instead of this method.


	Parameters

	environ – a WSGI environment










	
response_class

	alias of flask.wrappers.Response [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Response]






	
run(host: Optional[str] = None, port: Optional[int] = None, debug: Optional[bool] = None, load_dotenv: bool = True, **options) → None[source]

	Runs the application on a local development server.

Do not use run() in a production setting. It is not intended to
meet security and performance requirements for a production server.
Instead, see /deploying/index for WSGI server recommendations.

If the debug flag is set the server will automatically reload
for code changes and show a debugger in case an exception happened.

If you want to run the application in debug mode, but disable the
code execution on the interactive debugger, you can pass
use_evalex=False as parameter.  This will keep the debugger’s
traceback screen active, but disable code execution.

It is not recommended to use this function for development with
automatic reloading as this is badly supported.  Instead you should
be using the flask command line script’s run support.


Keep in Mind

Flask will suppress any server error with a generic error page
unless it is in debug mode.  As such to enable just the
interactive debugger without the code reloading, you have to
invoke run() with debug=True and use_reloader=False.
Setting use_debugger to True without being in debug mode
won’t catch any exceptions because there won’t be any to
catch.




	Parameters

	
	host – the hostname to listen on. Set this to '0.0.0.0' to
have the server available externally as well. Defaults to
'127.0.0.1' or the host in the SERVER_NAME config variable
if present.


	port – the port of the webserver. Defaults to 5000 or the
port defined in the SERVER_NAME config variable if present.


	debug – if given, enable or disable debug mode. See
debug.


	load_dotenv – Load the nearest .env and .flaskenv
files to set environment variables. Will also change the working
directory to the directory containing the first file found.


	options – the options to be forwarded to the underlying Werkzeug
server. See werkzeug.serving.run_simple() for more
information.









Changed in version 1.0: If installed, python-dotenv will be used to load environment
variables from .env and .flaskenv files.

If set, the FLASK_ENV and FLASK_DEBUG
environment variables will override env and
debug.

Threaded mode is enabled by default.




Changed in version 0.10: The default port is now picked from the SERVER_NAME
variable.








	
secret_key

	If a secret key is set, cryptographic components can use this to
sign cookies and other things. Set this to a complex random value
when you want to use the secure cookie for instance.

This attribute can also be configured from the config with the
SECRET_KEY [https://flask.palletsprojects.com/en/2.0.x/config/#SECRET_KEY] configuration key. Defaults to None.






	
select_jinja_autoescape(filename: str) → bool[source]

	Returns True if autoescaping should be active for the given
template name. If no template name is given, returns True.


New in version 0.5.








	
send_file_max_age_default

	A timedelta [https://docs.python.org/2/library/datetime.html#datetime.timedelta] or number of seconds which is used
as the default max_age for send_file(). The default is
None, which tells the browser to use conditional requests
instead of a timed cache.

Configured with the SEND_FILE_MAX_AGE_DEFAULT [https://flask.palletsprojects.com/en/2.0.x/config/#SEND_FILE_MAX_AGE_DEFAULT]
configuration key.


Changed in version 2.0: Defaults to None instead of 12 hours.








	
session_cookie_name

	The secure cookie uses this for the name of the session cookie.

This attribute can also be configured from the config with the
SESSION_COOKIE_NAME configuration key.  Defaults to 'session'






	
session_interface = <flask.sessions.SecureCookieSessionInterface object>

	the session interface to use.  By default an instance of
SecureCookieSessionInterface [https://flask.palletsprojects.com/en/2.0.x/api/#flask.sessions.SecureCookieSessionInterface] is used here.


New in version 0.8.








	
shell_context_processor(f: Callable) → Callable[source]

	Registers a shell context processor function.


New in version 0.11.








	
shell_context_processors = None

	A list of shell context processor functions that should be run
when a shell context is created.


New in version 0.11.








	
should_ignore_error(error: Optional[BaseException]) → bool[source]

	This is called to figure out if an error should be ignored
or not as far as the teardown system is concerned.  If this
function returns True then the teardown handlers will not be
passed the error.


New in version 0.10.








	
teardown_appcontext(f: Callable[[Optional[BaseException]], Response]) → Callable[[Optional[BaseException]], flask.wrappers.Response][source]

	Registers a function to be called when the application context
ends.  These functions are typically also called when the request
context is popped.

Example:

ctx = app.app_context()
ctx.push()
...
ctx.pop()





When ctx.pop() is executed in the above example, the teardown
functions are called just before the app context moves from the
stack of active contexts.  This becomes relevant if you are using
such constructs in tests.

Since a request context typically also manages an application
context it would also be called when you pop a request context.

When a teardown function was called because of an unhandled exception
it will be passed an error object. If an errorhandler() is
registered, it will handle the exception and the teardown will not
receive it.

The return values of teardown functions are ignored.


New in version 0.9.








	
teardown_appcontext_funcs = None

	A list of functions that are called when the application context
is destroyed.  Since the application context is also torn down
if the request ends this is the place to store code that disconnects
from databases.


New in version 0.9.








	
template_filter(name: Optional[str] = None) → Callable[[Callable[[Any], str]], Callable[[Any], str]][source]

	A decorator that is used to register custom template filter.
You can specify a name for the filter, otherwise the function
name will be used. Example:

@app.template_filter()
def reverse(s):
    return s[::-1]






	Parameters

	name – the optional name of the filter, otherwise the
function name will be used.










	
template_global(name: Optional[str] = None) → Callable[[Callable[[], Any]], Callable[[], Any]][source]

	A decorator that is used to register a custom template global function.
You can specify a name for the global function, otherwise the function
name will be used. Example:

@app.template_global()
def double(n):
    return 2 * n






New in version 0.10.




	Parameters

	name – the optional name of the global function, otherwise the
function name will be used.










	
template_test(name: Optional[str] = None) → Callable[[Callable[[Any], bool]], Callable[[Any], bool]][source]

	A decorator that is used to register custom template test.
You can specify a name for the test, otherwise the function
name will be used. Example:

@app.template_test()
def is_prime(n):
    if n == 2:
        return True
    for i in range(2, int(math.ceil(math.sqrt(n))) + 1):
        if n % i == 0:
            return False
    return True






New in version 0.10.




	Parameters

	name – the optional name of the test, otherwise the
function name will be used.










	
templates_auto_reload

	Reload templates when they are changed. Used by
create_jinja_environment().

This attribute can be configured with TEMPLATES_AUTO_RELOAD [https://flask.palletsprojects.com/en/2.0.x/config/#TEMPLATES_AUTO_RELOAD]. If
not set, it will be enabled in debug mode.


New in version 1.0: This property was added but the underlying config and behavior
already existed.








	
test_cli_runner(**kwargs) → FlaskCliRunner[source]

	Create a CLI runner for testing CLI commands.
See Testing CLI Commands [https://flask.palletsprojects.com/en/2.0.x/testing/#testing-cli].

Returns an instance of test_cli_runner_class, by default
FlaskCliRunner [https://flask.palletsprojects.com/en/2.0.x/api/#flask.testing.FlaskCliRunner]. The Flask app object is
passed as the first argument.


New in version 1.0.








	
test_cli_runner_class = None

	The CliRunner subclass, by default
FlaskCliRunner [https://flask.palletsprojects.com/en/2.0.x/api/#flask.testing.FlaskCliRunner] that is used by
test_cli_runner(). Its __init__ method should take a
Flask app object as the first argument.


New in version 1.0.








	
test_client(use_cookies: bool = True, **kwargs) → FlaskClient[source]

	Creates a test client for this application.  For information
about unit testing head over to /testing.

Note that if you are testing for assertions or exceptions in your
application code, you must set app.testing = True in order for the
exceptions to propagate to the test client.  Otherwise, the exception
will be handled by the application (not visible to the test client) and
the only indication of an AssertionError or other exception will be a
500 status code response to the test client.  See the testing
attribute.  For example:

app.testing = True
client = app.test_client()





The test client can be used in a with block to defer the closing down
of the context until the end of the with block.  This is useful if
you want to access the context locals for testing:

with app.test_client() as c:
    rv = c.get('/?vodka=42')
    assert request.args['vodka'] == '42'





Additionally, you may pass optional keyword arguments that will then
be passed to the application’s test_client_class constructor.
For example:

from flask.testing import FlaskClient

class CustomClient(FlaskClient):
    def __init__(self, *args, **kwargs):
        self._authentication = kwargs.pop("authentication")
        super(CustomClient,self).__init__( *args, **kwargs)

app.test_client_class = CustomClient
client = app.test_client(authentication='Basic ....')





See FlaskClient [https://flask.palletsprojects.com/en/2.0.x/api/#flask.testing.FlaskClient] for more information.


Changed in version 0.4: added support for with block usage for the client.




New in version 0.7: The use_cookies parameter was added as well as the ability
to override the client to be used by setting the
test_client_class attribute.




Changed in version 0.11: Added **kwargs to support passing additional keyword arguments to
the constructor of test_client_class.








	
test_client_class = None

	the test client that is used with when test_client is used.


New in version 0.7.








	
test_request_context(*args, **kwargs) → flask.ctx.RequestContext[source]

	Create a RequestContext [https://flask.palletsprojects.com/en/2.0.x/api/#flask.ctx.RequestContext] for a WSGI
environment created from the given values. This is mostly useful
during testing, where you may want to run a function that uses
request data without dispatching a full request.

See /reqcontext.

Use a with block to push the context, which will make
request point at the request for the created
environment.

with test_request_context(...):
    generate_report()





When using the shell, it may be easier to push and pop the
context manually to avoid indentation.

ctx = app.test_request_context(...)
ctx.push()
...
ctx.pop()





Takes the same arguments as Werkzeug’s
EnvironBuilder, with some defaults from
the application. See the linked Werkzeug docs for most of the
available arguments. Flask-specific behavior is listed here.


	Parameters

	
	path – URL path being requested.


	base_url – Base URL where the app is being served, which
path is relative to. If not given, built from
PREFERRED_URL_SCHEME [https://flask.palletsprojects.com/en/2.0.x/config/#PREFERRED_URL_SCHEME], subdomain,
SERVER_NAME [https://flask.palletsprojects.com/en/2.0.x/config/#SERVER_NAME], and APPLICATION_ROOT [https://flask.palletsprojects.com/en/2.0.x/config/#APPLICATION_ROOT].


	subdomain – Subdomain name to append to
SERVER_NAME [https://flask.palletsprojects.com/en/2.0.x/config/#SERVER_NAME].


	url_scheme – Scheme to use instead of
PREFERRED_URL_SCHEME [https://flask.palletsprojects.com/en/2.0.x/config/#PREFERRED_URL_SCHEME].


	data – The request body, either as a string or a dict of
form keys and values.


	json – If given, this is serialized as JSON and passed as
data. Also defaults content_type to
application/json.


	args – other positional arguments passed to
EnvironBuilder.


	kwargs – other keyword arguments passed to
EnvironBuilder.













	
testing

	The testing flag.  Set this to True to enable the test mode of
Flask extensions (and in the future probably also Flask itself).
For example this might activate test helpers that have an
additional runtime cost which should not be enabled by default.

If this is enabled and PROPAGATE_EXCEPTIONS is not changed from the
default it’s implicitly enabled.

This attribute can also be configured from the config with the
TESTING configuration key.  Defaults to False.






	
trap_http_exception(e: Exception) → bool[source]

	Checks if an HTTP exception should be trapped or not.  By default
this will return False for all exceptions except for a bad request
key error if TRAP_BAD_REQUEST_ERRORS is set to True.  It
also returns True if TRAP_HTTP_EXCEPTIONS is set to True.

This is called for all HTTP exceptions raised by a view function.
If it returns True for any exception the error handler for this
exception is not called and it shows up as regular exception in the
traceback.  This is helpful for debugging implicitly raised HTTP
exceptions.


Changed in version 1.0: Bad request errors are not trapped by default in debug mode.




New in version 0.8.








	
try_trigger_before_first_request_functions() → None[source]

	Called before each request and will ensure that it triggers
the before_first_request_funcs and only exactly once per
application instance (which means process usually).


	Internal

	









	
update_template_context(context: dict) → None[source]

	Update the template context with some commonly used variables.
This injects request, session, config and g into the template
context as well as everything template context processors want
to inject.  Note that the as of Flask 0.6, the original values
in the context will not be overridden if a context processor
decides to return a value with the same key.


	Parameters

	context – the context as a dictionary that is updated in place
to add extra variables.










	
url_build_error_handlers = None

	A list of functions that are called when url_for() raises a
BuildError.  Each function registered here
is called with error, endpoint and values.  If a function
returns None or raises a BuildError the next function is
tried.


New in version 0.9.








	
url_map = None

	The Map for this instance.  You can use
this to change the routing converters after the class was created
but before any routes are connected.  Example:

from werkzeug.routing import BaseConverter

class ListConverter(BaseConverter):
    def to_python(self, value):
        return value.split(',')
    def to_url(self, values):
        return ','.join(super(ListConverter, self).to_url(value)
                        for value in values)

app = Flask(__name__)
app.url_map.converters['list'] = ListConverter










	
url_map_class

	alias of werkzeug.routing.Map






	
url_rule_class

	alias of werkzeug.routing.Rule






	
use_x_sendfile

	Enable this if you want to use the X-Sendfile feature.  Keep in
mind that the server has to support this.  This only affects files
sent with the send_file() method.


New in version 0.2.



This attribute can also be configured from the config with the
USE_X_SENDFILE configuration key.  Defaults to False.






	
wsgi_app(environ: dict, start_response: Callable) → Any[source]

	The actual WSGI application. This is not implemented in
__call__() so that middlewares can be applied without
losing a reference to the app object. Instead of doing this:

app = MyMiddleware(app)





It’s a better idea to do this instead:

app.wsgi_app = MyMiddleware(app.wsgi_app)





Then you still have the original application object around and
can continue to call methods on it.


Changed in version 0.7: Teardown events for the request and app contexts are called
even if an unhandled error occurs. Other events may not be
called depending on when an error occurs during dispatch.
See Callbacks and Errors [https://flask.palletsprojects.com/en/2.0.x/reqcontext/#callbacks-and-errors].




	Parameters

	
	environ – A WSGI environment.


	start_response – A callable accepting a status code,
a list of headers, and an optional exception context to
start the response.

















	
coaster.app.init_app(app, init_logging=True)[source]

	Configure an app depending on the environment. Loads settings from a file
named settings.py in the instance folder, followed by additional
settings from one of development.py, production.py or
testing.py. Typical usage:

from flask import Flask
import coaster.app

app = Flask(__name__, instance_relative_config=True)
coaster.app.init_app(app)  # Guess environment automatically





init_app() also configures logging by calling
coaster.logger.init_app().


	Parameters

	
	app – App to be configured


	init_logging (bool [https://docs.python.org/2/library/functions.html#bool]) – Call coaster.logger.init_app (default True)















          

      

      

    

  

    
      
          
            
  
Logger

Coaster can help your application log errors at run-time. Initialize with
coaster.logger.init_app(). If you use coaster.app.init_app(),
this is done automatically for you.


	
class coaster.logger.FilteredValueIndicator[source]

	Represent a filtered value.






	
class coaster.logger.LocalVarFormatter(*args, **kwargs)[source]

	Log the contents of local variables in the stack frame.


	
format(record)[source]

	Format the specified record as text.

Overrides logging.Formatter.format() [https://docs.python.org/2/library/logging.html#logging.Formatter.format] to remove cache of
record.exc_text unless it was produced by this formatter.






	
formatException(ei) → str[source]

	Render a stack trace with local variables in each stack frame.










	
class coaster.logger.RepeatValueIndicator(key)[source]

	Represent a repeating value.






	
class coaster.logger.SlackHandler(app_name, webhooks)[source]

	Custom logging handler to post error reports to Slack.


	
emit(record)[source]

	Emit an event.










	
class coaster.logger.TelegramHandler(app_name, chatid, apikey)[source]

	Custom logging handler to report errors to a Telegram chat.


	
emit(record)[source]

	Emit an event.










	
coaster.logger.configure(app)

	Enable logging for an app using LocalVarFormatter.

Requires the app to be configured and checks for the following configuration
parameters. All are optional:


	LOGFILE: Name of the file to log to (default error.log)


	LOGFILE_LEVEL: Logging level to use for file logger (default WARNING)


	ADMINS: List of email addresses of admins who will be mailed error reports


	
	MAIL_DEFAULT_SENDER: From address of email. Can be an address or a tuple with

	name and address







	MAIL_SERVER: SMTP server to send with (default localhost)


	MAIL_USERNAME and MAIL_PASSWORD: SMTP credentials, if required


	
	SLACK_LOGGING_WEBHOOKS: If present, will send error logs to all specified

	Slack webhooks







	
	TELEGRAM_ERROR_CHATID and TELEGRAM_ERROR_APIKEY: If present, will use the

	specified API key to post a message to the specified chat









Format for SLACK_LOGGING_WEBHOOKS:

SLACK_LOGGING_WEBHOOKS = [{
    'levelnames': ['WARNING', 'ERROR', 'CRITICAL'],
    'url': 'https://hooks.slack.com/...'
    }]










	
coaster.logger.filtered_value(key, value)[source]

	Find and mask sensitive values based on key names.






	
coaster.logger.init_app(app)[source]

	Enable logging for an app using LocalVarFormatter.

Requires the app to be configured and checks for the following configuration
parameters. All are optional:


	LOGFILE: Name of the file to log to (default error.log)


	LOGFILE_LEVEL: Logging level to use for file logger (default WARNING)


	ADMINS: List of email addresses of admins who will be mailed error reports


	
	MAIL_DEFAULT_SENDER: From address of email. Can be an address or a tuple with

	name and address







	MAIL_SERVER: SMTP server to send with (default localhost)


	MAIL_USERNAME and MAIL_PASSWORD: SMTP credentials, if required


	
	SLACK_LOGGING_WEBHOOKS: If present, will send error logs to all specified

	Slack webhooks







	
	TELEGRAM_ERROR_CHATID and TELEGRAM_ERROR_APIKEY: If present, will use the

	specified API key to post a message to the specified chat









Format for SLACK_LOGGING_WEBHOOKS:

SLACK_LOGGING_WEBHOOKS = [{
    'levelnames': ['WARNING', 'ERROR', 'CRITICAL'],
    'url': 'https://hooks.slack.com/...'
    }]










	
coaster.logger.pprint_with_indent(dictlike, outfile, indent=4)[source]

	Filter values and pprint with indent to create a Markdown code block.








          

      

      

    

  

    
      
          
            
  
Assets

Coaster provides a simple asset management system for semantically versioned
assets using the semantic_version [http://python-semanticversion.readthedocs.org/en/latest/] and webassets [http://elsdoerfer.name/docs/webassets/] libraries. Many popular
libraries such as jQuery are not semantically versioned, so you will have to
be careful about assumptions you make around them.


	
class coaster.assets.SimpleSpec(expression)[source]

	




	
class coaster.assets.VersionedAssets[source]

	Semantic-versioned assets. To use, initialize a container for your assets:

from coaster.assets import VersionedAssets, Version
assets = VersionedAssets()





And then populate it with your assets. The simplest way is by specifying
the asset name, version number, and path to the file (within your static
folder):

assets['jquery.js'][Version('1.8.3')] = 'js/jquery-1.8.3.js'





You can also specify one or more requirements for an asset by supplying
a list or tuple of requirements followed by the actual asset:

assets['jquery.form.js'][Version('2.96.0')] = (
    'jquery.js', 'js/jquery.form-2.96.js')





You may have an asset that provides replacement functionality for another asset:

assets['zepto.js'][Version('1.0.0-rc1')] = {
    'provides': 'jquery.js',
    'bundle': 'js/zepto-1.0rc1.js',
    }





Assets specified as a dictionary can have three keys:


	Parameters

	
	provides (string or list) – Assets provided by this asset


	requires (string or list) – Assets required by this asset (with optional version
specifications)


	bundle (string or Bundle) – The asset itself








To request an asset:

assets.require('jquery.js', 'jquery.form.js==2.96.0', ...)





This returns a webassets Bundle of the requested assets and their dependencies.

You can also ask for certain assets to not be included even if required if, for
example, you are loading them from elsewhere such as a CDN. Prefix the asset name
with ‘!’:

assets.require('!jquery.js', 'jquery.form.js', ...)





To use these assets in a Flask app, register the assets with an environment:

from flask_assets import Environment
appassets = Environment(app)
appassets.register('js_all', assets.require('jquery.js', ...))





And include them in your master template:

{% assets "js_all" -%}
  <script type="text/javascript" src="{{ ASSET_URL }}"></script>
{%- endassets -%}






	
require(*namespecs)[source]

	Return a bundle of the requested assets and their dependencies.










	
exception coaster.assets.AssetNotFound[source]

	No asset with this name








          

      

      

    

  

    
      
          
            
  
Utilities

These functions are not dependent on Flask. They implement common patterns
in Flask-based applications.




	Miscellaneous utilities

	Date, time and timezone utilities

	Text processing utilities

	Markdown processor

	PostgreSQL query processor

	Utility classes







          

      

      

    

  

    
      
          
            
  
Miscellaneous utilities


	
coaster.utils.misc.base_domain_matches(d1, d2)[source]

	Check if two domains have the same base domain, using the Public Suffix List.

>>> base_domain_matches('https://hasjob.co', 'hasjob.co')
True
>>> base_domain_matches('hasgeek.hasjob.co', 'hasjob.co')
True
>>> base_domain_matches('hasgeek.com', 'hasjob.co')
False
>>> base_domain_matches('static.hasgeek.co.in', 'hasgeek.com')
False
>>> base_domain_matches('static.hasgeek.co.in', 'hasgeek.co.in')
True
>>> base_domain_matches('example@example.com', 'example.com')
True










	
coaster.utils.misc.buid()

	Legacy name






	
coaster.utils.misc.buid2uuid(value)

	Legacy name






	
coaster.utils.misc.domain_namespace_match(domain, namespace)[source]

	Checks if namespace is related to the domain because the base domain matches.

>>> domain_namespace_match('hasgeek.com', 'com.hasgeek')
True
>>> domain_namespace_match('funnel.hasgeek.com', 'com.hasgeek.funnel')
True
>>> domain_namespace_match('app.hasgeek.com', 'com.hasgeek.peopleflow')
True
>>> domain_namespace_match('app.hasgeek.in', 'com.hasgeek.peopleflow')
False
>>> domain_namespace_match('peopleflow.local', 'local.peopleflow')
True










	
coaster.utils.misc.format_currency(value, decimals=2)[source]

	Return a number suitably formatted for display as currency, with
thousands separated by commas and up to two decimal points.

>>> format_currency(1000)
'1,000'
>>> format_currency(100)
'100'
>>> format_currency(999.95)
'999.95'
>>> format_currency(99.95)
'99.95'
>>> format_currency(100000)
'100,000'
>>> format_currency(1000.00)
'1,000'
>>> format_currency(1000.41)
'1,000.41'
>>> format_currency(23.21, decimals=3)
'23.210'
>>> format_currency(1000, decimals=3)
'1,000'
>>> format_currency(123456789.123456789)
'123,456,789.12'










	
coaster.utils.misc.get_email_domain(emailaddr)[source]

	Return the domain component of an email address. Returns None if the
provided string cannot be parsed as an email address.

>>> get_email_domain('test@example.com')
'example.com'
>>> get_email_domain('test+trailing@example.com')
'example.com'
>>> get_email_domain('Example Address <test@example.com>')
'example.com'
>>> get_email_domain('foobar')
>>> get_email_domain('foobar@')
>>> get_email_domain('@foobar')










	
coaster.utils.misc.getbool(value)[source]

	Returns a boolean from any of a range of values. Returns None for
unrecognized values. Numbers other than 0 and 1 are considered
unrecognized.

>>> getbool(True)
True
>>> getbool(1)
True
>>> getbool('1')
True
>>> getbool('t')
True
>>> getbool(2)
>>> getbool(0)
False
>>> getbool(False)
False
>>> getbool('n')
False










	
coaster.utils.misc.is_collection(item)[source]

	Returns True if the item is a collection class: list, tuple, set, frozenset
or any other class that resembles one of these (using abstract base classes).

>>> is_collection(0)
False
>>> is_collection(0.1)
False
>>> is_collection('')
False
>>> is_collection(b'')
False
>>> is_collection({})
False
>>> is_collection({}.keys())
True
>>> is_collection([])
True
>>> is_collection(())
True
>>> is_collection(set())
True
>>> is_collection(frozenset())
True
>>> from coaster.utils import InspectableSet
>>> is_collection(InspectableSet({1, 2}))
True










	
coaster.utils.misc.make_name(text, delim='-', maxlength=50, checkused=None, counter=2)[source]

	Generate an ASCII name slug. If a checkused filter is provided, it will
be called with the candidate. If it returns True, make_name will add
counter numbers starting from 2 until a suitable candidate is found.


	Parameters

	
	delim (string) – Delimiter between words, default ‘-’


	maxlength (int [https://docs.python.org/2/library/functions.html#int]) – Maximum length of name, default 50


	checkused – Function to check if a generated name is available for use


	counter (int [https://docs.python.org/2/library/functions.html#int]) – Starting position for name counter








>>> make_name('This is a title')
'this-is-a-title'
>>> make_name('Invalid URL/slug here')
'invalid-url-slug-here'
>>> make_name('this.that')
'this-that'
>>> make_name('this:that')
'this-that'
>>> make_name("How 'bout this?")
'how-bout-this'
>>> make_name("How’s that?")
'hows-that'
>>> make_name('K & D')
'k-d'
>>> make_name('billion+ pageviews')
'billion-pageviews'
>>> make_name('हिन्दी slug!')
'hindii-slug'
>>> make_name('Talk in español, Kiswahili, 廣州話 and অসমীয়া too.', maxlength=250)
'talk-in-espanol-kiswahili-guang-zhou-hua-and-asmiiyaa-too'
>>> make_name('__name__', delim='_')
'name'
>>> make_name('how_about_this', delim='_')
'how_about_this'
>>> make_name('and-that', delim='_')
'and_that'
>>> make_name('Umlauts in Mötörhead')
'umlauts-in-motorhead'
>>> make_name('Candidate', checkused=lambda c: c in ['candidate'])
'candidate2'
>>> make_name('Candidate', checkused=lambda c: c in ['candidate'], counter=1)
'candidate1'
>>> make_name('Candidate',
...   checkused=lambda c: c in ['candidate', 'candidate1', 'candidate2'], counter=1)
'candidate3'
>>> make_name('Long title, but snipped', maxlength=20)
'long-title-but-snipp'
>>> len(make_name('Long title, but snipped', maxlength=20))
20
>>> make_name('Long candidate', maxlength=10,
...   checkused=lambda c: c in ['long-candi', 'long-cand1'])
'long-cand2'
>>> make_name('Lǝnkǝran')
'lankaran'
>>> make_name('example@example.com')
'example-example-com'
>>> make_name('trailing-delimiter', maxlength=10)
'trailing-d'
>>> make_name('trailing-delimiter', maxlength=9)
'trailing'
>>> make_name('''test this
... newline''')
'test-this-newline'
>>> make_name("testing an emoji😁")
'testing-an-emoji'
>>> make_name('''testing\t\nmore\r\nslashes''')
'testing-more-slashes'
>>> make_name('What if a HTML <tag/>')
'what-if-a-html-tag'
>>> make_name('These are equivalent to \x01 through \x1A')
'these-are-equivalent-to-through'
>>> make_name("feedback;\x00")
'feedback'










	
coaster.utils.misc.md5sum(data)[source]

	Return md5sum of data as a 32-character string.

>>> md5sum('random text')
'd9b9bec3f4cc5482e7c5ef43143e563a'
>>> md5sum('random text')
'd9b9bec3f4cc5482e7c5ef43143e563a'
>>> len(md5sum('random text'))
32










	
coaster.utils.misc.namespace_from_url(url)[source]

	Construct a dotted namespace string from a URL.






	
coaster.utils.misc.nary_op(f, doc=None)[source]

	Decorator to convert a binary operator into a chained n-ary operator.






	
coaster.utils.misc.newpin(digits=4)[source]

	Return a random numeric string with the specified number of digits,
default 4.

>>> len(newpin())
4
>>> len(newpin(5))
5
>>> newpin().isdigit()
True










	
coaster.utils.misc.newsecret()[source]

	Make a secret key for non-cryptographic use cases like email account verification.
Mashes two UUID4s into a Base58 rendering, between 42 and 44 characters long. The
resulting string consists of only ASCII strings and so will typically not be
word-wrapped by email clients.

>>> len(newsecret()) in (42, 43, 44)
True
>>> newsecret() == newsecret()
False










	
coaster.utils.misc.nullint(value)[source]

	Return int(value) if bool(value) is not False. Return None otherwise.
Useful for coercing optional values to an integer.

>>> nullint('10')
10
>>> nullint('') is None
True










	
coaster.utils.misc.nullstr(value)[source]

	Return unicode(value) if bool(value) is not False. Return None otherwise.
Useful for coercing optional values to a string.

>>> nullstr(10) == '10'
True
>>> nullstr('') is None
True










	
coaster.utils.misc.require_one_of(_return=False, **kwargs)[source]

	Validator that raises TypeError unless one and only one parameter is
not None. Use this inside functions that take multiple parameters, but
allow only one of them to be specified:

def my_func(this=None, that=None, other=None):
    # Require one and only one of `this` or `that`
    require_one_of(this=this, that=that)

    # If we need to know which parameter was passed in:
    param, value = require_one_of(True, this=this, that=that)

    # Carry on with function logic
    pass






	Parameters

	
	_return – Return the matching parameter


	kwargs – Parameters, of which one and only one is mandatory






	Returns

	If _return, matching parameter name and value



	Return type

	tuple



	Raises

	TypeError – If the count of parameters that aren’t None is not 1










	
coaster.utils.misc.unicode_http_header(value)[source]

	Convert an ASCII HTTP header string into a unicode string with the
appropriate encoding applied. Expects headers to be RFC 2047 compliant.

>>> unicode_http_header('=?iso-8859-1?q?p=F6stal?=') == 'p\xf6stal'
True
>>> unicode_http_header(b'=?iso-8859-1?q?p=F6stal?=') == 'p\xf6stal'
True
>>> unicode_http_header('p\xf6stal') == 'p\xf6stal'
True










	
coaster.utils.misc.uuid1mc()[source]

	Return a UUID1 with a random multicast MAC id.

>>> isinstance(uuid1mc(), uuid.UUID)
True










	
coaster.utils.misc.uuid1mc_from_datetime(dt)[source]

	Return a UUID1 with a random multicast MAC id and with a timestamp
matching the given datetime object or timestamp value.


Warning

This function does not consider the timezone, and is not guaranteed to
return a unique UUID. Use under controlled conditions only.



>>> dt = datetime.now()
>>> u1 = uuid1mc()
>>> u2 = uuid1mc_from_datetime(dt)
>>> # Both timestamps should be very close to each other but not an exact match
>>> u1.time > u2.time
True
>>> u1.time - u2.time < 5000
True
>>> d2 = datetime.fromtimestamp((u2.time - 0x01b21dd213814000) * 100 / 1e9)
>>> d2 == dt
True










	
coaster.utils.misc.uuid2buid(value)

	Legacy name






	
coaster.utils.misc.uuid_b58()[source]

	Return a UUID4 encoded in base58 and rendered as a string. Will be 21 or 22
characters long

>>> len(uuid_b58()) in (21, 22)
True
>>> uuid_b58() == uuid_b58()
False
>>> isinstance(uuid_b58(), str)
True










	
coaster.utils.misc.uuid_b64()[source]

	Return a new random id that is exactly 22 characters long,
by encoding a UUID4 in URL-safe Base64. See
http://en.wikipedia.org/wiki/Base64#Variants_summary_table

>>> len(buid())
22
>>> buid() == buid()
False
>>> isinstance(buid(), str)
True










	
coaster.utils.misc.uuid_from_base58(value)[source]

	Convert a Base58-encoded UUID back into a UUID object

>>> uuid_from_base58('7KAmj837MyuJWUYPwtqAfz')
UUID('33203dd2-f2ef-422f-aeb0-058d6f5f7089')
>>> # The following UUID to Base58 encoding is from NPM uuid-base58, for comparison
>>> uuid_from_base58('TedLUruK7MosG1Z88urTkk')
UUID('d7ce8475-e77c-43b0-9dde-56b428981999')










	
coaster.utils.misc.uuid_from_base64(value)[source]

	Convert a 22-char URL-safe Base64 string (BUID) to a UUID object

>>> uuid_from_base64('MyA90vLvQi-usAWNb19wiQ')
UUID('33203dd2-f2ef-422f-aeb0-058d6f5f7089')










	
coaster.utils.misc.uuid_to_base58(value)[source]

	Render a UUID in Base58 and return as a string

>>> uuid_to_base58(uuid.UUID('33203dd2-f2ef-422f-aeb0-058d6f5f7089'))
'7KAmj837MyuJWUYPwtqAfz'
>>> # The following UUID to Base58 encoding is from NPM uuid-base58, for comparison
>>> uuid_to_base58(uuid.UUID('d7ce8475-e77c-43b0-9dde-56b428981999'))
'TedLUruK7MosG1Z88urTkk'










	
coaster.utils.misc.uuid_to_base64(value)[source]

	Convert a UUID object to a 22-char URL-safe Base64 string (BUID)

>>> uuid_to_base64(uuid.UUID('33203dd2-f2ef-422f-aeb0-058d6f5f7089'))
'MyA90vLvQi-usAWNb19wiQ'










	
coaster.utils.misc.valid_username(candidate)[source]

	Check if a username is valid.

>>> valid_username('example person')
False
>>> valid_username('example_person')
False
>>> valid_username('exampleperson')
True
>>> valid_username('example-person')
True
>>> valid_username('a')
True
>>> (valid_username('a-') or valid_username('ab-') or valid_username('-a') or
...   valid_username('-ab'))
False












          

      

      

    

  

    
      
          
            
  
Date, time and timezone utilities


	
coaster.utils.datetime.utcnow()[source]

	Returns the current time at UTC with tzinfo set






	
coaster.utils.datetime.parse_isoformat(text, naive=True, delimiter='T')[source]

	Attempts to parse an ISO 8601 timestamp as generated by
datetime.isoformat(). Timestamps without a timezone are assumed to be at
UTC. Raises ParseError if the timestamp cannot be parsed.


	Parameters

	naive (bool [https://docs.python.org/2/library/functions.html#bool]) – If True, strips timezone and returns datetime at UTC.










	
coaster.utils.datetime.isoweek_datetime(year, week, timezone='UTC', naive=False)[source]

	Returns a datetime matching the starting point of a specified ISO week
in the specified timezone (default UTC). Returns a naive datetime in
UTC if requested (default False).

>>> isoweek_datetime(2017, 1)
datetime.datetime(2017, 1, 2, 0, 0, tzinfo=<UTC>)
>>> isoweek_datetime(2017, 1, 'Asia/Kolkata')
datetime.datetime(2017, 1, 1, 18, 30, tzinfo=<UTC>)
>>> isoweek_datetime(2017, 1, 'Asia/Kolkata', naive=True)
datetime.datetime(2017, 1, 1, 18, 30)
>>> isoweek_datetime(2008, 1, 'Asia/Kolkata')
datetime.datetime(2007, 12, 30, 18, 30, tzinfo=<UTC>)










	
coaster.utils.datetime.midnight_to_utc(dt, timezone=None, naive=False)[source]

	Returns a UTC datetime matching the midnight for the given date or datetime.

>>> from datetime import date
>>> midnight_to_utc(datetime(2017, 1, 1))
datetime.datetime(2017, 1, 1, 0, 0, tzinfo=<UTC>)
>>> midnight_to_utc(pytz.timezone('Asia/Kolkata').localize(datetime(2017, 1, 1)))
datetime.datetime(2016, 12, 31, 18, 30, tzinfo=<UTC>)
>>> midnight_to_utc(datetime(2017, 1, 1), naive=True)
datetime.datetime(2017, 1, 1, 0, 0)
>>> midnight_to_utc(pytz.timezone('Asia/Kolkata').localize(datetime(2017, 1, 1)),
...   naive=True)
datetime.datetime(2016, 12, 31, 18, 30)
>>> midnight_to_utc(date(2017, 1, 1))
datetime.datetime(2017, 1, 1, 0, 0, tzinfo=<UTC>)
>>> midnight_to_utc(date(2017, 1, 1), naive=True)
datetime.datetime(2017, 1, 1, 0, 0)
>>> midnight_to_utc(date(2017, 1, 1), timezone='Asia/Kolkata')
datetime.datetime(2016, 12, 31, 18, 30, tzinfo=<UTC>)
>>> midnight_to_utc(datetime(2017, 1, 1), timezone='Asia/Kolkata')
datetime.datetime(2016, 12, 31, 18, 30, tzinfo=<UTC>)
>>> midnight_to_utc(pytz.timezone('Asia/Kolkata').localize(datetime(2017, 1, 1)),
...   timezone='UTC')
datetime.datetime(2017, 1, 1, 0, 0, tzinfo=<UTC>)










	
coaster.utils.datetime.sorted_timezones()[source]

	Return a list of timezones sorted by offset from UTC.






	
coaster.utils.datetime.ParseError

	alias of aniso8601.exceptions.ISOFormatError








          

      

      

    

  

    
      
          
            
  
Text processing utilities


	
coaster.utils.text.compress_whitespace(text)[source]

	Reduce all space-like characters into single spaces and strip from ends.






	
coaster.utils.text.deobfuscate_email(text)[source]

	Deobfuscate email addresses in provided text.






	
coaster.utils.text.normalize_spaces(text)[source]

	Replace whitespace characters with regular spaces.






	
coaster.utils.text.normalize_spaces_multiline(text)[source]

	Replace whitespace characters with regular spaces, in multiline text.

Line break characters like newlines are not considered whitespace.






	
coaster.utils.text.sanitize_html(value, valid_tags=None, strip=True, linkify=False)[source]

	Strip unwanted markup out of HTML.






	
coaster.utils.text.simplify_text(text)[source]

	Simplify text to allow comparison.

>>> simplify_text("Awesome Coder wanted at Awesome Company")
'awesome coder wanted at awesome company'
>>> simplify_text("Awesome Coder, wanted  at Awesome Company! ")
'awesome coder wanted at awesome company'
>>> simplify_text("Awesome Coder, wanted  at Awesome Company! ") == (
...   'awesome coder wanted at awesome company')
True










	
coaster.utils.text.text_blocks(html_text, skip_pre=True)[source]

	Extracts a list of paragraphs from a given HTML string.






	
coaster.utils.text.ulstrip(text)[source]

	Strip Unicode extended whitespace from the left side of a string.






	
coaster.utils.text.urstrip(text)[source]

	Strip Unicode extended whitespace from the right side of a string.






	
coaster.utils.text.ustrip(text)[source]

	Strip Unicode extended whitespace from a string.








          

      

      

    

  

    
      
          
            
  
Markdown processor

Markdown parser with a number of sane defaults that resembles
GitHub-Flavoured Markdown (GFM).

GFM exists because normal markdown has some vicious gotchas. Further reading:
http://blog.stackoverflow.com/2009/10/markdown-one-year-later/

This Markdown processor is used by MarkdownColumn()
to auto-render HTML from Markdown text.


	
coaster.utils.markdown.markdown(text: Optional[str], html: bool = False, linkify: bool = True, valid_tags: Union[List[str], Mapping[str, List[T]], None] = None, extensions: Optional[List[Union[str, markdown.extensions.Extension]]] = None, extension_configs: Optional[Mapping[str, Mapping[str, Any]]] = None) → Optional[markupsafe.Markup][source]

	Markdown parser with a number of sane defaults that resemble GFM.


	Parameters

	
	html (bool [https://docs.python.org/2/library/functions.html#bool]) – Allow known-safe HTML tags in text
(this disables code syntax highlighting and task lists)


	linkify (bool [https://docs.python.org/2/library/functions.html#bool]) – Whether to convert naked URLs into links


	valid_tags (dict [https://docs.python.org/2/library/stdtypes.html#dict]) – Valid tags and attributes if HTML is allowed


	extensions (list) – List of Markdown extensions to be enabled


	extension_configs (dict [https://docs.python.org/2/library/stdtypes.html#dict]) – Config for Markdown extensions















          

      

      

    

  

    
      
          
            
  
PostgreSQL query processor


	
coaster.utils.tsquery.for_tsquery(text)[source]

	Tokenize text into a valid PostgreSQL to_tsquery query.

>>> for_tsquery(" ")
''
>>> for_tsquery("This is a test")
"'This is a test'"
>>> for_tsquery('Match "this AND phrase"')
"'Match this'&'phrase'"
>>> for_tsquery('Match "this & phrase"')
"'Match this'&'phrase'"
>>> for_tsquery("This NOT that")
"'This'&!'that'"
>>> for_tsquery("This & NOT that")
"'This'&!'that'"
>>> for_tsquery("This > that")
"'This > that'"
>>> for_tsquery("Ruby AND (Python OR JavaScript)")
"'Ruby'&('Python'|'JavaScript')"
>>> for_tsquery("Ruby AND NOT (Python OR JavaScript)")
"'Ruby'&!('Python'|'JavaScript')"
>>> for_tsquery("Ruby NOT (Python OR JavaScript)")
"'Ruby'&!('Python'|'JavaScript')"
>>> for_tsquery("Ruby (Python OR JavaScript) Golang")
"'Ruby'&('Python'|'JavaScript')&'Golang'"
>>> for_tsquery("Ruby (Python OR JavaScript) NOT Golang")
"'Ruby'&('Python'|'JavaScript')&!'Golang'"
>>> for_tsquery("Java*")
"'Java':*"
>>> for_tsquery("Java**")
"'Java':*"
>>> for_tsquery("Android || Python")
"'Android'|'Python'"
>>> for_tsquery("Missing (bracket")
"'Missing'&('bracket')"
>>> for_tsquery("Extra bracket)")
"('Extra bracket')"
>>> for_tsquery("Android (Python ())")
"'Android'&('Python')"
>>> for_tsquery("Android (Python !())")
"'Android'&('Python')"
>>> for_tsquery("()")
''
>>> for_tsquery("(")
''
>>> for_tsquery("() Python")
"'Python'"
>>> for_tsquery("!() Python")
"'Python'"
>>> for_tsquery("*")
''
>>> for_tsquery("/etc/passwd\x00")
"'/etc/passwd'"












          

      

      

    

  

    
      
          
            
  
Utility classes


	
class coaster.utils.classes.NameTitle(name, title)

	
	
name

	Alias for field number 0






	
title

	Alias for field number 1










	
class coaster.utils.classes.LabeledEnum[source]

	Labeled enumerations. Declarate an enumeration with values and labels
(for use in UI):

>>> class MY_ENUM(LabeledEnum):
...     FIRST = (1, "First")
...     THIRD = (3, "Third")
...     SECOND = (2, "Second")





LabeledEnum will convert any attribute that is a 2-tuple into
a value and label pair. Access values as direct attributes of the enumeration:

>>> MY_ENUM.FIRST
1
>>> MY_ENUM.SECOND
2
>>> MY_ENUM.THIRD
3





Access labels via dictionary lookup on the enumeration:

>>> MY_ENUM[MY_ENUM.FIRST]
'First'
>>> MY_ENUM[2]
'Second'
>>> MY_ENUM.get(3)
'Third'
>>> MY_ENUM.get(4) is None
True





Retrieve a full list of values and labels with .items(). Definition order is
preserved in Python 3.x, but not in 2.x:

>>> sorted(MY_ENUM.items())
[(1, 'First'), (2, 'Second'), (3, 'Third')]
>>> sorted(MY_ENUM.keys())
[1, 2, 3]
>>> sorted(MY_ENUM.values())
['First', 'Second', 'Third']





However, if you really want ordering in Python 2.x, add an __order__ list.
Anything not in it will default to Python’s ordering:

>>> class RSVP(LabeledEnum):
...     RSVP_Y = ('Y', "Yes")
...     RSVP_N = ('N', "No")
...     RSVP_M = ('M', "Maybe")
...     RSVP_U = ('U', "Unknown")
...     RSVP_A = ('A', "Awaiting")
...     __order__ = (RSVP_Y, RSVP_N, RSVP_M, RSVP_A)

>>> RSVP.items()
[('Y', 'Yes'), ('N', 'No'), ('M', 'Maybe'), ('A', 'Awaiting'), ('U', 'Unknown')]





Three value tuples are assumed to be (value, name, title) and the name and
title are converted into NameTitle(name, title):

>>> class NAME_ENUM(LabeledEnum):
...     FIRST = (1, 'first', "First")
...     THIRD = (3, 'third', "Third")
...     SECOND = (2, 'second', "Second")
...     __order__ = (FIRST, SECOND, THIRD)

>>> NAME_ENUM.FIRST
1
>>> NAME_ENUM[NAME_ENUM.FIRST]
NameTitle(name='first', title='First')
>>> NAME_ENUM[NAME_ENUM.SECOND].name
'second'
>>> NAME_ENUM[NAME_ENUM.THIRD].title
'Third'





To make it easier to use with forms and to hide the actual values, a list of
(name, title) pairs is available:

>>> NAME_ENUM.nametitles()
[('first', 'First'), ('second', 'Second'), ('third', 'Third')]





Given a name, the value can be looked up:

>>> NAME_ENUM.value_for('first')
1
>>> NAME_ENUM.value_for('second')
2





Values can be grouped together using a set, for performing “in” operations.
These do not have labels and cannot be accessed via dictionary access:

>>> class RSVP_EXTRA(LabeledEnum):
...     RSVP_Y = ('Y', "Yes")
...     RSVP_N = ('N', "No")
...     RSVP_M = ('M', "Maybe")
...     RSVP_U = ('U', "Unknown")
...     RSVP_A = ('A', "Awaiting")
...     __order__ = (RSVP_Y, RSVP_N, RSVP_M, RSVP_U, RSVP_A)
...     UNCERTAIN = {RSVP_M, RSVP_U, 'A'}

>>> isinstance(RSVP_EXTRA.UNCERTAIN, set)
True
>>> sorted(RSVP_EXTRA.UNCERTAIN)
['A', 'M', 'U']
>>> 'N' in RSVP_EXTRA.UNCERTAIN
False
>>> 'M' in RSVP_EXTRA.UNCERTAIN
True
>>> RSVP_EXTRA.RSVP_U in RSVP_EXTRA.UNCERTAIN
True





Labels are stored internally in a dictionary named __labels__, mapping
the value to the label. Symbol names are stored in __names__, mapping
name to the value. The label dictionary will only contain values processed
using the tuple syntax, which excludes grouped values, while the names
dictionary will contain both, but will exclude anything else found in the
class that could not be processed (use __dict__ for everything):

>>> list(RSVP_EXTRA.__labels__.keys())
['Y', 'N', 'M', 'U', 'A']
>>> list(RSVP_EXTRA.__names__.keys())
['RSVP_Y', 'RSVP_N', 'RSVP_M', 'RSVP_U', 'RSVP_A', 'UNCERTAIN']










	
class coaster.utils.classes.InspectableSet(members=())[source]

	Given a set, mimics a read-only dictionary where the items are keys and
have a value of True, and any other key has a value of False. Also
supports attribute access. Useful in templates to simplify membership
inspection:

>>> myset = InspectableSet({'member', 'other'})
>>> 'member' in myset
True
>>> 'random' in myset
False
>>> myset.member
True
>>> myset.random
False
>>> myset['member']
True
>>> myset['random']
False
>>> joinset = myset | {'added'}
>>> isinstance(joinset, InspectableSet)
True
>>> joinset = joinset | InspectableSet({'inspectable'})
>>> isinstance(joinset, InspectableSet)
True
>>> 'member' in joinset
True
>>> 'other' in joinset
True
>>> 'added' in joinset
True
>>> 'inspectable' in joinset
True
>>> emptyset = InspectableSet()
>>> len(emptyset)
0










	
class coaster.utils.classes.classmethodproperty(func)[source]

	Class method decorator to make class methods behave like properties:

>>> class Foo:
...     @classmethodproperty
...     def test(cls):
...         return repr(cls)
...





Works on classes:

>>> Foo.test
"<class 'coaster.utils.classes.Foo'>"





Works on class instances:

>>> Foo().test
"<class 'coaster.utils.classes.Foo'>"





Works on subclasses too:

>>> class Bar(Foo):
...     pass
...
>>> Bar.test
"<class 'coaster.utils.classes.Bar'>"
>>> Bar().test
"<class 'coaster.utils.classes.Bar'>"





Due to limitations in Python’s descriptor API, classmethodproperty
can block write and delete access on an instance…

>>> Foo().test = 'bar'
Traceback (most recent call last):
AttributeError: test is read-only
>>> del Foo().test
Traceback (most recent call last):
AttributeError: test is read-only





…but not on the class itself:

>>> Foo.test = 'bar'
>>> Foo.test
'bar'












          

      

      

    

  

    
      
          
            
  
Authentication management

Coaster provides a current_auth for handling authentication. Login
managers must comply with its API for Coaster’s view handlers to work.

If a login manager installs itself as current_app.login_manager and
provides a _load_user() method, it will be called when current_auth
is invoked for the first time in a request. Login managers can call
add_auth_attribute() to load the actor (typically the authenticated user)
and any other relevant authentication attributes.

For compatibility with Flask-Login, a user object loaded at
_request_ctx_stack.top.user will be recognised and made available via
current_auth.


	
coaster.auth.add_auth_attribute(attr, value, actor=False)[source]

	Helper function for login managers. Adds authorization attributes
to current_auth for the duration of the request.


	Parameters

	
	attr (str [https://docs.python.org/2/library/functions.html#str]) – Name of the attribute


	value – Value of the attribute


	actor (bool [https://docs.python.org/2/library/functions.html#bool]) – Whether this attribute is an actor
(user or client app accessing own data)








If the attribute is an actor and current_auth does not currently
have an actor, the attribute is also made available as
current_auth.actor, which in turn is used by
current_auth.is_authenticated.

The attribute name user is special-cased:


	user is always treated as an actor


	user is also made available as _request_ctx_stack.top.user for
compatibility with Flask-Login









	
coaster.auth.add_auth_anchor(anchor)[source]

	Helper function for login managers and view handlers to add a new auth anchor.
This is a placeholder until anchors are properly specified.






	
coaster.auth.request_has_auth()[source]

	Helper function that returns True if current_auth was invoked during
the current request. A login manager can use this during request teardown
to set cookies or perform other housekeeping functions.






	
coaster.auth.current_auth = CurrentAuth(None)

	A proxy object that hosts state for user authentication, attempting to load
state from request context if not already loaded. Returns a
CurrentAuth. Typical use:

from coaster.auth import current_auth

@app.route('/')
def user_check():
    if current_auth.is_authenticated:
        return "We have a user"
    else:
        return "User not logged in"












          

      

      

    

  

    
      
          
            
  
View helpers

Coaster provides classes, functions and decorators for common scenarios in view
handlers.




	Miscellaneous view helpers

	View decorators

	Class-based views







          

      

      

    

  

    
      
          
            
  
Miscellaneous view helpers

Helper functions for view handlers.

All items in this module can be imported directly from coaster.views.


	
coaster.views.misc.get_current_url()[source]

	Return the current URL including the query string as a relative path. If the app
uses subdomains, return an absolute path






	
coaster.views.misc.get_next_url(referrer=False, external=False, session=False, default=<object object>)[source]

	Get the next URL to redirect to. Don’t return external URLs unless
explicitly asked for. This is to protect the site from being an unwitting
redirector to external URLs. Subdomains are okay, however.

This function looks for a next parameter in the request or in the session
(depending on whether parameter session is True). If no next is present,
it checks the referrer (if enabled), and finally returns either the provided
default (which can be any value including None) or the script root
(typically /).






	
coaster.views.misc.jsonp(*args, **kw)[source]

	Returns a JSON response with a callback wrapper, if asked for.
Consider using CORS instead, as JSONP makes the client app insecure.
See the cors() decorator.






	
coaster.views.misc.endpoint_for(url, method=None, return_rule=False, follow_redirects=True)[source]

	Given an absolute URL, retrieve the matching endpoint name (or rule) and
view arguments. Requires a current request context to determine runtime
environment.


	Parameters

	
	method (str [https://docs.python.org/2/library/functions.html#str]) – HTTP method to use (defaults to GET)


	return_rule (bool [https://docs.python.org/2/library/functions.html#bool]) – Return the URL rule instead of the endpoint name


	follow_redirects (bool [https://docs.python.org/2/library/functions.html#bool]) – Follow redirects to final endpoint






	Returns

	Tuple of endpoint name or URL rule or None, view arguments












          

      

      

    

  

    
      
          
            
  
View decorators

Decorators for view handlers.

All items in this module can be imported directly from coaster.views.


	
exception coaster.views.decorators.RequestTypeError(description: Optional[str] = None, response: Optional[Response] = None)[source]

	Exception that combines TypeError with BadRequest. Used by requestargs().






	
exception coaster.views.decorators.RequestValueError(description: Optional[str] = None, response: Optional[Response] = None)[source]

	Exception that combines ValueError with BadRequest. Used by requestargs().






	
coaster.views.decorators.requestargs(*args, **config)[source]

	Decorator that loads parameters from request.values if not specified in the
function’s keyword arguments. Usage:

@requestargs('param1', ('param2', int), 'param3[]', ...)
def function(param1, param2=0, param3=None):
    ...





requestargs takes a list of parameters to pass to the wrapped function, with
an optional filter (useful to convert incoming string request data into integers
and other common types). If a required parameter is missing and your function does
not specify a default value, Python will raise TypeError. requestargs recasts this
as RequestTypeError, which returns HTTP 400 Bad Request.

If the parameter name ends in [], requestargs will attempt to read a list from
the incoming data. Filters are applied to each member of the list, not to the whole
list.

If the filter raises a ValueError, this is recast as a RequestValueError,
which also returns HTTP 400 Bad Request.

Tests:

>>> from flask import Flask
>>> app = Flask(__name__)
>>>
>>> @requestargs('p1', ('p2', int), ('p3[]', int))
... def f(p1, p2=None, p3=None):
...     return p1, p2, p3
...
>>> f(p1=1)
(1, None, None)
>>> f(p1=1, p2=2)
(1, 2, None)
>>> f(p1='a', p2='b')
('a', 'b', None)
>>> with app.test_request_context('/?p2=2'):
...     f(p1='1')
...
('1', 2, None)
>>> with app.test_request_context('/?p3=1&p3=2'):
...     f(p1='1', p2='2')
...
('1', '2', [1, 2])
>>> with app.test_request_context('/?p2=100&p3=1&p3=2'):
...     f(p1='1', p2=200)
...
('1', 200, [1, 2])










	
coaster.views.decorators.requestform(*args)[source]

	Like requestargs(), but loads from request.form (the form submission).






	
coaster.views.decorators.requestquery(*args)[source]

	Like requestargs(), but loads from request.args (the query string).






	
coaster.views.decorators.load_model(model, attributes=None, parameter=None, kwargs=False, permission=None, addlperms=None, urlcheck=())[source]

	Decorator to load a model given a query parameter.

Typical usage:

@app.route('/<profile>')
@load_model(Profile, {'name': 'profile'}, 'profileob')
def profile_view(profileob):
    # 'profileob' is now a Profile model instance.
    # The load_model decorator replaced this:
    # profileob = Profile.query.filter_by(name=profile).first_or_404()
    return "Hello, %s" % profileob.name





Using the same name for request and parameter makes code easier to understand:

@app.route('/<profile>')
@load_model(Profile, {'name': 'profile'}, 'profile')
def profile_view(profile):
    return "Hello, %s" % profile.name





load_model aborts with a 404 if no instance is found.


	Parameters

	
	model – The SQLAlchemy model to query. Must contain a query object
(which is the default with Flask-SQLAlchemy)


	attributes – A dict of attributes (from the URL request) that will be
used to query for the object. For each key:value pair, the key is the name of
the column on the model and the value is the name of the request parameter that
contains the data


	parameter – The name of the parameter to the decorated function via which
the result is passed. Usually the same as the attribute. If the parameter name
is prefixed with ‘g.’, the parameter is also made available as g.<parameter>


	kwargs – If True, the original request parameters are passed to the decorated
function as a kwargs parameter


	permission – If present, load_model calls the
permissions() method of the
retrieved object with current_auth.actor as a parameter. If
permission is not present in the result, load_model aborts with
a 403. The permission may be a string or a list of strings, in which
case access is allowed if any of the listed permissions are available


	addlperms – Iterable or callable that returns an iterable containing
additional permissions available to the user, apart from those granted by the
models. In an app that uses Lastuser for authentication, passing
lastuser.permissions will pass through permissions granted via Lastuser


	urlcheck (list) – If an attribute in this list has been used to load an object,
but the value of the attribute in the loaded object does not match the request
argument, issue a redirect to the corrected URL. This is useful for attributes
like url_id_name and url_name_uuid_b58 where the name component may
change













	
coaster.views.decorators.load_models(*chain, **kwargs)[source]

	Decorator to load a chain of models from the given parameters. This works just like
load_model() and accepts the same parameters, with some small differences.


	Parameters

	
	chain – The chain is a list of tuples of (model, attributes,
parameter). Lists and tuples can be used interchangeably. All retrieved
instances are passed as parameters to the decorated function


	permission – Same as in load_model(), except
permissions() is called on every
instance in the chain and the retrieved permissions are passed as the second
parameter to the next instance in the chain. This allows later instances to
revoke permissions granted by earlier instances. As an example, if a URL
represents a hierarchy such as /<page>/<comment>, the page can assign
edit and delete permissions, while the comment can revoke edit
and retain delete if the current user owns the page but not the comment








In the following example, load_models loads a Folder with a name matching the name
in the URL, then loads a Page with a matching name and with the just-loaded Folder
as parent. If the Page provides a ‘view’ permission to the current user, the
decorated function is called:

@app.route('/<folder_name>/<page_name>')
@load_models(
    (Folder, {'name': 'folder_name'}, 'folder'),
    (Page, {'name': 'page_name', 'parent': 'folder'}, 'page'),
    permission='view')
def show_page(folder, page):
    return render_template('page.html', folder=folder, page=page)










	
coaster.views.decorators.render_with(template=None, json=False, jsonp=False)[source]

	Decorator to render the wrapped function with the given template (or dictionary
of mimetype keys to templates, where the template is a string name of a template
file or a callable that returns a Response). The function’s return value must be
a dictionary and is passed to the template as parameters. Callable templates get
a single parameter with the function’s return value. Usage:

@app.route('/myview')
@render_with('myview.html')
def myview():
    return {'data': 'value'}

@app.route('/myview_with_json')
@render_with('myview.html', json=True)
def myview_no_json():
    return {'data': 'value'}

@app.route('/otherview')
@render_with({
    'text/html': 'otherview.html',
    'text/xml': 'otherview.xml'})
def otherview():
    return {'data': 'value'}

@app.route('/404view')
@render_with('myview.html')
def myview():
    return {'error': '404 Not Found'}, 404

@app.route('/headerview')
@render_with('myview.html')
def myview():
    return {'data': 'value'}, 200, {'X-Header': 'Header value'}





When a mimetype is specified and the template is not a callable, the response is
returned with the same mimetype. Callable templates must return Response objects
to ensure the correct mimetype is set.

If a dictionary of templates is provided and does not include a handler for */*,
render_with will attempt to use the handler for (in order) text/html,
text/plain and the various JSON types, falling back to rendering the value into
a unicode string.

If the method is called outside a request context, the wrapped method’s original
return value is returned. This is meant to facilitate testing and should not be
used to call the method from within another view handler as the presence of a
request context will trigger template rendering.

Rendering may also be suspended by calling the view handler with _render=False.

render_with provides JSON and JSONP handlers for the application/json,
text/json and text/x-json mimetypes if json or jsonp is True
(default is False).


	Parameters

	
	template – Single template, or dictionary of MIME type to templates. If the
template is a callable, it is called with the output of the wrapped function


	json – Helper to add a JSON handler (default is False)


	jsonp – Helper to add a JSONP handler (if True, also provides JSON, default
is False)













	
coaster.views.decorators.cors(origins, methods=('HEAD', 'OPTIONS', 'GET', 'POST', 'PUT', 'PATCH', 'DELETE'), headers=('Accept', 'Accept-Language', 'Content-Language', 'Content-Type', 'X-Requested-With'), max_age=None)[source]

	Adds CORS headers to the decorated view function.


	Parameters

	
	origins – Allowed origins (see below)


	methods – A list of allowed HTTP methods


	headers – A list of allowed HTTP headers


	max_age – Duration in seconds for which the CORS response may be cached








The origins parameter may be one of:


	A callable that receives the origin as a parameter.


	A list of origins.


	*, indicating that this resource is accessible by any origin.




Example use:

from flask import Flask, Response
from coaster.views import cors

app = Flask(__name__)

@app.route('/any')
@cors('*')
def any_origin():
    return Response()

@app.route('/static', methods=['GET', 'POST'])
@cors(
    ['https://hasgeek.com'],
    methods=['GET'],
    headers=['Content-Type', 'X-Requested-With'],
    max_age=3600)
def static_list():
    return Response()

def check_origin(origin):
    # check if origin should be allowed
    return True

@app.route('/callable')
@cors(check_origin)
def callable_function():
    return Response()










	
coaster.views.decorators.requires_permission(permission)[source]

	View decorator that requires a certain permission to be present in
current_auth.permissions before the view is allowed to proceed.
Aborts with 403 Forbidden if the permission is not present.

The decorated view will have an is_available method that can be called
to perform the same test.


	Parameters

	permission – Permission that is required. If a collection type is
provided, any one permission must be available












          

      

      

    

  

    
      
          
            
  
Class-based views

Group related views into a class for easier management.


	
coaster.views.classview.rulejoin(class_rule, method_rule)[source]

	Join class and method rules. Used internally by ClassView to
combine rules from the route() decorators on the class and on the
individual view handler methods:

>>> rulejoin('/', '')
'/'
>>> rulejoin('/', 'first')
'/first'
>>> rulejoin('/first', '/second')
'/second'
>>> rulejoin('/first', 'second')
'/first/second'
>>> rulejoin('/first/', 'second')
'/first/second'
>>> rulejoin('/first/<second>', '')
'/first/<second>'
>>> rulejoin('/first/<second>', 'third')
'/first/<second>/third'










	
coaster.views.classview.current_view = None

	A proxy object that holds the currently executing ClassView instance,
for use in templates as context. Exposed to templates by
coaster.app.init_app(). Note that the current view handler method within the
class is named current_handler, so to examine it, use
current_view.current_handler.






	
class coaster.views.classview.ClassView[source]

	Base class for defining a collection of views that are related to each
other. Subclasses may define methods decorated with route(). When
init_app() is called, these will be added as routes to the app.

Typical use:

@route('/')
class IndexView(ClassView):
    @viewdata(title="Homepage")
    @route('')
    def index():
        return render_template('index.html.jinja2')

    @route('about')
    @viewdata(title="About us")
    def about():
        return render_template('about.html.jinja2')

IndexView.init_app(app)





The route() decorator on the class specifies the base rule, which is
prefixed to the rule specified on each view method. This example produces
two view handlers, for / and /about. Multiple route()
decorators may be used in both places.

The viewdata() decorator can be used to specify additional data, and
may appear either before or after the route() decorator, but only
adjacent to it. Data specified here is available as the data
attribute on the view handler, or at runtime in templates as
current_view.current_handler.data.

A rudimentary CRUD view collection can be assembled like this:

@route('/doc/<name>')
class DocumentView(ClassView):
    @route('')
    @render_with('mydocument.html.jinja2', json=True)
    def view(self, name):
        document = MyDocument.query.filter_by(name=name).first_or_404()
        return document.current_access()

    @route('edit', methods=['POST'])
    @requestform('title', 'content')
    def edit(self, name, title, content):
        document = MyDocument.query.filter_by(name=name).first_or_404()
        document.title = title
        document.content = content
        return 'edited!'

DocumentView.init_app(app)





See ModelView for a better way to build views around a model.


	
classmethod add_route_for(_name, rule, **options)[source]

	Add a route for an existing method or view. Useful for modifying routes
that a subclass inherits from a base class:

class BaseView(ClassView):
    def latent_view(self):
        return 'latent-view'

    @route('other')
    def other_view(self):
        return 'other-view'

@route('/path')
class SubView(BaseView):
    pass

SubView.add_route_for('latent_view', 'latent')
SubView.add_route_for('other_view', 'another')
SubView.init_app(app)

# Created routes:
# /path/latent -> SubView.latent (added)
# /path/other -> SubView.other (inherited)
# /path/another -> SubView.other (added)






	Parameters

	
	_name – Name of the method or view on the class


	rule – URL rule to be added


	options – Additional options for add_url_rule() [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Flask.add_url_rule]













	
after_request(response)[source]

	This method is called with the response from the view handler method.
It must return a valid response object. Subclasses and mixin classes
may override this to perform any necessary post-processing:

class MyView(ClassView):
    ...
    def after_request(self, response):
        response = super().after_request(response)
        ...  # Process here
        return response






	Parameters

	response – Response from the view handler method



	Returns

	Response object










	
before_request()[source]

	This method is called after the app’s before_request handlers, and
before the class’s view method. Subclasses and mixin classes may define
their own before_request() to pre-process requests. This method
receives context via self, in particular via current_handler
and view_args.






	
current_handler = None

	When a view is called, this will point to the current view handler,
an instance of ViewHandler.






	
dispatch_request(view, view_args)[source]

	View dispatcher that calls before_request, the view, and then after_request.
Subclasses may override this to provide a custom flow. ModelView
does this to insert a model loading phase.


	Parameters

	
	view – View method wrapped in specified decorators. The dispatcher
must call this


	view_args (dict [https://docs.python.org/2/library/stdtypes.html#dict]) – View arguments, to be passed on to the view method













	
classmethod init_app(app, callback=None)[source]

	Register views on an app. If callback is specified, it will
be called after app.add_url_rule() [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Flask.add_url_rule], with the same
parameters.






	
is_always_available = False

	Indicates whether meth:is_available should simply return True
without conducting a test. Subclasses should not set this flag. It will
be set by init_app() if any view handler is missing an
is_available method, as it implies that view is always available.






	
is_available()[source]

	Returns True if any view handler in the class is currently
available via its is_available method.






	
view_args = None

	When a view is called, this will be replaced with a dictionary of
arguments to the view.










	
class coaster.views.classview.ModelView(obj=None)[source]

	Base class for constructing views around a model. Functionality is provided
via mixin classes that must precede ModelView in base class order.
Two mixins are provided: UrlForView and InstanceLoader.
Sample use:

@route('/doc/<document>')
class DocumentView(UrlForView, InstanceLoader, ModelView):
    model = Document
    route_model_map = {
        'document': 'name'
        }

    @route('')
    @render_with(json=True)
    def view(self):
        return self.obj.current_access()

Document.views.main = DocumentView
DocumentView.init_app(app)





Views will not receive view arguments, unlike in ClassView. If
necessary, they are available as self.view_args.


	
dispatch_request(view, view_args)[source]

	View dispatcher that calls before_request(), loader(),
after_loader(), the view, and then after_request().


	Parameters

	
	view – View method wrapped in specified decorators.


	view_args (dict [https://docs.python.org/2/library/stdtypes.html#dict]) – View arguments, to be passed on to the view method













	
loader(**view_args)[source]

	Subclasses or mixin classes may override this method to provide a model
instance loader. The return value of this method will be placed at
self.obj.


	Returns

	Object instance loaded from database










	
model = None

	The model that this view class represents, to be specified by subclasses.






	
query = None

	A base query to use if the model needs special handling.






	
route_model_map = {}

	A mapping of URL rule variables to attributes on the model. For example,
if the URL rule is /<parent>/<document>, the attribute map can be:

model = MyModel
route_model_map = {
    'document': 'name',       # Map 'document' in URL to MyModel.name
    'parent': 'parent.name',  # Map 'parent' to MyModel.parent.name
    }





The InstanceLoader mixin class will convert this mapping into
SQLAlchemy attribute references to load the instance object.










	
coaster.views.classview.route(rule, **options)[source]

	Decorator for defining routes on a ClassView and its methods.
Accepts the same parameters that Flask’s app.route() [https://flask.palletsprojects.com/en/2.0.x/api/#flask.Flask.route]
accepts. See ClassView for usage notes.






	
coaster.views.classview.viewdata(**kwargs)[source]

	Decorator for adding additional data to a view method, to be used
alongside route(). This data is accessible as the data
attribute on the view handler.






	
coaster.views.classview.url_change_check(f)[source]

	View method decorator that checks the URL of the loaded object in
self.obj against the URL in the request (using
self.obj.url_for(__name__)). If the URLs do not match,
and the request is a GET, it issues a redirect to the correct URL.
Usage:

@route('/doc/<document>')
class MyModelView(UrlForView, InstanceLoader, ModelView):
    model = MyModel
    route_model_map = {'document': 'url_id_name'}

    @route('')
    @url_change_check
    @render_with(json=True)
    def view(self):
        return self.obj.current_access()





If the decorator is required for all view handlers in the class, use
UrlChangeCheck.

This decorator will only consider the URLs to be different if:


	Schemes differ (http vs https etc)


	Hostnames differ (apart from a case difference, as user agents use lowercase)


	Paths differ




The current URL’s query will be copied to the redirect URL. The URL fragment
(#target_id) is not available to the server and will be lost.






	
coaster.views.classview.requires_roles(roles)[source]

	Decorator for ModelView views that limits access to the specified
roles.






	
class coaster.views.classview.UrlChangeCheck[source]

	Mixin class for ModelView and
UrlForMixin that applies the
url_change_check() decorator to all view handler methods. Subclasses
UrlForView, which it depends on to register the view with the
model so that URLs can be generated. Usage:

@route('/doc/<document>')
class MyModelView(UrlChangeCheck, InstanceLoader, ModelView):
    model = MyModel
    route_model_map = {'document': 'url_id_name'}

    @route('')
    @render_with(json=True)
    def view(self):
        return self.obj.current_access()










	
class coaster.views.classview.UrlForView[source]

	Mixin class for ModelView that registers view handler methods with
UrlForMixin’s
is_url_for().






	
class coaster.views.classview.InstanceLoader[source]

	Mixin class for ModelView that provides a loader() that
attempts to load an instance of the model based on attributes in the
route_model_map dictionary.

InstanceLoader will traverse relationships (many-to-one or
one-to-one) and perform a SQL JOIN with the target class.








          

      

      

    

  

    
      
          
            
  
SQLAlchemy patterns

Coaster provides a number of SQLAlchemy helper functions and mixin classes
that add standard columns or special functionality.

All functions and mixins are importable from the coaster.sqlalchemy
namespace.




	SQLAlchemy mixin classes

	SQLAlchemy column types

	Helper functions

	Role-based access control

	SQLAlchemy attribute annotations

	Immutable annotation

	Model helper registry

	Enhanced query and custom comparators

	States and transitions
	Defining states and transitions

	Queries











          

      

      

    

  

    
      
          
            
  
SQLAlchemy mixin classes

Coaster provides a number of mixin classes for SQLAlchemy models. To use in
your Flask app:

from flask import Flask
from flask_sqlalchemy import SQLAlchemy
from coaster.sqlalchemy import BaseMixin

app = Flask(__name__)
db = SQLAlchemy(app)

class MyModel(BaseMixin, db.Model):
    __tablename__ = 'my_model'





Mixin classes must always appear before db.Model in your model’s base classes.


	
class coaster.sqlalchemy.mixins.IdMixin[source]

	Provides the id primary key column


	
query_class

	alias of coaster.sqlalchemy.comparators.Query






	
url_id[source]

	The URL id, integer primary key rendered as a string










	
class coaster.sqlalchemy.mixins.TimestampMixin[source]

	Provides the created_at and updated_at audit timestamps


	
query_class

	alias of coaster.sqlalchemy.comparators.Query










	
class coaster.sqlalchemy.mixins.PermissionMixin[source]

	Provides the permissions() method used by BaseMixin and derived classes


	
current_permissions

	InspectableSet containing currently
available permissions from this object, using
current_auth.






	
permissions(actor, inherited=None)[source]

	Return permissions available to the given user on this object










	
class coaster.sqlalchemy.mixins.UrlDict(obj)[source]

	Provides dictionary access to an object’s URLs.






	
class coaster.sqlalchemy.mixins.UrlForMixin[source]

	Provides a url_for() method used by BaseMixin-derived classes


	
classview_for(action='view')[source]

	Return the classview that contains the viewhandler for the specified action






	
classmethod is_url_for(_action, _endpoint=None, _app=None, _external=None, **paramattrs)[source]

	View decorator that registers the view as a url_for() target.


	Parameters

	
	_action (str [https://docs.python.org/2/library/functions.html#str]) – Action to register a URL under


	_endpoint (str [https://docs.python.org/2/library/functions.html#str]) – View endpoint name to pass to Flask’s url_for


	_app – The app to register this action on (if your repo has multiple apps)


	_external – If True, URLs are assumed to be external-facing by default


	paramattrs (dict [https://docs.python.org/2/library/stdtypes.html#dict]) – Mapping of URL parameter to attribute on the object













	
classmethod register_endpoint(action, endpoint, app=None, external=None, roles=None, paramattrs=None)[source]

	Helper method for registering an endopint to a url_for() action.


	Parameters

	
	view_func – View handler to be registered


	action (str [https://docs.python.org/2/library/functions.html#str]) – Action to register a URL under


	endpoint (str [https://docs.python.org/2/library/functions.html#str]) – View endpoint name to pass to Flask’s url_for


	app – Flask app (default: None)


	external – If True, URLs are assumed to be external-facing by default


	roles – Roles to which this URL is available, required by UrlDict


	paramattrs (dict [https://docs.python.org/2/library/stdtypes.html#dict]) – Mapping of URL parameter to attribute on the object













	
classmethod register_view_for(app, action, classview, attr)[source]

	Register a classview and viewhandler for a given app and action






	
url_for(action='view', **kwargs)[source]

	Return public URL to this instance for a given action (default ‘view’).






	
url_for_endpoints = {None: {}}

	Mapping of {app: {action: UrlEndpointData}}, where attr is a string or tuple of
strings. The same action can point to different endpoints in different apps. The
app may also be None as fallback. Each subclass will get its own dictionary.
This particular dictionary is only used as an inherited fallback.






	
urls

	Dictionary of URLs available on this object






	
view_for(action='view')[source]

	Return the classview viewhandler that handles the specified action






	
view_for_endpoints = {}

	Mapping of {app: {action: (classview, attr)}}










	
class coaster.sqlalchemy.mixins.NoIdMixin[source]

	Mixin that combines all mixin classes except IdMixin, for use
anywhere the timestamp columns and helper methods are required, but an
id column is not.






	
class coaster.sqlalchemy.mixins.BaseMixin[source]

	Base mixin class for all tables that have an id column.






	
class coaster.sqlalchemy.mixins.BaseNameMixin(*args, **kw)[source]

	Base mixin class for named objects


Changed in version 0.5.0: If you used BaseNameMixin in your app before Coaster 0.5.0:
name can no longer be a blank string in addition to being
non-null. This is configurable and enforced with a SQL CHECK constraint,
which needs a database migration:



for tablename in ['named_table1', 'named_table2', ...]:
    # Drop CHECK constraint first in case it was already present
    op.drop_constraint(tablename + '_name_check', tablename)
    # Create CHECK constraint
    op.create_check_constraint(
        tablename + '_name_check',
        tablename,
        "name <> ''")






	
classmethod get(name)[source]

	Get an instance matching the name






	
make_name(reserved=())[source]

	Autogenerates a name from the title. If the auto-generated name
is already in use in this model, make_name() tries again by suffixing
numbers starting with 2 until an available name is found.


	Parameters

	reserved – List or set of reserved names unavailable for use










	
reserved_names = []

	Prevent use of these reserved names






	
title_for_name

	The version of the title used for make_name()






	
classmethod upsert(name, **fields)[source]

	Insert or update an instance










	
class coaster.sqlalchemy.mixins.BaseScopedNameMixin(*args, **kw)[source]

	Base mixin class for named objects within containers. When using this,
you must provide an model-level attribute “parent” that is a synonym for
the parent object. You must also create a unique constraint on ‘name’ in
combination with the parent foreign key. Sample use case in Flask:

class Event(BaseScopedNameMixin, db.Model):
    __tablename__ = 'event'
    organizer_id = db.Column(None, db.ForeignKey('organizer.id'))
    organizer = db.relationship(Organizer)
    parent = db.synonym('organizer')
    __table_args__ = (db.UniqueConstraint('organizer_id', 'name'),)






Changed in version 0.5.0: If you used BaseScopedNameMixin in your app before Coaster 0.5.0:
name can no longer be a blank string in addition to being
non-null. This is configurable and enforced with a SQL CHECK constraint,
which needs a database migration:



for tablename in ['named_table1', 'named_table2', ...]:
    # Drop CHECK constraint first in case it was already present
    op.drop_constraint(tablename + '_name_check', tablename)
    # Create CHECK constraint
    op.create_check_constraint(
        tablename + '_name_check',
        tablename,
        "name <> ''")






	
classmethod get(parent, name)[source]

	Get an instance matching the parent and name






	
make_name(reserved=())[source]

	Autogenerates a name from the title. If the auto-generated name
is already in use in this model, make_name() tries again by suffixing
numbers starting with 2 until an available name is found.






	
permissions(actor, inherited=None)[source]

	Permissions for this model, plus permissions inherited from the parent.






	
reserved_names = []

	Prevent use of these reserved names






	
short_title

	Generates an abbreviated title by subtracting the parent’s title from this
instance’s title.






	
title_for_name

	The version of the title used for make_name()






	
classmethod upsert(parent, name, **fields)[source]

	Insert or update an instance










	
class coaster.sqlalchemy.mixins.BaseIdNameMixin(*args, **kw)[source]

	Base mixin class for named objects with an id tag.


Changed in version 0.5.0: If you used BaseIdNameMixin in your app before Coaster 0.5.0:
name can no longer be a blank string in addition to being
non-null. This is configurable and enforced with a SQL CHECK constraint,
which needs a database migration:



for tablename in ['named_table1', 'named_table2', ...]:
    # Drop CHECK constraint first in case it was already present
    op.drop_constraint(tablename + '_name_check', tablename)
    # Create CHECK constraint
    op.create_check_constraint(
        tablename + '_name_check',
        tablename,
        "name <> ''")






	
make_name()[source]

	Autogenerates a name from title_for_name






	
title_for_name

	The version of the title used for make_name()






	
url_id_name

	Returns a URL name combining url_id and name in
id-name syntax. This property is also available as url_name
for legacy reasons.






	
url_name

	Returns a URL name combining url_id and name in
id-name syntax. This property is also available as url_name
for legacy reasons.






	
url_name_uuid_b58

	Returns a URL name combining name and uuid_b58 in name-uuid_b58
syntax. To use this, the class must derive from UuidMixin.










	
class coaster.sqlalchemy.mixins.BaseScopedIdMixin(*args, **kw)[source]

	Base mixin class for objects with an id that is unique within a parent.
Implementations must provide a ‘parent’ attribute that is either a relationship
or a synonym to a relationship referring to the parent object, and must
declare a unique constraint between url_id and the parent. Sample use case in
Flask:

class Issue(BaseScopedIdMixin, db.Model):
    __tablename__ = 'issue'
    event_id = db.Column(None, db.ForeignKey('event.id'))
    event = db.relationship(Event)
    parent = db.synonym('event')
    __table_args__ = (db.UniqueConstraint('event_id', 'url_id'),)






	
classmethod get(parent, url_id)[source]

	Get an instance matching the parent and url_id






	
make_id()[source]

	Create a new URL id that is unique to the parent container






	
permissions(actor, inherited=None)[source]

	Permissions for this model, plus permissions inherited from the parent.










	
class coaster.sqlalchemy.mixins.BaseScopedIdNameMixin(*args, **kw)[source]

	Base mixin class for named objects with an id tag that is unique within a
parent. Implementations must provide a ‘parent’ attribute that is a
synonym to the parent relationship, and must declare a unique constraint
between url_id and the parent. Sample use case in Flask:

class Event(BaseScopedIdNameMixin, db.Model):
    __tablename__ = 'event'
    organizer_id = db.Column(None, db.ForeignKey('organizer.id'))
    organizer = db.relationship(Organizer)
    parent = db.synonym('organizer')
    __table_args__ = (db.UniqueConstraint('organizer_id', 'url_id'),)






Changed in version 0.5.0: If you used BaseScopedIdNameMixin in your app before Coaster 0.5.0:
name can no longer be a blank string in addition to being
non-null. This is configurable and enforced with a SQL CHECK constraint,
which needs a database migration:



for tablename in ['named_table1', 'named_table2', ...]:
    # Drop CHECK constraint first in case it was already present
    op.drop_constraint(tablename + '_name_check', tablename)
    # Create CHECK constraint
    op.create_check_constraint(
        tablename + '_name_check',
        tablename,
        "name <> ''")






	
classmethod get(parent, url_id)[source]

	Get an instance matching the parent and name






	
make_name()[source]

	Autogenerates a title from the name






	
title_for_name

	The version of the title used for make_name()






	
url_id_name

	Returns a URL name combining url_id and name in id-name syntax






	
url_name

	Returns a URL name combining url_id and name in id-name syntax






	
url_name_uuid_b58

	Returns a URL name combining name and uuid_b58 in name-uuid_b58
syntax. To use this, the class must derive from UuidMixin.










	
class coaster.sqlalchemy.mixins.CoordinatesMixin[source]

	Adds latitude and longitude columns with a shorthand
coordinates property that returns both.


	
coordinates

	Tuple of (latitude, longitude).






	
has_coordinates

	Return True if both latitude and longitude are present.






	
has_missing_coordinates

	Return True if one or both of latitude and longitude are missing.










	
class coaster.sqlalchemy.mixins.UuidMixin[source]

	Provides a uuid attribute that is either a SQL UUID column or an alias
to the existing id column if the class uses UUID primary keys. Also
provides hybrid properties uuid_hex, buid and uuid_b58 that provide
hex, URL-safe Base64 and Base58 representations of the uuid column.


	
buid

	Retain buid as a public attribute for backward compatibility






	
uuid_b58

	URL-friendly UUID representation, using Base58 with the Bitcoin alphabet






	
uuid_b64

	URL-friendly UUID representation, using URL-safe Base64 (BUID)






	
uuid_hex

	URL-friendly UUID representation as a hex string










	
class coaster.sqlalchemy.mixins.RoleMixin[source]

	Provides methods for role-based access control.

Subclasses must define a __roles__ dictionary with roles
and the attributes they have call, read and write access to:

__roles__ = {
    'role_name': {
        'call': {'meth1', 'meth2'},
        'read': {'attr1', 'attr2'},
        'write': {'attr1', 'attr2'},
        'grant': {'rel1', 'rel2'},
        },
    }





The grant key works in reverse: if the actor is present in any of the
attributes in the set, they are granted that role via roles_for().
Attributes must be SQLAlchemy relationships and can be scalar, a collection
or dynamic.

The with_roles() decorator is recommended over __roles__.


	
access_for(roles=None, actor=None, anchors=(), datasets=None)[source]

	Return a proxy object that limits read and write access to attributes
based on the actor’s roles.


Warning

If the roles parameter is provided, it overrides discovery of the actor’s
roles in both the current object and related objects. It should only be
used when roles are pre-determined and related objects are not required.




	Parameters

	
	roles (set [https://docs.python.org/2/library/stdtypes.html#set]) – Roles to limit access to (not recommended)


	actor – Limit access to this actor’s roles


	anchors – Retrieve additional roles from anchors


	datasets (tuple) – Limit enumeration to the attributes in the dataset








If a datasets sequence is provided, the first dataset is applied to the
current object and subsequent datasets are applied to objects accessed via
relationships. Datasets limit the attributes available via enumeration when the
proxy is cast into a dict or JSON. This can be used to remove unnecessary data
or bi-directional relationships, which JSON can’t handle.

Attributes must be specified in a __datasets__ dictionary on the object:

__datasets__ = {
    'primary': {'uuid', 'name', 'title', 'children', 'parent'},
    'related': {'uuid', 'name', 'title'}
}





Objects and related objects can be safely enumerated like this:

proxy = obj.access_for(user, datasets=('primary', 'related'))
proxydict = dict(proxy)
proxyjson = json.dumps(proxy)  # This needs a custom JSON encoder





If a dataset includes an attribute the role doesn’t have access to, it will be
skipped. If it includes a relationship for which no dataset is specified, it
will be rendered as an empty dict.






	
actors_with(roles, with_role=False)[source]

	Return actors who have the specified roles on this object, as an iterator.

Uses:
1. __roles__[role]['granted_by']
2. __roles__[role]['granted_via']

Subclasses of RoleMixin that have custom role granting logic in
roles_for() must provide a matching actors_with() implementation.


	Parameters

	
	roles (set [https://docs.python.org/2/library/stdtypes.html#set]) – Iterable specifying roles to find actors with. May be an
ordered type if ordering is important


	with_role (bool [https://docs.python.org/2/library/functions.html#bool]) – If True, yields a tuple of the actor and the role they
were found with. The actor may have more roles, but only the first match
is returned













	
current_access(datasets=None)[source]

	Wraps access_for() with current_auth to
return a proxy for the currently authenticated user.


	Parameters

	datasets (tuple) – Datasets to limit enumeration to










	
current_roles

	InspectableSet containing currently
available roles on this object, using
current_auth. Use in the view layer to inspect
for a role being present:



	if obj.current_roles.editor:

	pass





{% if obj.current_roles.editor %}…{% endif %}




This property is also available in RoleAccessProxy.


Warning

current_roles maintains a cache for efficient use in a template where
it may be consulted multiple times. It is therefore not safe to use
before and after code that modifies role assignment. Use
roles_for() instead, or use current_roles only after roles are
changed.








	
roles_for(actor=None, anchors=())[source]

	Return roles available to the given actor or anchors on this
object. The data type for both parameters are intentionally undefined
here. Subclasses are free to define them in any way appropriate. Actors
and anchors are assumed to be valid.

The role all is always granted. If actor is
specified, the role auth is granted. If not, anon is
granted.

Subclasses overriding roles_for() must always call super() [https://docs.python.org/2/library/functions.html#super]
to ensure they are receiving the standard roles. Recommended
boilerplate:

def roles_for(self, actor=None, anchors=()):
    roles = super().roles_for(actor, anchors)
    # 'roles' is a set. Add more roles here
    # ...
    return roles














	
class coaster.sqlalchemy.mixins.RegistryMixin[source]

	Adds common registries to a model.

Included:


	forms registry, for WTForms forms


	views registry for view classes and helper functions


	features registry for feature availability test functions.




The forms registry passes the instance to the registered form as an obj keyword
parameter. The other registries pass it as the first positional parameter.








          

      

      

    

  

    
      
          
            
  
SQLAlchemy column types


	
class coaster.sqlalchemy.columns.JsonDict(*args, **kwargs)[source]

	Represents a JSON data structure. Usage:

column = Column(JsonDict)





The column will be represented to the database as a JSONB column if
the server is PostgreSQL 9.4 or later, JSON if PostgreSQL 9.2 or 9.3,
and TEXT for everything else. The column behaves like a JSON store
regardless of the backing data type.


	
impl

	alias of sqlalchemy.sql.sqltypes.TEXT [https://docs.sqlalchemy.org/en/14/dialects/mssql.html#sqlalchemy.dialects.mssql.TEXT]






	
load_dialect_impl(dialect)[source]

	Return a TypeEngine object corresponding to a dialect.

This is an end-user override hook that can be used to provide
differing types depending on the given dialect.  It is used
by the TypeDecorator implementation of type_engine()
to help determine what type should ultimately be returned
for a given TypeDecorator.

By default returns self.impl.






	
process_bind_param(value, dialect)[source]

	Receive a bound parameter value to be converted.

Subclasses override this method to return the
value that should be passed along to the underlying
TypeEngine object, and from there to the
DBAPI execute() method.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.

This operation should be designed with the reverse operation
in mind, which would be the process_result_value method of
this class.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.













	
process_result_value(value, dialect)[source]

	Receive a result-row column value to be converted.

Subclasses should implement this method to operate on data
fetched from the database.

Subclasses override this method to return the
value that should be passed back to the application,
given a value that is already processed by
the underlying TypeEngine object, originally
from the DBAPI cursor method fetchone() or similar.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.








This operation should be designed to be reversible by
the “process_bind_param” method of this class.










	
class coaster.sqlalchemy.columns.UUIDType(binary=True, native=True)[source]

	Stores a UUID in the database natively when it can and falls back to
a BINARY(16) or a CHAR(32) when it can’t.

from sqlalchemy_utils import UUIDType
import uuid

class User(Base):
    __tablename__ = 'user'

    # Pass `binary=False` to fallback to CHAR instead of BINARY
    id = sa.Column(UUIDType(binary=False), primary_key=True)






	
load_dialect_impl(dialect)[source]

	Return a TypeEngine object corresponding to a dialect.

This is an end-user override hook that can be used to provide
differing types depending on the given dialect.  It is used
by the TypeDecorator implementation of type_engine()
to help determine what type should ultimately be returned
for a given TypeDecorator.

By default returns self.impl.






	
process_bind_param(value, dialect)[source]

	Receive a bound parameter value to be converted.

Subclasses override this method to return the
value that should be passed along to the underlying
TypeEngine object, and from there to the
DBAPI execute() method.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.

This operation should be designed with the reverse operation
in mind, which would be the process_result_value method of
this class.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.













	
process_literal_param(value, dialect)[source]

	Receive a literal parameter value to be rendered inline within
a statement.

This method is used when the compiler renders a
literal value without using binds, typically within DDL
such as in the “server default” of a column or an expression
within a CHECK constraint.

The returned string will be rendered into the output string.


New in version 0.9.0.








	
process_result_value(value, dialect)[source]

	Receive a result-row column value to be converted.

Subclasses should implement this method to operate on data
fetched from the database.

Subclasses override this method to return the
value that should be passed back to the application,
given a value that is already processed by
the underlying TypeEngine object, originally
from the DBAPI cursor method fetchone() or similar.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.








This operation should be designed to be reversible by
the “process_bind_param” method of this class.






	
python_type

	alias of uuid.UUID [https://docs.python.org/2/library/uuid.html#uuid.UUID]










	
class coaster.sqlalchemy.columns.UrlType(schemes=('http', 'https'), optional_scheme=False, optional_host=False)[source]

	Extension of URLType [https://sqlalchemy-utils.readthedocs.io/en/latest/data_types.html#module-sqlalchemy_utils.types.url] from SQLAlchemy-Utils that adds basic validation to
ensure URLs are well formed. Parses the value into a furl object,
allowing manipulation of


	Parameters

	
	schemes – Valid URL schemes. Use None to allow any scheme,
() for no scheme


	optional_scheme – Schemes are optional (allows URLs starting with //)


	optional_host – Allow URLs without a hostname (required for mailto and
file schemes)









	
impl

	alias of sqlalchemy.sql.sqltypes.UnicodeText [https://docs.sqlalchemy.org/en/14/core/type_basics.html#sqlalchemy.types.UnicodeText]






	
process_bind_param(value, dialect)[source]

	Receive a bound parameter value to be converted.

Subclasses override this method to return the
value that should be passed along to the underlying
TypeEngine object, and from there to the
DBAPI execute() method.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.

This operation should be designed with the reverse operation
in mind, which would be the process_result_value method of
this class.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.













	
process_result_value(value, dialect)[source]

	Receive a result-row column value to be converted.

Subclasses should implement this method to operate on data
fetched from the database.

Subclasses override this method to return the
value that should be passed back to the application,
given a value that is already processed by
the underlying TypeEngine object, originally
from the DBAPI cursor method fetchone() or similar.

The operation could be anything desired to perform custom
behavior, such as transforming or serializing data.
This could also be used as a hook for validating logic.


	Parameters

	
	value – Data to operate upon, of any type expected by
this method in the subclass.  Can be None.


	dialect – the Dialect in use.








This operation should be designed to be reversible by
the “process_bind_param” method of this class.






	
url_parser

	alias of furl.furl.furl












          

      

      

    

  

    
      
          
            
  
Helper functions


	
coaster.sqlalchemy.functions.make_timestamp_columns(timezone=False)[source]

	Return two columns, created_at and updated_at, with appropriate defaults






	
coaster.sqlalchemy.functions.failsafe_add(_session, _instance, **filters)[source]

	Add and commit a new instance in a nested transaction (using SQL SAVEPOINT),
gracefully handling failure in case a conflicting entry is already in the
database (which may occur due to parallel requests causing race conditions
in a production environment with multiple workers).

Returns the instance saved to database if no error occurred, or loaded from
database using the provided filters if an error occurred. If the filters fail
to load from the database, the original IntegrityError is re-raised, as it
is assumed to imply that the commit failed because of missing or invalid
data, not because of a duplicate entry.

However, when no filters are provided, nothing is returned and IntegrityError
is also suppressed as there is no way to distinguish between data validation
failure and an existing conflicting record in the database. Use this option
when failures are acceptable but the cost of verification is not.

Usage: failsafe_add(db.session, instance, **filters) where filters
are the parameters passed to Model.query.filter_by(**filters).one()
to load the instance.

You must commit the transaction as usual after calling failsafe_add.


	Parameters

	
	_session – Database session


	_instance – Instance to commit


	filters – Filters required to load existing instance from the
database in case the commit fails (required)






	Returns

	Instance that is in the database










	
coaster.sqlalchemy.functions.add_primary_relationship(parent, childrel, child, parentrel, parentcol)[source]

	When a parent-child relationship is defined as one-to-many,
add_primary_relationship() lets the parent refer to one child as the
primary, by creating a secondary table to hold the reference. Under
PostgreSQL, a trigger is added as well to ensure foreign key integrity.

A SQLAlchemy relationship named parent.childrel is added that makes
usage seamless within SQLAlchemy.

The secondary table is named after the parent and child tables, with
_primary appended, in the form parent_child_primary. This table can
be found in the metadata in the parent.metadata.tables dictionary.

Multi-column primary keys on either parent or child are unsupported at
this time.


	Parameters

	
	parent – The parent model (on which this relationship will be added)


	childrel – The name of the relationship to the child that will be
added


	child – The child model


	parentrel (str [https://docs.python.org/2/library/functions.html#str]) – Name of the existing relationship on the child model
that refers back to the parent model


	parentcol (str [https://docs.python.org/2/library/functions.html#str]) – Name of the existing table column on the child model
that refers back to the parent model






	Returns

	Secondary table that was created










	
coaster.sqlalchemy.functions.auto_init_default(column)[source]

	Set the default value for a column when it’s first accessed rather than
first committed to the database.








          

      

      

    

  

    
      
          
            
  
Role-based access control

Coaster provides a RoleMixin class that can be used to define role-based access
control to the attributes and methods of any SQLAlchemy model. RoleMixin is a
base class for BaseMixin and applies to all derived
classes. Access is defined as one of ‘call’ (for methods), ‘read’ or ‘write’ (both for
attributes).

Roles are freeform string tokens. A model may freely define and grant roles to actors
(users and sometimes client apps) based on internal criteria. The following standard
tokens are recommended. Required tokens are granted by RoleMixin itself.


	all: Any actor, authenticated or anonymous (required)


	anon: Anonymous actor (required)


	auth: Authenticated actor (required)


	creator: The creator of an object (may or may not be the current owner)


	owner: The current owner of an object


	author: Author of the object’s contents (all creators are authors)


	editor: Someone authorised to edit the object


	reader: Someone authorised to read the object (assuming it’s not public)


	subject: User who is described by an object, typically having limited rights




Example use:

from flask import Flask
from flask_sqlalchemy import SQLAlchemy
from coaster.sqlalchemy import BaseMixin, with_roles

app = Flask(__name__)
db = SQLAlchemy(app)

class ColumnMixin:
    '''
    Mixin class that offers some columns to the RoleModel class below,
    demonstrating two ways to use `with_roles`.
    '''
    @with_roles(rw={'owner'})
    def mixed_in1(cls):
        return db.Column(db.Unicode(250))

    @declared_attr
    def mixed_in2(cls):
        return with_roles(db.Column(db.Unicode(250)),
            rw={'owner'})


class RoleModel(ColumnMixin, RoleMixin, db.Model):
    __tablename__ = 'role_model'

    # The low level approach is to declare roles all at once.
    # 'all' is a special role that is always granted from the base class.
    # Avoid this approach in a parent or mixin class as definitions will
    # be lost if the subclass does not copy `__roles__`.

    __roles__ = {
        'all': {
            'read': {'id', 'name', 'title'},
        },
        'owner': {
            'granted_by': ['user'],
        },
    }

    # Recommended for parent and mixin classes: annotate roles on the attributes
    # using `with_roles`. These annotations are added to `__roles__` when
    # SQLAlchemy configures mappers.

    id = db.Column(db.Integer, primary_key=True)
    name = with_roles(db.Column(db.Unicode(250)),
        rw={'owner'})  # Specify read+write access

    user_id = db.Column(None, db.ForeignKey('user.id'), nullable=False)
    user = with_roles(
        db.relationship(User),
        grants={'owner'},  # Use `grants` here or `granted_by` in `__roles__`
        )

    # `with_roles` can also be called later. This is required for
    # properties, where roles must be assigned after the property is
    # fully described:

    _title = db.Column('title', db.Unicode(250))

    @property
    def title(self):
        return self._title

    @title.setter
    def title(self, value):
        self._title = value

    # This grants 'owner' and 'editor' write but not read access
    title = with_roles(title, write={'owner', 'editor'})

    # `with_roles` can be used as a decorator on methods, in which case
    # access is controlled with the 'call' action.

    @with_roles(call={'all'})
    def hello(self):
        return "Hello!"

    # `RoleMixin` will grant roles by examining relationships specified in the
    # `granted_by` list under each role in `__roles__`. The `actor` parameter
    # to `roles_for` must be present in the relationship. You can augment this
    # by providing a custom `roles_for` method:

    def roles_for(self, actor=None, anchors=()):
        # Calling super gives us a LazyRoleSet with the standard roles
        # and with lazy evaluation of of other roles from `granted_by`
        roles = super().roles_for(actor, anchors)

        # We can manually add a role to override lazy evaluation
        if 'owner-secret' in anchors:
            roles.add('owner')
        return roles






	
class coaster.sqlalchemy.roles.RoleGrantABC[source]

	Base class for an object that grants roles to an actor


	
offered_roles

	Roles offered by this object










	
class coaster.sqlalchemy.roles.LazyRoleSet(obj, actor, initial=())[source]

	Set that provides lazy evaluations for whether a role is present


	
add(value)[source]

	Add role value to the set.






	
copy()[source]

	Return a shallow copy of the LazyRoleSet.






	
discard(value)[source]

	Remove role value from the set if it is present.






	
has_any(roles)[source]

	Convenience method for checking if any of the given roles is present in the set.

Equivalent of evaluating using either of these approaches:


	not roles.isdisjoint(lazy_role_set)


	any(role in lazy_role_set for role in roles)




This implementation optimizes for cached roles before evaluating role granting
sources that may cause a database hit.










	
class coaster.sqlalchemy.roles.RoleAccessProxy(obj, roles, actor, anchors, datasets)[source]

	A proxy interface that wraps an object and provides pass-through read and
write access to attributes that the specified roles have access to.
Consults the __roles__ dictionary on the object for determining which roles can
access which attributes. Provides both attribute and dictionary interfaces.

Note that if the underlying attribute is a callable and is specified with
the ‘call’ action, it will be available via attribute access but not
dictionary access.

RoleAccessProxy is typically accessed directly from the target
object via access_for() (from RoleMixin).

Example:

proxy = RoleAccessProxy(obj, roles={'writer'})
proxy.attr1
proxy.attr1 = 'new value'
proxy['attr2'] = 'new value'
dict(proxy)






	Parameters

	
	obj – The object that should be wrapped with the proxy


	roles – A set of roles to determine what attributes are accessible


	actor – The actor this proxy has been constructed for


	anchors – The anchors this proxy has been constructed with


	datasets – Datasets to limit attribute enumeration to








The actor and anchors parameters are not used by the proxy, but are used to
construct proxies for objects accessed via relationships.






	
class coaster.sqlalchemy.roles.DynamicAssociationProxy(rel, attr)[source]

	Association proxy for dynamic relationships. Use this instead of SQLAlchemy’s
association_proxy when the underlying relationship uses lazy=’dynamic’.

Usage:

# Assuming a relationship like this:
Document.child_relationship = db.relationship(ChildDocument, lazy='dynamic')

# Proxy to an attribute on the target of the relationship:
Document.child_attributes = DynamicAssociationProxy(
    'child_relationship', 'attribute')





This proxy does not provide access to the query capabilities of dynamic
relationships. It merely optimises for containment queries. A query like this:

Document.child_relationship.filter_by(attribute=value).exists()





Can be reduced to this:

value in Document.child_attributes






	Parameters

	
	rel (str [https://docs.python.org/2/library/functions.html#str]) – Relationship name (must use lazy='dynamic')


	attr (str [https://docs.python.org/2/library/functions.html#str]) – Attribute on the target of the relationship













	
class coaster.sqlalchemy.roles.RoleMixin[source]

	Provides methods for role-based access control.

Subclasses must define a __roles__ dictionary with roles
and the attributes they have call, read and write access to:

__roles__ = {
    'role_name': {
        'call': {'meth1', 'meth2'},
        'read': {'attr1', 'attr2'},
        'write': {'attr1', 'attr2'},
        'grant': {'rel1', 'rel2'},
        },
    }





The grant key works in reverse: if the actor is present in any of the
attributes in the set, they are granted that role via roles_for().
Attributes must be SQLAlchemy relationships and can be scalar, a collection
or dynamic.

The with_roles() decorator is recommended over __roles__.


	
access_for(roles=None, actor=None, anchors=(), datasets=None)[source]

	Return a proxy object that limits read and write access to attributes
based on the actor’s roles.


Warning

If the roles parameter is provided, it overrides discovery of the actor’s
roles in both the current object and related objects. It should only be
used when roles are pre-determined and related objects are not required.




	Parameters

	
	roles (set [https://docs.python.org/2/library/stdtypes.html#set]) – Roles to limit access to (not recommended)


	actor – Limit access to this actor’s roles


	anchors – Retrieve additional roles from anchors


	datasets (tuple) – Limit enumeration to the attributes in the dataset








If a datasets sequence is provided, the first dataset is applied to the
current object and subsequent datasets are applied to objects accessed via
relationships. Datasets limit the attributes available via enumeration when the
proxy is cast into a dict or JSON. This can be used to remove unnecessary data
or bi-directional relationships, which JSON can’t handle.

Attributes must be specified in a __datasets__ dictionary on the object:

__datasets__ = {
    'primary': {'uuid', 'name', 'title', 'children', 'parent'},
    'related': {'uuid', 'name', 'title'}
}





Objects and related objects can be safely enumerated like this:

proxy = obj.access_for(user, datasets=('primary', 'related'))
proxydict = dict(proxy)
proxyjson = json.dumps(proxy)  # This needs a custom JSON encoder





If a dataset includes an attribute the role doesn’t have access to, it will be
skipped. If it includes a relationship for which no dataset is specified, it
will be rendered as an empty dict.






	
actors_with(roles, with_role=False)[source]

	Return actors who have the specified roles on this object, as an iterator.

Uses:
1. __roles__[role]['granted_by']
2. __roles__[role]['granted_via']

Subclasses of RoleMixin that have custom role granting logic in
roles_for() must provide a matching actors_with() implementation.


	Parameters

	
	roles (set [https://docs.python.org/2/library/stdtypes.html#set]) – Iterable specifying roles to find actors with. May be an
ordered type if ordering is important


	with_role (bool [https://docs.python.org/2/library/functions.html#bool]) – If True, yields a tuple of the actor and the role they
were found with. The actor may have more roles, but only the first match
is returned













	
current_access(datasets=None)[source]

	Wraps access_for() with current_auth to
return a proxy for the currently authenticated user.


	Parameters

	datasets (tuple) – Datasets to limit enumeration to










	
current_roles

	InspectableSet containing currently
available roles on this object, using
current_auth. Use in the view layer to inspect
for a role being present:



	if obj.current_roles.editor:

	pass





{% if obj.current_roles.editor %}…{% endif %}




This property is also available in RoleAccessProxy.


Warning

current_roles maintains a cache for efficient use in a template where
it may be consulted multiple times. It is therefore not safe to use
before and after code that modifies role assignment. Use
roles_for() instead, or use current_roles only after roles are
changed.








	
roles_for(actor=None, anchors=())[source]

	Return roles available to the given actor or anchors on this
object. The data type for both parameters are intentionally undefined
here. Subclasses are free to define them in any way appropriate. Actors
and anchors are assumed to be valid.

The role all is always granted. If actor is
specified, the role auth is granted. If not, anon is
granted.

Subclasses overriding roles_for() must always call super() [https://docs.python.org/2/library/functions.html#super]
to ensure they are receiving the standard roles. Recommended
boilerplate:

def roles_for(self, actor=None, anchors=()):
    roles = super().roles_for(actor, anchors)
    # 'roles' is a set. Add more roles here
    # ...
    return roles














	
coaster.sqlalchemy.roles.with_roles(obj=None, rw=None, call=None, read=None, write=None, grants=None, grants_via=None, datasets=None)[source]

	Convenience function and decorator to define roles on an attribute. Only
works with RoleMixin, which reads the annotations made by this
function and populates __roles__.

Examples:

id = db.Column(Integer, primary_key=True)
with_roles(id, read={'all'})

title = with_roles(db.Column(db.UnicodeText), read={'all'})

@with_roles(read={'all'})
@hybrid_property
def url_id(self):
    return str(self.id)





When used with properties, with_roles must always be applied after the
property is fully described:

@property
def title(self):
    return self._title

@title.setter
def title(self, value):
    self._title = value

# Either of the following is fine, since with_roles annotates objects
# instead of wrapping them. The return value can be discarded if it's
# already present on the host object:

title = with_roles(title, read={'all'}, write={'owner', 'editor'})
with_roles(title, read={'all'}, write={'owner', 'editor'})






	Parameters

	
	rw (set [https://docs.python.org/2/library/stdtypes.html#set]) – Roles which get read and write access to the decorated
attribute


	call (set [https://docs.python.org/2/library/stdtypes.html#set]) – Roles which get call access to the decorated method


	read (set [https://docs.python.org/2/library/stdtypes.html#set]) – Roles which get read access to the decorated attribute


	write (set [https://docs.python.org/2/library/stdtypes.html#set]) – Roles which get write access to the decorated attribute


	grants (set [https://docs.python.org/2/library/stdtypes.html#set]) – The decorated attribute contains actors with the given roles


	grants_via (dict [https://docs.python.org/2/library/stdtypes.html#dict]) – The decorated attribute is a relationship to another
object type which contains one or more actors who are granted roles here


	datasets (set [https://docs.python.org/2/library/stdtypes.html#set]) – Datasets to include the attribute in








grants_via is typically used like this:

class RoleModel(db.Model):
    user_id = db.Column(None, db.ForeignKey('user.id'))
    user = db.relationship(UserModel)

    document_id = db.Column(None, db.ForeignKey('document.id'))
    document = db.relationship(DocumentModel)

DocumentModel.rolemodels = with_roles(db.relationship(RoleModel),
    grants_via={'user': {'role1', 'role2'}})





In this example, a user gets roles ‘role1’ and ‘role2’ on DocumentModel via the
secondary RoleModel. Grants are recorded in __roles__['role1']['granted_via']
and are honoured by the LazyRoleSet used in roles_for().

grants_via supports an additional advanced definition for when the role granting
model has variable roles and offers them via a property named offered_roles:

class RoleModel(db.Model):
    user_id = db.Column(None, db.ForeignKey('user.id'))
    user = db.relationship(UserModel)

    has_role1 = db.Column(db.Boolean)
    has_role2 = db.Column(db.Boolean)

    document_id = db.Column(None, db.ForeignKey('document.id'))
    document = db.relationship(DocumentModel)

    @property
    def offered_roles(self):
        roles = set()
        if self.has_role1:
            roles.add('role1')
        if self.has_role2:
            roles.add('role2')
        return roles

DocumentModel.rolemodels = with_roles(db.relationship(RoleModel),
    grants_via={'user': {
        'role1': 'renamed_role1,
        'role2': {'renamed_role2', 'also_role2'}
    }}
)










	
coaster.sqlalchemy.roles.declared_attr_roles(rw=None, call=None, read=None, write=None)[source]

	Equivalent of with_roles() for use with @declared_attr:

@declared_attr
@declared_attr_roles(read={'all'})
def my_column(cls):
    return Column(Integer)





While with_roles() is always the outermost decorator on properties
and functions, declared_attr_roles() must appear below
@declared_attr to work correctly.


Deprecated since version 0.6.1: Use with_roles() instead. It works for
declared_attr since 0.6.1










          

      

      

    

  

    
      
          
            
  
SQLAlchemy attribute annotations

Annotations are strings attached to attributes that serve as a programmer
reference on how those attributes are meant to be used. They can be used to
indicate that a column’s value should be immutable and should never
change, or that it’s a cached copy of a value from another source
that can be safely discarded in case of a conflict.

This module’s exports may be imported via coaster.sqlalchemy.

Sample usage:

from coaster.db import db
from coaster.sqlalchemy import annotation_wrapper, immutable

natural_key = annotation_wrapper('natural_key', "Natural key for this model")

class MyModel(db.Model):
    __tablename__ = 'my_model'
    id = immutable(db.Column(db.Integer, primary_key=True))
    name = natural_key(db.Column(db.Unicode(250), unique=True))

    @classmethod
    def get(cls, **kwargs):
        for key in kwargs:
            if key in cls.__column_annotations__[natural_key.name]:
                return cls.query.filter_by(**{key: kwargs[key]}).one_or_none()





Annotations are saved to the model’s class as a __column_annotations__
dictionary, mapping annotation names to a list of attribute names, and to a
reverse lookup __column_annotations_by_attr__ of attribute names to annotations.


	
coaster.sqlalchemy.annotations.annotation_wrapper(annotation, doc=None)[source]

	Define an annotation, which can be applied to attributes in a database model.








          

      

      

    

  

    
      
          
            
  
Immutable annotation


	
coaster.sqlalchemy.immutable_annotation.immutable(attr)

	Marks a column as immutable once set. Only blocks direct changes; columns may still be updated via relationships or SQL






	
coaster.sqlalchemy.immutable_annotation.cached(attr)

	Marks the column’s contents as a cached value from another source






	
exception coaster.sqlalchemy.immutable_annotation.ImmutableColumnError(class_name, column_name, old_value, new_value, message=None)[source]

	Exception raised when an immutable column is set.








          

      

      

    

  

    
      
          
            
  
Model helper registry

Provides a Registry type and a RegistryMixin base class
with three registries, used by other mixin classes.

Helper classes such as forms and views can be registered to the model and
later accessed from an instance:

class MyModel(BaseMixin, db.Model):
    ...

class MyForm(Form):
    ...

class MyView(ModelView):
    ...

MyModel.forms.main = MyForm
MyModel.views.main = MyView





When accessed from an instance, the registered form or view will receive the
instance as an obj parameter:

doc = MyModel()
doc.forms.main() == MyForm(obj=doc)
doc.views.main() == MyView(obj=doc)





The name main is a recommended default, but an app that has separate forms
for new and edit actions could use those names instead.


	
class coaster.sqlalchemy.registry.Registry(param: Optional[str] = None, property: bool = False, cached_property: bool = False)[source]

	Container for items registered to a model.


	
clear_cache_for(obj) → bool[source]

	Clear cached instance registry from an object.

Returns True if cache was cleared, False if it wasn’t needed.










	
class coaster.sqlalchemy.registry.InstanceRegistry(registry, obj)[source]

	Container for accessing registered items from an instance of the model.

Used internally by Registry. Returns a partial that will pass
in an obj parameter when called.


	
clear_cache()[source]

	Clear cache from this registry.










	
class coaster.sqlalchemy.registry.RegistryMixin[source]

	Adds common registries to a model.

Included:


	forms registry, for WTForms forms


	views registry for view classes and helper functions


	features registry for feature availability test functions.




The forms registry passes the instance to the registered form as an obj keyword
parameter. The other registries pass it as the first positional parameter.








          

      

      

    

  

    
      
          
            
  
Enhanced query and custom comparators


	
class coaster.sqlalchemy.comparators.Query(entities, session=None)[source]

	Extends flask_sqlalchemy.BaseQuery to add additional helper methods.


	
isempty()[source]

	Returns the equivalent of not bool(query.count()) but using an efficient
SQL EXISTS function, so the database stops counting after the first result
is found.






	
notempty()[source]

	Returns the equivalent of bool(query.count()) but using an efficient
SQL EXISTS function, so the database stops counting after the first result
is found.






	
one_or_404()[source]

	Extends one_or_none() to raise a 404
if no result is found. This method offers a safety net over
first_or_404() [https://flask-sqlalchemy.palletsprojects.com/en/2.x/api/#flask_sqlalchemy.BaseQuery.first_or_404] as it helps identify
poorly specified queries that could have returned more than one result.










	
class coaster.sqlalchemy.comparators.SplitIndexComparator(expression, splitindex=None)[source]

	Base class for comparators that support splitting a string and
comparing with one of the split values.


	
in_(other)[source]

	Implement the in operator.

In a column context, produces the clause column IN <other>.

The given parameter other may be:


	A list of literal values, e.g.:

stmt.where(column.in_([1, 2, 3]))





In this calling form, the list of items is converted to a set of
bound parameters the same length as the list given:

WHERE COL IN (?, ?, ?)







	A list of tuples may be provided if the comparison is against a
tuple_() containing multiple expressions:

from sqlalchemy import tuple_
stmt.where(tuple_(col1, col2).in_([(1, 10), (2, 20), (3, 30)]))







	An empty list, e.g.:

stmt.where(column.in_([]))





In this calling form, the expression renders an “empty set”
expression.  These expressions are tailored to individual backends
and are generally trying to get an empty SELECT statement as a
subquery.  Such as on SQLite, the expression is:

WHERE col IN (SELECT 1 FROM (SELECT 1) WHERE 1!=1)






Changed in version 1.4: empty IN expressions now use an
execution-time generated SELECT subquery in all cases.





	A bound parameter, e.g. bindparam(), may be used if it
includes the :paramref:`.bindparam.expanding` flag:

stmt.where(column.in_(bindparam('value', expanding=True)))





In this calling form, the expression renders a special non-SQL
placeholder expression that looks like:

WHERE COL IN ([EXPANDING_value])





This placeholder expression is intercepted at statement execution
time to be converted into the variable number of bound parameter
form illustrated earlier.   If the statement were executed as:

connection.execute(stmt, {"value": [1, 2, 3]})





The database would be passed a bound parameter for each value:

WHERE COL IN (?, ?, ?)






New in version 1.2: added “expanding” bound parameters



If an empty list is passed, a special “empty list” expression,
which is specific to the database in use, is rendered.  On
SQLite this would be:

WHERE COL IN (SELECT 1 FROM (SELECT 1) WHERE 1!=1)






New in version 1.3: “expanding” bound parameters now support
empty lists





	a _expression.select() construct, which is usually a
correlated scalar select:

stmt.where(
    column.in_(
        select(othertable.c.y).
        where(table.c.x == othertable.c.x)
    )
)





In this calling form, ColumnOperators.in_() renders as given:

WHERE COL IN (SELECT othertable.y
FROM othertable WHERE othertable.x = table.x)










	Parameters

	other – a list of literals, a _expression.select()
construct, or a bindparam() construct that includes the
:paramref:`.bindparam.expanding` flag set to True.














	
class coaster.sqlalchemy.comparators.SqlSplitIdComparator(expression, splitindex=None)[source]

	Allows comparing an id value with a column, useful mostly because of
the splitindex feature, which splits an incoming string along the -
character and picks one of the splits for comparison.






	
class coaster.sqlalchemy.comparators.SqlUuidHexComparator(expression, splitindex=None)[source]

	Allows comparing UUID fields with hex representations of the UUID






	
class coaster.sqlalchemy.comparators.SqlUuidB64Comparator(expression, splitindex=None)[source]

	Allows comparing UUID fields with URL-safe Base64 (BUID) representations
of the UUID






	
class coaster.sqlalchemy.comparators.SqlUuidB58Comparator(expression, splitindex=None)[source]

	Allows comparing UUID fields with Base58 representations of the UUID








          

      

      

    

  

    
      
          
            
  
States and transitions

StateManager wraps a SQLAlchemy column with a
LabeledEnum to facilitate state inspection, and
to control state change via transitions. Sample usage:

class MY_STATE(LabeledEnum):
    DRAFT = (0, "Draft")
    PENDING = (1, 'pending', "Pending")
    PUBLISHED = (2, "Published")

    UNPUBLISHED = {DRAFT, PENDING}


# Classes can have more than one state variable
class REVIEW_STATE(LabeledEnum):
    UNSUBMITTED = (0, "Unsubmitted")
    PENDING = (1, "Pending")
    REVIEWED = (2, "Reviewed")


class MyPost(BaseMixin, db.Model):
    __tablename__ = 'my_post'

    # The underlying state value columns
    # (more than one state variable can exist)
    _state = db.Column('state', db.Integer,
        StateManager.check_constraint('state', MY_STATE),
        default=MY_STATE.DRAFT, nullable=False)
    _reviewstate = db.Column('reviewstate', db.Integer,
        StateManager.check_constraint('state', REVIEW_STATE),
        default=REVIEW_STATE.UNSUBMITTED, nullable=False)

    # The state managers controlling the columns
    state = StateManager('_state', MY_STATE, doc="The post's state")
    reviewstate = StateManager('_reviewstate', REVIEW_STATE,
        doc="Reviewer's state")

    # Datetime for the additional states and transitions
    datetime = db.Column(db.DateTime, default=datetime.utcnow, nullable=False)

    # Additional states:

    # RECENT = PUBLISHED + in the last one hour
    state.add_conditional_state('RECENT', state.PUBLISHED,
        lambda post: post.datetime > datetime.utcnow() - timedelta(hours=1))

    # REDRAFTABLE = DRAFT or PENDING or RECENT
    state.add_state_group('REDRAFTABLE',
        state.DRAFT, state.PENDING, state.RECENT)

    # Transitions change FROM one state TO another, and can have
    # an additional if_ condition (a callable) that must return True
    @state.transition(state.DRAFT, state.PENDING, if_=reviewstate.UNSUBMITTED)
    def submit(self):
        pass

    # Transitions can coordinate across state managers. All of them
    # must be in a valid FROM state for the transition to be available.
    # Transitions can also specify arbitrary metadata such as this `title`
    # attribute (on any of the decorators). These are made available in a
    # `data` dictionary, accessible here as `publish.data`
    @state.transition(state.UNPUBLISHED, state.PUBLISHED, title="Publish")
    @reviewstate.transition(reviewstate.UNSUBMITTED, reviewstate.PENDING)
    def publish(self):
        # A transition can do additional housekeeping
        self.datetime = datetime.utcnow()

    # A transition can use a conditional state. The condition is evaluated
    # before the transition can proceed
    @state.transition(state.RECENT, state.PENDING)
    @reviewstate.transition(reviewstate.PENDING, reviewstate.UNSUBMITTED)
    def undo(self):
        pass

    # Transitions can be defined FROM a group of states, but the TO
    # state must always be an individual state
    @state.transition(state.REDRAFTABLE, state.DRAFT)
    def redraft(self):
        pass

    # Transitions can abort without changing state, with or without raising
    # an exception to the caller
    @state.transition(state.REDRAFTABLE, state.DRAFT)
    def faulty_transition_examples(self):
        # Cancel the transition, but don't raise an exception to the caller
        raise AbortTransition()
        # Cancel the transition and return a result to the caller
        raise AbortTransition('failed')
        # Need to return a data structure? That works as well
        raise AbortTransition((False, 'faulty_failure'))
        raise AbortTransition({'status': 'error', 'error': 'faulty_failure'})
        # If any other exception is raised, it is passed up to the caller
        raise ValueError("Faulty transition")

    # The requires decorator specifies a transition that does not change
    # state. It can be used to limit a method's availability
    @state.requires(state.PUBLISHED)
    def send_email_alert(self):
        pass






Defining states and transitions

Adding a StateManager to the class links the underlying column
(specified as a string) to the LabeledEnum
(specified as an object). The StateManager is read-only and state can
only be mutated via transitions. The LabeledEnum
is not required after this point. All symbol names in it are available as
attributes on the state manager henceforth (as instances of
ManagedState).

Conditional states can be defined with
add_conditional_state() as a combination of an existing
state and a validator that receives the object (the instance of the class
the StateManager is present on). This can be used to evaluate for additional
conditions. For example, to distinguish between a static “published” state and
a dynamic “recently published” state.
add_conditional_state() also takes an optional
class_validator parameter that is used for queries against the class (see
below for query examples).

State groups can be defined with add_state_group(). These
are similar to grouped values in a LabeledEnum, but can also contain
conditional states, and are stored as instances of ManagedStateGroup.
Grouped values in a LabeledEnum are more
efficient for testing state against, so those should be preferred if the group
does not contain a conditional state.

Transitions connect one managed state or group to another state (but not
group). Transitions are defined as methods and decorated with
transition(), which transforms them into instances of
StateTransition, a callable class. If the transition raises an
exception, the state change is aborted. Transitions may also abort without
changing state using AbortTransition. Transitions have two additional
attributes, is_available, a boolean property
which indicates if the transition is currently available, and
data, a dictionary that contains all additional
parameters passed to the transition() decorator.

Transitions can be chained to coordinate a state change across state managers
if the class has more than one. All state managers must be in a valid from
state for the transition to be available. A dictionary of currently available
transitions can be obtained from the state manager using the
transitions() method.



Queries

The current state of the object can be retrieved by calling the state
attribute or reading its value attribute:

post = MyPost(_state=MY_STATE.DRAFT)
post.state() == MY_STATE.DRAFT
post.state.value == MY_STATE.DRAFT





The label associated with the state value can be accessed from the label attribute:

post.state.label == "Draft"          # This is the string label from MY_STATE.DRAFT
post.submit()                        # Change state from DRAFT to PENDING
post.state.label.name == 'pending'   # Is the NameTitle tuple from MY_STATE.PENDING
post.state.label.title == "Pending"  # The title part of NameTitle





States can be tested by direct reference using the names they were originally
defined with in the LabeledEnum:

post.state.DRAFT        # True
post.state.is_draft     # True (is_* attrs are lowercased aliases to states)
post.state.PENDING      # False (since it's a draft)
post.state.UNPUBLISHED  # True (grouped state values work as expected)
post.publish()          # Change state from DRAFT to PUBLISHED
post.state.RECENT       # True (calls the validator if the base state matches)





States can also be used for database queries when accessed from the class:

# Generates MyPost._state == MY_STATE.DRAFT
MyPost.query.filter(MyPost.state.DRAFT)

# Generates MyPost._state.in_(MY_STATE.UNPUBLISHED)
MyPost.query.filter(MyPost.state.UNPUBLISHED)

# Generates and_(MyPost._state == MY_STATE.PUBLISHED,
#     MyPost.datetime > datetime.utcnow() - timedelta(hours=1))
MyPost.query.filter(MyPost.state.RECENT)





This works because StateManager, ManagedState
and ManagedStateGroup behave in three different ways, depending on
context:


	During class definition, the state manager returns the managed state. All
methods on the state manager recognise these managed states and handle them
appropriately.


	After class definition, the state manager returns the result of calling the
managed state instance. If accessed via the class, the managed state returns
a SQLAlchemy filter condition.


	After class definition, if accessed via an instance, the managed state
returns itself wrapped in ManagedStateWrapper (which holds context
for the instance). This is an object that evaluates to True if the state
is active, False otherwise. It also provides pass-through access to
all attributes of the managed state.




States can be changed via transitions, defined as methods with the
transition() decorator. They add more power and safeguards
over direct state value changes:


	Original and final states can be specified, prohibiting arbitrary state
changes.


	The transition method can do additional validation and housekeeping.


	Combined with the with_roles() decorator
and RoleMixin, transitions provide
access control for state changes.


	Signals are raised before and after a successful transition, or in case
of failures, allowing for the attempts to be logged.





	
class coaster.sqlalchemy.statemanager.StateManager(propname, lenum, doc=None)[source]

	Wraps a property with a LabeledEnum to
facilitate state inspection and control state changes.

This is the main export of this module.


	Parameters

	
	propname (str [https://docs.python.org/2/library/functions.html#str]) – Name of the property that is to be wrapped


	lenum (LabeledEnum) – The LabeledEnum containing
valid values


	doc (str [https://docs.python.org/2/library/functions.html#str]) – Optional docstring









	
add_conditional_state(name, state, validator, class_validator=None, cache_for=None, label=None)[source]

	Add a conditional state that combines an existing state with a validator
that must also pass. The validator receives the object on which the property
is present as a parameter.


	Parameters

	
	name (str [https://docs.python.org/2/library/functions.html#str]) – Name of the new state


	state (ManagedState) – Existing state that this is based on


	validator – Function that will be called with the host object as a
parameter


	class_validator – Function that will be called when the state is queried
on the class instead of the instance. Falls back to validator if not
specified. Receives the class as the parameter


	cache_for – Integer or function that indicates how long validator’s
result can be cached (not applicable to class_validator). None
implies no cache, 0 implies indefinite cache (until invalidated by a
transition) and any other integer is the number of seconds for which to
cache the assertion


	label – Label for this state (string or 2-tuple)








TODO: cache_for’s implementation is currently pending a test case
demonstrating how it will be used.






	
add_state_group(name, *states)[source]

	Add a group of managed states. Groups can be specified directly in the
LabeledEnum. This method is only useful
for grouping a conditional state with existing states. It cannot be
used to form a group of groups.


	Parameters

	
	name (str [https://docs.python.org/2/library/functions.html#str]) – Name of this group


	states – ManagedState instances to be grouped together













	
static check_constraint(column, lenum, **kwargs)[source]

	Returns a SQL CHECK constraint string given a column name and a
LabeledEnum.

Alembic may not detect the CHECK constraint when autogenerating
migrations, so you may need to do this manually using the Python
console to extract the SQL string:

from coaster.sqlalchemy import StateManager
from your_app.models import YOUR_ENUM

print str(StateManager.check_constraint('your_column', YOUR_ENUM).sqltext)






	Parameters

	
	column (str [https://docs.python.org/2/library/functions.html#str]) – Column name


	lenum (LabeledEnum) – LabeledEnum to
retrieve valid values from


	kwargs – Additional options passed to CheckConstraint













	
requires(from_, if_=None, **data)[source]

	Decorates a method that may be called if the given state is currently active.
Registers a transition internally, but does not change the state.


	Parameters

	
	from – Required state to allow this call (can be a state group)


	if – Validator(s) that, given the object, must all return True for the
call to proceed


	data – Additional metadata, stored on the StateTransition object as a
data attribute













	
transition(from_, to, if_=None, **data)[source]

	Decorates a method to transition from one state to another. The
decorated method can accept any necessary parameters and perform
additional processing, or raise an exception to abort the transition.
If it returns without an error, the state value is updated
automatically. Transitions may also abort without raising an exception
using AbortTransition.


	Parameters

	
	from – Required state to allow this transition (can be a state group)


	to – The state of the object after this transition (automatically set if
no exception is raised)


	if – Validator(s) that, given the object, must all return True for the
transition to proceed


	data – Additional metadata, stored on the StateTransition object as a
data attribute

















	
class coaster.sqlalchemy.statemanager.ManagedState(name, statemanager, value, label=None, validator=None, class_validator=None, cache_for=None)[source]

	Represents a state managed by a StateManager. Do not use this
class directly. Use add_conditional_state() instead.


	
is_conditional

	This is a conditional state






	
is_direct

	This is a direct state (scalar state without a condition)






	
is_scalar

	This is a scalar state (not a group of states, and may or may not have a
condition)










	
class coaster.sqlalchemy.statemanager.ManagedStateGroup(name, statemanager, states)[source]

	Represents a group of managed states in a StateManager. Do not use
this class directly. Use add_state_group() instead.






	
class coaster.sqlalchemy.statemanager.StateTransition(func, statemanager, from_, to, if_=None, data=None)[source]

	Helper for transitions from one state to another. Do not use this class
directly. Use the StateManager.transition() decorator instead, which
creates instances of this class.

To access the decorated function with help(), use help(obj.func).






	
class coaster.sqlalchemy.statemanager.StateManagerWrapper(statemanager, obj: Optional[T], cls: Optional[Type[T]])[source]

	Wraps StateManager with the context of the containing object.
Automatically constructed when a StateManager is accessed from
either a class or an instance.


	
bestmatch()[source]

	Best matching current scalar state (direct or conditional), only
applicable when accessed via an instance.






	
current()[source]

	All states and state groups that are currently active.






	
group(items, keep_empty=False)[source]

	Given an iterable of instances, groups them by state using ManagedState
instances as dictionary keys. Returns a dict that preserves the order of states
from the source LabeledEnum.


	Parameters

	keep_empty (bool [https://docs.python.org/2/library/functions.html#bool]) – If True, empty states are included in the result










	
label

	Label for the current state’s value (using bestmatch()).






	
transitions(current=True)[source]

	Returns available transitions for the current state, as a dictionary of
name: StateTransitionWrapper.


	Parameters

	current (bool [https://docs.python.org/2/library/functions.html#bool]) – Limit to transitions available in obj.
current_access()










	
transitions_for(roles=None, actor=None, anchors=())[source]

	For use on RoleMixin classes:
returns currently available transitions for the specified
roles or actor as a dictionary of name: StateTransitionWrapper.






	
value

	The current state value.










	
class coaster.sqlalchemy.statemanager.ManagedStateWrapper(mstate, obj, cls=None)[source]

	Wraps a ManagedState or ManagedStateGroup with
an object or class, and otherwise provides transparent access to contents.

This class is automatically constructed by StateManager.






	
class coaster.sqlalchemy.statemanager.StateTransitionWrapper(statetransition, obj)[source]

	Wraps StateTransition with the context of the object it is
accessed from. Automatically constructed by StateTransition.


	
data

	Dictionary containing all additional parameters to the
transition() decorator.






	
is_available

	Property that indicates whether this transition is currently available.










	
exception coaster.sqlalchemy.statemanager.StateTransitionError(description: Optional[str] = None, response: Optional[Response] = None)[source]

	Raised if a transition is attempted from a non-matching state






	
exception coaster.sqlalchemy.statemanager.AbortTransition(result=None)[source]

	Transitions may raise AbortTransition to return without changing
state. The parameter to this exception is returned as the transition’s
result.

This exception is a signal to StateTransition and will not be
raised to the transition’s caller.


	Parameters

	result – Value to return to the transition’s caller










	
coaster.sqlalchemy.statemanager.transition_error = <blinker.base.NamedSignal object at 0x7f6999701d50; 'transition-error'>

	Signal raised when a transition fails validation






	
coaster.sqlalchemy.statemanager.transition_before = <blinker.base.NamedSignal object at 0x7f6999701e10; 'transition-before'>

	Signal raised before a transition (after validation)






	
coaster.sqlalchemy.statemanager.transition_after = <blinker.base.NamedSignal object at 0x7f6999701e50; 'transition-after'>

	Signal raised after a successful transition






	
coaster.sqlalchemy.statemanager.transition_exception = <blinker.base.NamedSignal object at 0x7f6999701e90; 'transition-exception'>

	Signal raised when a transition raises an exception









          

      

      

    

  

    
      
          
            
  
Database session and instance

Coaster provides an instance of Flask-SQLAlchemy. If your app has models
distributed across modules, you can use coaster’s instance instead of creating
a new module solely for a shared dependency. Some Hasgeek libraries like
nodular [https://github.com/hasgeek/nodular] and Flask-Commentease [https://github.com/hasgeek/flask-commentease] depend on this instance for their models.


	
coaster.db.db

	Instance of SQLAlchemy


Caution

This instance is process-global. Your database models will be shared
across all apps running in the same process. Do not run unrelated
apps in the same process.










          

      

      

    

  

    
      
          
            
  
Natural language processing

Provides a wrapper around NLTK to extract named entities from HTML text:

from coaster.utils import text_blocks
from coaster.nlp import extract_named_entities

html = "<p>This is some HTML-formatted text.</p><p>In two paragraphs.</p>"
textlist = text_blocks(html)  # Returns a list of paragraphs.
entities = extract_named_entities(textlist)






	
coaster.nlp.extract_named_entities(text_blocks)[source]

	Return a list of named entities extracted from provided text blocks (list of text
strings).
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  Source code for flask_sqlalchemy

# -*- coding: utf-8 -*-
from __future__ import absolute_import

import functools
import os
import sys
import time
import warnings
from math import ceil
from operator import itemgetter
from threading import Lock

import sqlalchemy
from flask import _app_ctx_stack, abort, current_app, request
from flask.signals import Namespace
from sqlalchemy import event, inspect, orm
from sqlalchemy.engine.url import make_url
from sqlalchemy.orm.exc import UnmappedClassError
from sqlalchemy.orm.session import Session as SessionBase

from ._compat import itervalues, string_types, xrange
from .model import DefaultMeta
from .model import Model
from . import utils

try:
    from sqlalchemy.orm import declarative_base
    from sqlalchemy.orm import DeclarativeMeta
except ImportError:
    # SQLAlchemy <= 1.3
    from sqlalchemy.ext.declarative import declarative_base
    from sqlalchemy.ext.declarative import DeclarativeMeta

# Scope the session to the current greenlet if greenlet is available,
# otherwise fall back to the current thread.
try:
    from greenlet import getcurrent as _ident_func
except ImportError:
    try:
        from threading import get_ident as _ident_func
    except ImportError:
        # Python 2.7
        from thread import get_ident as _ident_func

__version__ = "2.5.1"

# the best timer function for the platform
if sys.platform == 'win32':
    if sys.version_info >= (3, 3):
        _timer = time.perf_counter
    else:
        _timer = time.clock
else:
    _timer = time.time

_signals = Namespace()
models_committed = _signals.signal('models-committed')
before_models_committed = _signals.signal('before-models-committed')


def _sa_url_set(url, **kwargs):
    try:
        url = url.set(**kwargs)
    except AttributeError:
        # SQLAlchemy <= 1.3
        for key, value in kwargs.items():
            setattr(url, key, value)

    return url


def _sa_url_query_setdefault(url, **kwargs):
    query = dict(url.query)

    for key, value in kwargs.items():
        query.setdefault(key, value)

    return _sa_url_set(url, query=query)


def _make_table(db):
    def _make_table(*args, **kwargs):
        if len(args) > 1 and isinstance(args[1], db.Column):
            args = (args[0], db.metadata) + args[1:]
        info = kwargs.pop('info', None) or {}
        info.setdefault('bind_key', None)
        kwargs['info'] = info
        return sqlalchemy.Table(*args, **kwargs)
    return _make_table


def _set_default_query_class(d, cls):
    if 'query_class' not in d:
        d['query_class'] = cls


def _wrap_with_default_query_class(fn, cls):
    @functools.wraps(fn)
    def newfn(*args, **kwargs):
        _set_default_query_class(kwargs, cls)
        if "backref" in kwargs:
            backref = kwargs['backref']
            if isinstance(backref, string_types):
                backref = (backref, {})
            _set_default_query_class(backref[1], cls)
        return fn(*args, **kwargs)
    return newfn


def _include_sqlalchemy(obj, cls):
    for module in sqlalchemy, sqlalchemy.orm:
        for key in module.__all__:
            if not hasattr(obj, key):
                setattr(obj, key, getattr(module, key))
    # Note: obj.Table does not attempt to be a SQLAlchemy Table class.
    obj.Table = _make_table(obj)
    obj.relationship = _wrap_with_default_query_class(obj.relationship, cls)
    obj.relation = _wrap_with_default_query_class(obj.relation, cls)
    obj.dynamic_loader = _wrap_with_default_query_class(obj.dynamic_loader, cls)
    obj.event = event


class _DebugQueryTuple(tuple):
    statement = property(itemgetter(0))
    parameters = property(itemgetter(1))
    start_time = property(itemgetter(2))
    end_time = property(itemgetter(3))
    context = property(itemgetter(4))

    @property
    def duration(self):
        return self.end_time - self.start_time

    def __repr__(self):
        return '<query statement="%s" parameters=%r duration=%.03f>' % (
            self.statement,
            self.parameters,
            self.duration
        )


def _calling_context(app_path):
    frm = sys._getframe(1)
    while frm.f_back is not None:
        name = frm.f_globals.get('__name__')
        if name and (name == app_path or name.startswith(app_path + '.')):
            funcname = frm.f_code.co_name
            return '%s:%s (%s)' % (
                frm.f_code.co_filename,
                frm.f_lineno,
                funcname
            )
        frm = frm.f_back
    return '<unknown>'


class SignallingSession(SessionBase):
    """The signalling session is the default session that Flask-SQLAlchemy
    uses.  It extends the default session system with bind selection and
    modification tracking.

    If you want to use a different session you can override the
    :meth:`SQLAlchemy.create_session` function.

    .. versionadded:: 2.0

    .. versionadded:: 2.1
        The `binds` option was added, which allows a session to be joined
        to an external transaction.
    """

    def __init__(self, db, autocommit=False, autoflush=True, **options):
        #: The application that this session belongs to.
        self.app = app = db.get_app()
        track_modifications = app.config['SQLALCHEMY_TRACK_MODIFICATIONS']
        bind = options.pop('bind', None) or db.engine
        binds = options.pop('binds', db.get_binds(app))

        if track_modifications is None or track_modifications:
            _SessionSignalEvents.register(self)

        SessionBase.__init__(
            self, autocommit=autocommit, autoflush=autoflush,
            bind=bind, binds=binds, **options
        )

    def get_bind(self, mapper=None, clause=None):
        """Return the engine or connection for a given model or
        table, using the ``__bind_key__`` if it is set.
        """
        # mapper is None if someone tries to just get a connection
        if mapper is not None:
            try:
                # SA >= 1.3
                persist_selectable = mapper.persist_selectable
            except AttributeError:
                # SA < 1.3
                persist_selectable = mapper.mapped_table

            info = getattr(persist_selectable, 'info', {})
            bind_key = info.get('bind_key')
            if bind_key is not None:
                state = get_state(self.app)
                return state.db.get_engine(self.app, bind=bind_key)
        return SessionBase.get_bind(self, mapper, clause)


class _SessionSignalEvents(object):
    @classmethod
    def register(cls, session):
        if not hasattr(session, '_model_changes'):
            session._model_changes = {}

        event.listen(session, 'before_flush', cls.record_ops)
        event.listen(session, 'before_commit', cls.record_ops)
        event.listen(session, 'before_commit', cls.before_commit)
        event.listen(session, 'after_commit', cls.after_commit)
        event.listen(session, 'after_rollback', cls.after_rollback)

    @classmethod
    def unregister(cls, session):
        if hasattr(session, '_model_changes'):
            del session._model_changes

        event.remove(session, 'before_flush', cls.record_ops)
        event.remove(session, 'before_commit', cls.record_ops)
        event.remove(session, 'before_commit', cls.before_commit)
        event.remove(session, 'after_commit', cls.after_commit)
        event.remove(session, 'after_rollback', cls.after_rollback)

    @staticmethod
    def record_ops(session, flush_context=None, instances=None):
        try:
            d = session._model_changes
        except AttributeError:
            return

        for targets, operation in ((session.new, 'insert'), (session.dirty, 'update'), (session.deleted, 'delete')):
            for target in targets:
                state = inspect(target)
                key = state.identity_key if state.has_identity else id(target)
                d[key] = (target, operation)

    @staticmethod
    def before_commit(session):
        try:
            d = session._model_changes
        except AttributeError:
            return

        if d:
            before_models_committed.send(session.app, changes=list(d.values()))

    @staticmethod
    def after_commit(session):
        try:
            d = session._model_changes
        except AttributeError:
            return

        if d:
            models_committed.send(session.app, changes=list(d.values()))
            d.clear()

    @staticmethod
    def after_rollback(session):
        try:
            d = session._model_changes
        except AttributeError:
            return

        d.clear()


class _EngineDebuggingSignalEvents(object):
    """Sets up handlers for two events that let us track the execution time of
    queries."""

    def __init__(self, engine, import_name):
        self.engine = engine
        self.app_package = import_name

    def register(self):
        event.listen(
            self.engine, 'before_cursor_execute', self.before_cursor_execute
        )
        event.listen(
            self.engine, 'after_cursor_execute', self.after_cursor_execute
        )

    def before_cursor_execute(
        self, conn, cursor, statement, parameters, context, executemany
    ):
        if current_app:
            context._query_start_time = _timer()

    def after_cursor_execute(
        self, conn, cursor, statement, parameters, context, executemany
    ):
        if current_app:
            try:
                queries = _app_ctx_stack.top.sqlalchemy_queries
            except AttributeError:
                queries = _app_ctx_stack.top.sqlalchemy_queries = []

            queries.append(_DebugQueryTuple((
                statement, parameters, context._query_start_time, _timer(),
                _calling_context(self.app_package)
            )))


def get_debug_queries():
    """In debug mode Flask-SQLAlchemy will log all the SQL queries sent
    to the database.  This information is available until the end of request
    which makes it possible to easily ensure that the SQL generated is the
    one expected on errors or in unittesting.  If you don't want to enable
    the DEBUG mode for your unittests you can also enable the query
    recording by setting the ``'SQLALCHEMY_RECORD_QUERIES'`` config variable
    to `True`.  This is automatically enabled if Flask is in testing mode.

    The value returned will be a list of named tuples with the following
    attributes:

    `statement`
        The SQL statement issued

    `parameters`
        The parameters for the SQL statement

    `start_time` / `end_time`
        Time the query started / the results arrived.  Please keep in mind
        that the timer function used depends on your platform. These
        values are only useful for sorting or comparing.  They do not
        necessarily represent an absolute timestamp.

    `duration`
        Time the query took in seconds

    `context`
        A string giving a rough estimation of where in your application
        query was issued.  The exact format is undefined so don't try
        to reconstruct filename or function name.
    """
    return getattr(_app_ctx_stack.top, 'sqlalchemy_queries', [])


class Pagination(object):
    """Internal helper class returned by :meth:`BaseQuery.paginate`.  You
    can also construct it from any other SQLAlchemy query object if you are
    working with other libraries.  Additionally it is possible to pass `None`
    as query object in which case the :meth:`prev` and :meth:`next` will
    no longer work.
    """

    def __init__(self, query, page, per_page, total, items):
        #: the unlimited query object that was used to create this
        #: pagination object.
        self.query = query
        #: the current page number (1 indexed)
        self.page = page
        #: the number of items to be displayed on a page.
        self.per_page = per_page
        #: the total number of items matching the query
        self.total = total
        #: the items for the current page
        self.items = items

    @property
    def pages(self):
        """The total number of pages"""
        if self.per_page == 0:
            pages = 0
        else:
            pages = int(ceil(self.total / float(self.per_page)))
        return pages

    def prev(self, error_out=False):
        """Returns a :class:`Pagination` object for the previous page."""
        assert self.query is not None, 'a query object is required ' \
                                       'for this method to work'
        return self.query.paginate(self.page - 1, self.per_page, error_out)

    @property
    def prev_num(self):
        """Number of the previous page."""
        if not self.has_prev:
            return None
        return self.page - 1

    @property
    def has_prev(self):
        """True if a previous page exists"""
        return self.page > 1

    def next(self, error_out=False):
        """Returns a :class:`Pagination` object for the next page."""
        assert self.query is not None, 'a query object is required ' \
                                       'for this method to work'
        return self.query.paginate(self.page + 1, self.per_page, error_out)

    @property
    def has_next(self):
        """True if a next page exists."""
        return self.page < self.pages

    @property
    def next_num(self):
        """Number of the next page"""
        if not self.has_next:
            return None
        return self.page + 1

    def iter_pages(self, left_edge=2, left_current=2,
                   right_current=5, right_edge=2):
        """Iterates over the page numbers in the pagination.  The four
        parameters control the thresholds how many numbers should be produced
        from the sides.  Skipped page numbers are represented as `None`.
        This is how you could render such a pagination in the templates:

        .. sourcecode:: html+jinja

            {% macro render_pagination(pagination, endpoint) %}
              <div class=pagination>
              {%- for page in pagination.iter_pages() %}
                {% if page %}
                  {% if page != pagination.page %}
                    <a href="{{ url_for(endpoint, page=page) }}">{{ page }}</a>
                  {% else %}
                    <strong>{{ page }}</strong>
                  {% endif %}
                {% else %}
                  <span class=ellipsis>…</span>
                {% endif %}
              {%- endfor %}
              </div>
            {% endmacro %}
        """
        last = 0
        for num in xrange(1, self.pages + 1):
            if num <= left_edge or \
               (num > self.page - left_current - 1 and
                num < self.page + right_current) or \
               num > self.pages - right_edge:
                if last + 1 != num:
                    yield None
                yield num
                last = num


class BaseQuery(orm.Query):
    """SQLAlchemy :class:`~sqlalchemy.orm.query.Query` subclass with convenience methods for querying in a web application.

    This is the default :attr:`~Model.query` object used for models, and exposed as :attr:`~SQLAlchemy.Query`.
    Override the query class for an individual model by subclassing this and setting :attr:`~Model.query_class`.
    """

    def get_or_404(self, ident, description=None):
        """Like :meth:`get` but aborts with 404 if not found instead of returning ``None``."""

        rv = self.get(ident)
        if rv is None:
            abort(404, description=description)
        return rv

    def first_or_404(self, description=None):
        """Like :meth:`first` but aborts with 404 if not found instead of returning ``None``."""

        rv = self.first()
        if rv is None:
            abort(404, description=description)
        return rv

    def paginate(self, page=None, per_page=None, error_out=True, max_per_page=None):
        """Returns ``per_page`` items from page ``page``.

        If ``page`` or ``per_page`` are ``None``, they will be retrieved from
        the request query. If ``max_per_page`` is specified, ``per_page`` will
        be limited to that value. If there is no request or they aren't in the
        query, they default to 1 and 20 respectively.

        When ``error_out`` is ``True`` (default), the following rules will
        cause a 404 response:

        * No items are found and ``page`` is not 1.
        * ``page`` is less than 1, or ``per_page`` is negative.
        * ``page`` or ``per_page`` are not ints.

        When ``error_out`` is ``False``, ``page`` and ``per_page`` default to
        1 and 20 respectively.

        Returns a :class:`Pagination` object.
        """

        if request:
            if page is None:
                try:
                    page = int(request.args.get('page', 1))
                except (TypeError, ValueError):
                    if error_out:
                        abort(404)

                    page = 1

            if per_page is None:
                try:
                    per_page = int(request.args.get('per_page', 20))
                except (TypeError, ValueError):
                    if error_out:
                        abort(404)

                    per_page = 20
        else:
            if page is None:
                page = 1

            if per_page is None:
                per_page = 20

        if max_per_page is not None:
            per_page = min(per_page, max_per_page)

        if page < 1:
            if error_out:
                abort(404)
            else:
                page = 1

        if per_page < 0:
            if error_out:
                abort(404)
            else:
                per_page = 20

        items = self.limit(per_page).offset((page - 1) * per_page).all()

        if not items and page != 1 and error_out:
            abort(404)

        total = self.order_by(None).count()

        return Pagination(self, page, per_page, total, items)


class _QueryProperty(object):
    def __init__(self, sa):
        self.sa = sa

    def __get__(self, obj, type):
        try:
            mapper = orm.class_mapper(type)
            if mapper:
                return type.query_class(mapper, session=self.sa.session())
        except UnmappedClassError:
            return None


def _record_queries(app):
    if app.debug:
        return True
    rq = app.config['SQLALCHEMY_RECORD_QUERIES']
    if rq is not None:
        return rq
    return bool(app.config.get('TESTING'))


class _EngineConnector(object):

    def __init__(self, sa, app, bind=None):
        self._sa = sa
        self._app = app
        self._engine = None
        self._connected_for = None
        self._bind = bind
        self._lock = Lock()

    def get_uri(self):
        if self._bind is None:
            return self._app.config['SQLALCHEMY_DATABASE_URI']
        binds = self._app.config.get('SQLALCHEMY_BINDS') or ()
        assert self._bind in binds, \
            'Bind %r is not specified.  Set it in the SQLALCHEMY_BINDS ' \
            'configuration variable' % self._bind
        return binds[self._bind]

    def get_engine(self):
        with self._lock:
            uri = self.get_uri()
            echo = self._app.config['SQLALCHEMY_ECHO']
            if (uri, echo) == self._connected_for:
                return self._engine

            sa_url = make_url(uri)
            sa_url, options = self.get_options(sa_url, echo)
            self._engine = rv = self._sa.create_engine(sa_url, options)

            if _record_queries(self._app):
                _EngineDebuggingSignalEvents(self._engine,
                                             self._app.import_name).register()

            self._connected_for = (uri, echo)

            return rv

    def get_options(self, sa_url, echo):
        options = {}

        options = self._sa.apply_pool_defaults(self._app, options)
        sa_url, options = self._sa.apply_driver_hacks(self._app, sa_url, options)

        if echo:
            options['echo'] = echo

        # Give the config options set by a developer explicitly priority
        # over decisions FSA makes.
        options.update(self._app.config['SQLALCHEMY_ENGINE_OPTIONS'])

        # Give options set in SQLAlchemy.__init__() ultimate priority
        options.update(self._sa._engine_options)

        return sa_url, options


def get_state(app):
    """Gets the state for the application"""
    assert 'sqlalchemy' in app.extensions, \
        'The sqlalchemy extension was not registered to the current ' \
        'application.  Please make sure to call init_app() first.'
    return app.extensions['sqlalchemy']


class _SQLAlchemyState(object):
    """Remembers configuration for the (db, app) tuple."""

    def __init__(self, db):
        self.db = db
        self.connectors = {}


class SQLAlchemy(object):
    """This class is used to control the SQLAlchemy integration to one
    or more Flask applications.  Depending on how you initialize the
    object it is usable right away or will attach as needed to a
    Flask application.

    There are two usage modes which work very similarly.  One is binding
    the instance to a very specific Flask application::

        app = Flask(__name__)
        db = SQLAlchemy(app)

    The second possibility is to create the object once and configure the
    application later to support it::

        db = SQLAlchemy()

        def create_app():
            app = Flask(__name__)
            db.init_app(app)
            return app

    The difference between the two is that in the first case methods like
    :meth:`create_all` and :meth:`drop_all` will work all the time but in
    the second case a :meth:`flask.Flask.app_context` has to exist.

    By default Flask-SQLAlchemy will apply some backend-specific settings
    to improve your experience with them.

    As of SQLAlchemy 0.6 SQLAlchemy
    will probe the library for native unicode support.  If it detects
    unicode it will let the library handle that, otherwise do that itself.
    Sometimes this detection can fail in which case you might want to set
    ``use_native_unicode`` (or the ``SQLALCHEMY_NATIVE_UNICODE`` configuration
    key) to ``False``.  Note that the configuration key overrides the
    value you pass to the constructor.  Direct support for ``use_native_unicode``
    and SQLALCHEMY_NATIVE_UNICODE are deprecated as of v2.4 and will be removed
    in v3.0.  ``engine_options`` and ``SQLALCHEMY_ENGINE_OPTIONS`` may be used
    instead.

    This class also provides access to all the SQLAlchemy functions and classes
    from the :mod:`sqlalchemy` and :mod:`sqlalchemy.orm` modules.  So you can
    declare models like this::

        class User(db.Model):
            username = db.Column(db.String(80), unique=True)
            pw_hash = db.Column(db.String(80))

    You can still use :mod:`sqlalchemy` and :mod:`sqlalchemy.orm` directly, but
    note that Flask-SQLAlchemy customizations are available only through an
    instance of this :class:`SQLAlchemy` class.  Query classes default to
    :class:`BaseQuery` for `db.Query`, `db.Model.query_class`, and the default
    query_class for `db.relationship` and `db.backref`.  If you use these
    interfaces through :mod:`sqlalchemy` and :mod:`sqlalchemy.orm` directly,
    the default query class will be that of :mod:`sqlalchemy`.

    .. admonition:: Check types carefully

       Don't perform type or `isinstance` checks against `db.Table`, which
       emulates `Table` behavior but is not a class. `db.Table` exposes the
       `Table` interface, but is a function which allows omission of metadata.

    The ``session_options`` parameter, if provided, is a dict of parameters
    to be passed to the session constructor.  See :class:`~sqlalchemy.orm.session.Session`
    for the standard options.

    The ``engine_options`` parameter, if provided, is a dict of parameters
    to be passed to create engine.  See :func:`~sqlalchemy.create_engine`
    for the standard options.  The values given here will be merged with and
    override anything set in the ``'SQLALCHEMY_ENGINE_OPTIONS'`` config
    variable or othewise set by this library.

    .. versionadded:: 0.10
       The `session_options` parameter was added.

    .. versionadded:: 0.16
       `scopefunc` is now accepted on `session_options`. It allows specifying
        a custom function which will define the SQLAlchemy session's scoping.

    .. versionadded:: 2.1
       The `metadata` parameter was added. This allows for setting custom
       naming conventions among other, non-trivial things.

       The `query_class` parameter was added, to allow customisation
       of the query class, in place of the default of :class:`BaseQuery`.

       The `model_class` parameter was added, which allows a custom model
       class to be used in place of :class:`Model`.

    .. versionchanged:: 2.1
       Utilise the same query class across `session`, `Model.query` and `Query`.

    .. versionadded:: 2.4
       The `engine_options` parameter was added.

    .. versionchanged:: 2.4
       The `use_native_unicode` parameter was deprecated.

    .. versionchanged:: 2.4.3
        ``COMMIT_ON_TEARDOWN`` is deprecated and will be removed in
        version 3.1. Call ``db.session.commit()`` directly instead.
    """

    #: Default query class used by :attr:`Model.query` and other queries.
    #: Customize this by passing ``query_class`` to :func:`SQLAlchemy`.
    #: Defaults to :class:`BaseQuery`.
    Query = None

    def __init__(self, app=None, use_native_unicode=True, session_options=None,
                 metadata=None, query_class=BaseQuery, model_class=Model,
                 engine_options=None):

        self.use_native_unicode = use_native_unicode
        self.Query = query_class
        self.session = self.create_scoped_session(session_options)
        self.Model = self.make_declarative_base(model_class, metadata)
        self._engine_lock = Lock()
        self.app = app
        self._engine_options = engine_options or {}
        _include_sqlalchemy(self, query_class)

        if app is not None:
            self.init_app(app)

    @property
    def metadata(self):
        """The metadata associated with ``db.Model``."""

        return self.Model.metadata

    def create_scoped_session(self, options=None):
        """Create a :class:`~sqlalchemy.orm.scoping.scoped_session`
        on the factory from :meth:`create_session`.

        An extra key ``'scopefunc'`` can be set on the ``options`` dict to
        specify a custom scope function.  If it's not provided, Flask's app
        context stack identity is used. This will ensure that sessions are
        created and removed with the request/response cycle, and should be fine
        in most cases.

        :param options: dict of keyword arguments passed to session class  in
            ``create_session``
        """

        if options is None:
            options = {}

        scopefunc = options.pop('scopefunc', _ident_func)
        options.setdefault('query_cls', self.Query)
        return orm.scoped_session(
            self.create_session(options), scopefunc=scopefunc
        )

    def create_session(self, options):
        """Create the session factory used by :meth:`create_scoped_session`.

        The factory **must** return an object that SQLAlchemy recognizes as a session,
        or registering session events may raise an exception.

        Valid factories include a :class:`~sqlalchemy.orm.session.Session`
        class or a :class:`~sqlalchemy.orm.session.sessionmaker`.

        The default implementation creates a ``sessionmaker`` for :class:`SignallingSession`.

        :param options: dict of keyword arguments passed to session class
        """

        return orm.sessionmaker(class_=SignallingSession, db=self, **options)

    def make_declarative_base(self, model, metadata=None):
        """Creates the declarative base that all models will inherit from.

        :param model: base model class (or a tuple of base classes) to pass
            to :func:`~sqlalchemy.ext.declarative.declarative_base`. Or a class
            returned from ``declarative_base``, in which case a new base class
            is not created.
        :param metadata: :class:`~sqlalchemy.MetaData` instance to use, or
            none to use SQLAlchemy's default.

        .. versionchanged 2.3.0::
            ``model`` can be an existing declarative base in order to support
            complex customization such as changing the metaclass.
        """
        if not isinstance(model, DeclarativeMeta):
            model = declarative_base(
                cls=model,
                name='Model',
                metadata=metadata,
                metaclass=DefaultMeta
            )

        # if user passed in a declarative base and a metaclass for some reason,
        # make sure the base uses the metaclass
        if metadata is not None and model.metadata is not metadata:
            model.metadata = metadata

        if not getattr(model, 'query_class', None):
            model.query_class = self.Query

        model.query = _QueryProperty(self)
        return model

    def init_app(self, app):
        """This callback can be used to initialize an application for the
        use with this database setup.  Never use a database in the context
        of an application not initialized that way or connections will
        leak.
        """
        if (
            'SQLALCHEMY_DATABASE_URI' not in app.config and
            'SQLALCHEMY_BINDS' not in app.config
        ):
            warnings.warn(
                'Neither SQLALCHEMY_DATABASE_URI nor SQLALCHEMY_BINDS is set. '
                'Defaulting SQLALCHEMY_DATABASE_URI to "sqlite:///:memory:".'
            )

        app.config.setdefault('SQLALCHEMY_DATABASE_URI', 'sqlite:///:memory:')
        app.config.setdefault('SQLALCHEMY_BINDS', None)
        app.config.setdefault('SQLALCHEMY_NATIVE_UNICODE', None)
        app.config.setdefault('SQLALCHEMY_ECHO', False)
        app.config.setdefault('SQLALCHEMY_RECORD_QUERIES', None)
        app.config.setdefault('SQLALCHEMY_POOL_SIZE', None)
        app.config.setdefault('SQLALCHEMY_POOL_TIMEOUT', None)
        app.config.setdefault('SQLALCHEMY_POOL_RECYCLE', None)
        app.config.setdefault('SQLALCHEMY_MAX_OVERFLOW', None)
        app.config.setdefault('SQLALCHEMY_COMMIT_ON_TEARDOWN', False)
        track_modifications = app.config.setdefault(
            'SQLALCHEMY_TRACK_MODIFICATIONS', None
        )
        app.config.setdefault('SQLALCHEMY_ENGINE_OPTIONS', {})

        if track_modifications is None:
            warnings.warn(FSADeprecationWarning(
                'SQLALCHEMY_TRACK_MODIFICATIONS adds significant overhead and '
                'will be disabled by default in the future.  Set it to True '
                'or False to suppress this warning.'
            ))

        # Deprecation warnings for config keys that should be replaced by SQLALCHEMY_ENGINE_OPTIONS.
        utils.engine_config_warning(app.config, '3.0', 'SQLALCHEMY_POOL_SIZE', 'pool_size')
        utils.engine_config_warning(app.config, '3.0', 'SQLALCHEMY_POOL_TIMEOUT', 'pool_timeout')
        utils.engine_config_warning(app.config, '3.0', 'SQLALCHEMY_POOL_RECYCLE', 'pool_recycle')
        utils.engine_config_warning(app.config, '3.0', 'SQLALCHEMY_MAX_OVERFLOW', 'max_overflow')

        app.extensions['sqlalchemy'] = _SQLAlchemyState(self)

        @app.teardown_appcontext
        def shutdown_session(response_or_exc):
            if app.config['SQLALCHEMY_COMMIT_ON_TEARDOWN']:
                warnings.warn(
                    "'COMMIT_ON_TEARDOWN' is deprecated and will be"
                    " removed in version 3.1. Call"
                    " 'db.session.commit()'` directly instead.",
                    DeprecationWarning,
                )

                if response_or_exc is None:
                    self.session.commit()

            self.session.remove()
            return response_or_exc

    def apply_pool_defaults(self, app, options):
        """
        .. versionchanged:: 2.5
            Returns the ``options`` dict, for consistency with
            :meth:`apply_driver_hacks`.
        """
        def _setdefault(optionkey, configkey):
            value = app.config[configkey]
            if value is not None:
                options[optionkey] = value
        _setdefault('pool_size', 'SQLALCHEMY_POOL_SIZE')
        _setdefault('pool_timeout', 'SQLALCHEMY_POOL_TIMEOUT')
        _setdefault('pool_recycle', 'SQLALCHEMY_POOL_RECYCLE')
        _setdefault('max_overflow', 'SQLALCHEMY_MAX_OVERFLOW')
        return options

    def apply_driver_hacks(self, app, sa_url, options):
        """This method is called before engine creation and used to inject
        driver specific hacks into the options.  The `options` parameter is
        a dictionary of keyword arguments that will then be used to call
        the :func:`sqlalchemy.create_engine` function.

        The default implementation provides some saner defaults for things
        like pool sizes for MySQL and sqlite.  Also it injects the setting of
        `SQLALCHEMY_NATIVE_UNICODE`.

        .. versionchanged:: 2.5
            Returns ``(sa_url, options)``. SQLAlchemy 1.4 made the URL
            immutable, so any changes to it must now be passed back up
            to the original caller.
        """
        if sa_url.drivername.startswith('mysql'):
            sa_url = _sa_url_query_setdefault(sa_url, charset="utf8")

            if sa_url.drivername != 'mysql+gaerdbms':
                options.setdefault('pool_size', 10)
                options.setdefault('pool_recycle', 7200)
        elif sa_url.drivername == 'sqlite':
            pool_size = options.get('pool_size')
            detected_in_memory = False
            if sa_url.database in (None, '', ':memory:'):
                detected_in_memory = True
                from sqlalchemy.pool import StaticPool
                options['poolclass'] = StaticPool
                if 'connect_args' not in options:
                    options['connect_args'] = {}
                options['connect_args']['check_same_thread'] = False

                # we go to memory and the pool size was explicitly set
                # to 0 which is fail.  Let the user know that
                if pool_size == 0:
                    raise RuntimeError('SQLite in memory database with an '
                                       'empty queue not possible due to data '
                                       'loss.')
            # if pool size is None or explicitly set to 0 we assume the
            # user did not want a queue for this sqlite connection and
            # hook in the null pool.
            elif not pool_size:
                from sqlalchemy.pool import NullPool
                options['poolclass'] = NullPool

            # if it's not an in memory database we make the path absolute.
            if not detected_in_memory:
                sa_url = _sa_url_set(
                    sa_url, database=os.path.join(app.root_path, sa_url.database)
                )

        unu = app.config['SQLALCHEMY_NATIVE_UNICODE']
        if unu is None:
            unu = self.use_native_unicode
        if not unu:
            options['use_native_unicode'] = False

        if app.config['SQLALCHEMY_NATIVE_UNICODE'] is not None:
            warnings.warn(
                "The 'SQLALCHEMY_NATIVE_UNICODE' config option is deprecated and will be removed in"
                " v3.0.  Use 'SQLALCHEMY_ENGINE_OPTIONS' instead.",
                DeprecationWarning
            )
        if not self.use_native_unicode:
            warnings.warn(
                "'use_native_unicode' is deprecated and will be removed in v3.0."
                "  Use the 'engine_options' parameter instead.",
                DeprecationWarning
            )

        return sa_url, options

    @property
    def engine(self):
        """Gives access to the engine.  If the database configuration is bound
        to a specific application (initialized with an application) this will
        always return a database connection.  If however the current application
        is used this might raise a :exc:`RuntimeError` if no application is
        active at the moment.
        """
        return self.get_engine()

    def make_connector(self, app=None, bind=None):
        """Creates the connector for a given state and bind."""
        return _EngineConnector(self, self.get_app(app), bind)

    def get_engine(self, app=None, bind=None):
        """Returns a specific engine."""

        app = self.get_app(app)
        state = get_state(app)

        with self._engine_lock:
            connector = state.connectors.get(bind)

            if connector is None:
                connector = self.make_connector(app, bind)
                state.connectors[bind] = connector

            return connector.get_engine()

    def create_engine(self, sa_url, engine_opts):
        """
            Override this method to have final say over how the SQLAlchemy engine
            is created.

            In most cases, you will want to use ``'SQLALCHEMY_ENGINE_OPTIONS'``
            config variable or set ``engine_options`` for :func:`SQLAlchemy`.
        """
        return sqlalchemy.create_engine(sa_url, **engine_opts)

    def get_app(self, reference_app=None):
        """Helper method that implements the logic to look up an
        application."""

        if reference_app is not None:
            return reference_app

        if current_app:
            return current_app._get_current_object()

        if self.app is not None:
            return self.app

        raise RuntimeError(
            'No application found. Either work inside a view function or push'
            ' an application context. See'
            ' http://flask-sqlalchemy.pocoo.org/contexts/.'
        )

    def get_tables_for_bind(self, bind=None):
        """Returns a list of all tables relevant for a bind."""
        result = []
        for table in itervalues(self.Model.metadata.tables):
            if table.info.get('bind_key') == bind:
                result.append(table)
        return result

    def get_binds(self, app=None):
        """Returns a dictionary with a table->engine mapping.

        This is suitable for use of sessionmaker(binds=db.get_binds(app)).
        """
        app = self.get_app(app)
        binds = [None] + list(app.config.get('SQLALCHEMY_BINDS') or ())
        retval = {}
        for bind in binds:
            engine = self.get_engine(app, bind)
            tables = self.get_tables_for_bind(bind)
            retval.update(dict((table, engine) for table in tables))
        return retval

    def _execute_for_all_tables(self, app, bind, operation, skip_tables=False):
        app = self.get_app(app)

        if bind == '__all__':
            binds = [None] + list(app.config.get('SQLALCHEMY_BINDS') or ())
        elif isinstance(bind, string_types) or bind is None:
            binds = [bind]
        else:
            binds = bind

        for bind in binds:
            extra = {}
            if not skip_tables:
                tables = self.get_tables_for_bind(bind)
                extra['tables'] = tables
            op = getattr(self.Model.metadata, operation)
            op(bind=self.get_engine(app, bind), **extra)

    def create_all(self, bind='__all__', app=None):
        """Creates all tables.

        .. versionchanged:: 0.12
           Parameters were added
        """
        self._execute_for_all_tables(app, bind, 'create_all')

    def drop_all(self, bind='__all__', app=None):
        """Drops all tables.

        .. versionchanged:: 0.12
           Parameters were added
        """
        self._execute_for_all_tables(app, bind, 'drop_all')

    def reflect(self, bind='__all__', app=None):
        """Reflects tables from the database.

        .. versionchanged:: 0.12
           Parameters were added
        """
        self._execute_for_all_tables(app, bind, 'reflect', skip_tables=True)

    def __repr__(self):
        return '<%s engine=%r>' % (
            self.__class__.__name__,
            self.engine.url if self.app or current_app else None
        )


class _BoundDeclarativeMeta(DefaultMeta):
    def __init__(cls, name, bases, d):
        warnings.warn(FSADeprecationWarning(
            '"_BoundDeclarativeMeta" has been renamed to "DefaultMeta". The'
            ' old name will be removed in 3.0.'
        ), stacklevel=3)
        super(_BoundDeclarativeMeta, cls).__init__(name, bases, d)


class FSADeprecationWarning(DeprecationWarning):
    pass


warnings.simplefilter('always', FSADeprecationWarning)




          

      

      

    

  

    
      
          
            
  All modules for which code is available

	aniso8601.exceptions

	blinker.base

	coaster.app

	coaster.assets

	coaster.auth

	coaster.logger

	coaster.nlp

	coaster.sqlalchemy.annotations

	coaster.sqlalchemy.columns

	coaster.sqlalchemy.comparators

	coaster.sqlalchemy.functions

	coaster.sqlalchemy.immutable_annotation

	coaster.sqlalchemy.mixins

	coaster.sqlalchemy.registry

	coaster.sqlalchemy.roles

	coaster.sqlalchemy.statemanager

	coaster.utils.classes

	coaster.utils.datetime

	coaster.utils.markdown

	coaster.utils.misc

	coaster.utils.text

	coaster.utils.tsquery

	coaster.views.classview

	coaster.views.decorators

	coaster.views.misc

	flask.app

	flask.config

	flask.ctx

	flask.json

	flask.sessions

	flask.templating

	flask.wrappers

	flask_sqlalchemy

	furl.furl

	semantic_version.base

	sqlalchemy.orm.attributes

	sqlalchemy.sql.sqltypes

	sqlalchemy_utils.types.uuid

	typing

	uuid

	werkzeug.datastructures

	werkzeug.local

	werkzeug.routing




          

      

      

    

  

    
      
          
            
  Source code for typing

"""
The typing module: Support for gradual typing as defined by PEP 484.

At large scale, the structure of the module is following:
* Imports and exports, all public names should be explicitly added to __all__.
* Internal helper functions: these should never be used in code outside this module.
* _SpecialForm and its instances (special forms): Any, NoReturn, ClassVar, Union, Optional
* Two classes whose instances can be type arguments in addition to types: ForwardRef and TypeVar
* The core of internal generics API: _GenericAlias and _VariadicGenericAlias, the latter is
  currently only used by Tuple and Callable. All subscripted types like X[int], Union[int, str],
  etc., are instances of either of these classes.
* The public counterpart of the generics API consists of two classes: Generic and Protocol
  (the latter is currently private, but will be made public after PEP 544 acceptance).
* Public helper functions: get_type_hints, overload, cast, no_type_check,
  no_type_check_decorator.
* Generic aliases for collections.abc ABCs and few additional protocols.
* Special types: NewType, NamedTuple, TypedDict (may be added soon).
* Wrapper submodules for re and io related types.
"""

import abc
from abc import abstractmethod, abstractproperty
import collections
import collections.abc
import contextlib
import functools
import operator
import re as stdlib_re  # Avoid confusion with the re we export.
import sys
import types
from types import WrapperDescriptorType, MethodWrapperType, MethodDescriptorType

# Please keep __all__ alphabetized within each category.
__all__ = [
    # Super-special typing primitives.
    'Any',
    'Callable',
    'ClassVar',
    'ForwardRef',
    'Generic',
    'Optional',
    'Tuple',
    'Type',
    'TypeVar',
    'Union',

    # ABCs (from collections.abc).
    'AbstractSet',  # collections.abc.Set.
    'ByteString',
    'Container',
    'ContextManager',
    'Hashable',
    'ItemsView',
    'Iterable',
    'Iterator',
    'KeysView',
    'Mapping',
    'MappingView',
    'MutableMapping',
    'MutableSequence',
    'MutableSet',
    'Sequence',
    'Sized',
    'ValuesView',
    'Awaitable',
    'AsyncIterator',
    'AsyncIterable',
    'Coroutine',
    'Collection',
    'AsyncGenerator',
    'AsyncContextManager',

    # Structural checks, a.k.a. protocols.
    'Reversible',
    'SupportsAbs',
    'SupportsBytes',
    'SupportsComplex',
    'SupportsFloat',
    'SupportsInt',
    'SupportsRound',

    # Concrete collection types.
    'ChainMap',
    'Counter',
    'Deque',
    'Dict',
    'DefaultDict',
    'List',
    'OrderedDict',
    'Set',
    'FrozenSet',
    'NamedTuple',  # Not really a type.
    'Generator',

    # One-off things.
    'AnyStr',
    'cast',
    'get_type_hints',
    'NewType',
    'no_type_check',
    'no_type_check_decorator',
    'NoReturn',
    'overload',
    'Text',
    'TYPE_CHECKING',
]

# The pseudo-submodules 're' and 'io' are part of the public
# namespace, but excluded from __all__ because they might stomp on
# legitimate imports of those modules.


def _type_check(arg, msg, is_argument=True):
    """Check that the argument is a type, and return it (internal helper).

    As a special case, accept None and return type(None) instead. Also wrap strings
    into ForwardRef instances. Consider several corner cases, for example plain
    special forms like Union are not valid, while Union[int, str] is OK, etc.
    The msg argument is a human-readable error message, e.g::

        "Union[arg, ...]: arg should be a type."

    We append the repr() of the actual value (truncated to 100 chars).
    """
    invalid_generic_forms = (Generic, _Protocol)
    if is_argument:
        invalid_generic_forms = invalid_generic_forms + (ClassVar, )

    if arg is None:
        return type(None)
    if isinstance(arg, str):
        return ForwardRef(arg)
    if (isinstance(arg, _GenericAlias) and
            arg.__origin__ in invalid_generic_forms):
        raise TypeError(f"{arg} is not valid as type argument")
    if (isinstance(arg, _SpecialForm) and arg not in (Any, NoReturn) or
            arg in (Generic, _Protocol)):
        raise TypeError(f"Plain {arg} is not valid as type argument")
    if isinstance(arg, (type, TypeVar, ForwardRef)):
        return arg
    if not callable(arg):
        raise TypeError(f"{msg} Got {arg!r:.100}.")
    return arg


def _type_repr(obj):
    """Return the repr() of an object, special-casing types (internal helper).

    If obj is a type, we return a shorter version than the default
    type.__repr__, based on the module and qualified name, which is
    typically enough to uniquely identify a type.  For everything
    else, we fall back on repr(obj).
    """
    if isinstance(obj, type):
        if obj.__module__ == 'builtins':
            return obj.__qualname__
        return f'{obj.__module__}.{obj.__qualname__}'
    if obj is ...:
        return('...')
    if isinstance(obj, types.FunctionType):
        return obj.__name__
    return repr(obj)


def _collect_type_vars(types):
    """Collect all type variable contained in types in order of
    first appearance (lexicographic order). For example::

        _collect_type_vars((T, List[S, T])) == (T, S)
    """
    tvars = []
    for t in types:
        if isinstance(t, TypeVar) and t not in tvars:
            tvars.append(t)
        if isinstance(t, _GenericAlias) and not t._special:
            tvars.extend([t for t in t.__parameters__ if t not in tvars])
    return tuple(tvars)


def _subs_tvars(tp, tvars, subs):
    """Substitute type variables 'tvars' with substitutions 'subs'.
    These two must have the same length.
    """
    if not isinstance(tp, _GenericAlias):
        return tp
    new_args = list(tp.__args__)
    for a, arg in enumerate(tp.__args__):
        if isinstance(arg, TypeVar):
            for i, tvar in enumerate(tvars):
                if arg == tvar:
                    new_args[a] = subs[i]
        else:
            new_args[a] = _subs_tvars(arg, tvars, subs)
    if tp.__origin__ is Union:
        return Union[tuple(new_args)]
    return tp.copy_with(tuple(new_args))


def _check_generic(cls, parameters):
    """Check correct count for parameters of a generic cls (internal helper).
    This gives a nice error message in case of count mismatch.
    """
    if not cls.__parameters__:
        raise TypeError(f"{cls} is not a generic class")
    alen = len(parameters)
    elen = len(cls.__parameters__)
    if alen != elen:
        raise TypeError(f"Too {'many' if alen > elen else 'few'} parameters for {cls};"
                        f" actual {alen}, expected {elen}")


def _remove_dups_flatten(parameters):
    """An internal helper for Union creation and substitution: flatten Unions
    among parameters, then remove duplicates.
    """
    # Flatten out Union[Union[...], ...].
    params = []
    for p in parameters:
        if isinstance(p, _GenericAlias) and p.__origin__ is Union:
            params.extend(p.__args__)
        elif isinstance(p, tuple) and len(p) > 0 and p[0] is Union:
            params.extend(p[1:])
        else:
            params.append(p)
    # Weed out strict duplicates, preserving the first of each occurrence.
    all_params = set(params)
    if len(all_params) < len(params):
        new_params = []
        for t in params:
            if t in all_params:
                new_params.append(t)
                all_params.remove(t)
        params = new_params
        assert not all_params, all_params
    return tuple(params)


_cleanups = []


def _tp_cache(func):
    """Internal wrapper caching __getitem__ of generic types with a fallback to
    original function for non-hashable arguments.
    """
    cached = functools.lru_cache()(func)
    _cleanups.append(cached.cache_clear)

    @functools.wraps(func)
    def inner(*args, **kwds):
        try:
            return cached(*args, **kwds)
        except TypeError:
            pass  # All real errors (not unhashable args) are raised below.
        return func(*args, **kwds)
    return inner


def _eval_type(t, globalns, localns):
    """Evaluate all forward reverences in the given type t.
    For use of globalns and localns see the docstring for get_type_hints().
    """
    if isinstance(t, ForwardRef):
        return t._evaluate(globalns, localns)
    if isinstance(t, _GenericAlias):
        ev_args = tuple(_eval_type(a, globalns, localns) for a in t.__args__)
        if ev_args == t.__args__:
            return t
        res = t.copy_with(ev_args)
        res._special = t._special
        return res
    return t


class _Final:
    """Mixin to prohibit subclassing"""

    __slots__ = ('__weakref__',)

    def __init_subclass__(self, *args, **kwds):
        if '_root' not in kwds:
            raise TypeError("Cannot subclass special typing classes")

class _Immutable:
    """Mixin to indicate that object should not be copied."""

    def __copy__(self):
        return self

    def __deepcopy__(self, memo):
        return self


class _SpecialForm(_Final, _Immutable, _root=True):
    """Internal indicator of special typing constructs.
    See _doc instance attribute for specific docs.
    """

    __slots__ = ('_name', '_doc')

    def __new__(cls, *args, **kwds):
        """Constructor.

        This only exists to give a better error message in case
        someone tries to subclass a special typing object (not a good idea).
        """
        if (len(args) == 3 and
                isinstance(args[0], str) and
                isinstance(args[1], tuple)):
            # Close enough.
            raise TypeError(f"Cannot subclass {cls!r}")
        return super().__new__(cls)

    def __init__(self, name, doc):
        self._name = name
        self._doc = doc

    def __eq__(self, other):
        if not isinstance(other, _SpecialForm):
            return NotImplemented
        return self._name == other._name

    def __hash__(self):
        return hash((self._name,))

    def __repr__(self):
        return 'typing.' + self._name

    def __reduce__(self):
        return self._name

    def __call__(self, *args, **kwds):
        raise TypeError(f"Cannot instantiate {self!r}")

    def __instancecheck__(self, obj):
        raise TypeError(f"{self} cannot be used with isinstance()")

    def __subclasscheck__(self, cls):
        raise TypeError(f"{self} cannot be used with issubclass()")

    @_tp_cache
    def __getitem__(self, parameters):
        if self._name == 'ClassVar':
            item = _type_check(parameters, 'ClassVar accepts only single type.')
            return _GenericAlias(self, (item,))
        if self._name == 'Union':
            if parameters == ():
                raise TypeError("Cannot take a Union of no types.")
            if not isinstance(parameters, tuple):
                parameters = (parameters,)
            msg = "Union[arg, ...]: each arg must be a type."
            parameters = tuple(_type_check(p, msg) for p in parameters)
            parameters = _remove_dups_flatten(parameters)
            if len(parameters) == 1:
                return parameters[0]
            return _GenericAlias(self, parameters)
        if self._name == 'Optional':
            arg = _type_check(parameters, "Optional[t] requires a single type.")
            return Union[arg, type(None)]
        raise TypeError(f"{self} is not subscriptable")


Any = _SpecialForm('Any', doc=
    """Special type indicating an unconstrained type.

    - Any is compatible with every type.
    - Any assumed to have all methods.
    - All values assumed to be instances of Any.

    Note that all the above statements are true from the point of view of
    static type checkers. At runtime, Any should not be used with instance
    or class checks.
    """)

NoReturn = _SpecialForm('NoReturn', doc=
    """Special type indicating functions that never return.
    Example::

      from typing import NoReturn

      def stop() -> NoReturn:
          raise Exception('no way')

    This type is invalid in other positions, e.g., ``List[NoReturn]``
    will fail in static type checkers.
    """)

ClassVar = _SpecialForm('ClassVar', doc=
    """Special type construct to mark class variables.

    An annotation wrapped in ClassVar indicates that a given
    attribute is intended to be used as a class variable and
    should not be set on instances of that class. Usage::

      class Starship:
          stats: ClassVar[Dict[str, int]] = {} # class variable
          damage: int = 10                     # instance variable

    ClassVar accepts only types and cannot be further subscribed.

    Note that ClassVar is not a class itself, and should not
    be used with isinstance() or issubclass().
    """)

Union = _SpecialForm('Union', doc=
    """Union type; Union[X, Y] means either X or Y.

    To define a union, use e.g. Union[int, str].  Details:
    - The arguments must be types and there must be at least one.
    - None as an argument is a special case and is replaced by
      type(None).
    - Unions of unions are flattened, e.g.::

        Union[Union[int, str], float] == Union[int, str, float]

    - Unions of a single argument vanish, e.g.::

        Union[int] == int  # The constructor actually returns int

    - Redundant arguments are skipped, e.g.::

        Union[int, str, int] == Union[int, str]

    - When comparing unions, the argument order is ignored, e.g.::

        Union[int, str] == Union[str, int]

    - You cannot subclass or instantiate a union.
    - You can use Optional[X] as a shorthand for Union[X, None].
    """)

Optional = _SpecialForm('Optional', doc=
    """Optional type.

    Optional[X] is equivalent to Union[X, None].
    """)


class ForwardRef(_Final, _root=True):
    """Internal wrapper to hold a forward reference."""

    __slots__ = ('__forward_arg__', '__forward_code__',
                 '__forward_evaluated__', '__forward_value__',
                 '__forward_is_argument__')

    def __init__(self, arg, is_argument=True):
        if not isinstance(arg, str):
            raise TypeError(f"Forward reference must be a string -- got {arg!r}")
        try:
            code = compile(arg, '<string>', 'eval')
        except SyntaxError:
            raise SyntaxError(f"Forward reference must be an expression -- got {arg!r}")
        self.__forward_arg__ = arg
        self.__forward_code__ = code
        self.__forward_evaluated__ = False
        self.__forward_value__ = None
        self.__forward_is_argument__ = is_argument

    def _evaluate(self, globalns, localns):
        if not self.__forward_evaluated__ or localns is not globalns:
            if globalns is None and localns is None:
                globalns = localns = {}
            elif globalns is None:
                globalns = localns
            elif localns is None:
                localns = globalns
            self.__forward_value__ = _type_check(
                eval(self.__forward_code__, globalns, localns),
                "Forward references must evaluate to types.",
                is_argument=self.__forward_is_argument__)
            self.__forward_evaluated__ = True
        return self.__forward_value__

    def __eq__(self, other):
        if not isinstance(other, ForwardRef):
            return NotImplemented
        if self.__forward_evaluated__ and other.__forward_evaluated__:
            return (self.__forward_arg__ == other.__forward_arg__ and
                    self.__forward_value__ == other.__forward_value__)
        return self.__forward_arg__ == other.__forward_arg__

    def __hash__(self):
        return hash(self.__forward_arg__)

    def __repr__(self):
        return f'ForwardRef({self.__forward_arg__!r})'


class TypeVar(_Final, _Immutable, _root=True):
    """Type variable.

    Usage::

      T = TypeVar('T')  # Can be anything
      A = TypeVar('A', str, bytes)  # Must be str or bytes

    Type variables exist primarily for the benefit of static type
    checkers.  They serve as the parameters for generic types as well
    as for generic function definitions.  See class Generic for more
    information on generic types.  Generic functions work as follows:

      def repeat(x: T, n: int) -> List[T]:
          '''Return a list containing n references to x.'''
          return [x]*n

      def longest(x: A, y: A) -> A:
          '''Return the longest of two strings.'''
          return x if len(x) >= len(y) else y

    The latter example's signature is essentially the overloading
    of (str, str) -> str and (bytes, bytes) -> bytes.  Also note
    that if the arguments are instances of some subclass of str,
    the return type is still plain str.

    At runtime, isinstance(x, T) and issubclass(C, T) will raise TypeError.

    Type variables defined with covariant=True or contravariant=True
    can be used to declare covariant or contravariant generic types.
    See PEP 484 for more details. By default generic types are invariant
    in all type variables.

    Type variables can be introspected. e.g.:

      T.__name__ == 'T'
      T.__constraints__ == ()
      T.__covariant__ == False
      T.__contravariant__ = False
      A.__constraints__ == (str, bytes)

    Note that only type variables defined in global scope can be pickled.
    """

    __slots__ = ('__name__', '__bound__', '__constraints__',
                 '__covariant__', '__contravariant__')

    def __init__(self, name, *constraints, bound=None,
                 covariant=False, contravariant=False):
        self.__name__ = name
        if covariant and contravariant:
            raise ValueError("Bivariant types are not supported.")
        self.__covariant__ = bool(covariant)
        self.__contravariant__ = bool(contravariant)
        if constraints and bound is not None:
            raise TypeError("Constraints cannot be combined with bound=...")
        if constraints and len(constraints) == 1:
            raise TypeError("A single constraint is not allowed")
        msg = "TypeVar(name, constraint, ...): constraints must be types."
        self.__constraints__ = tuple(_type_check(t, msg) for t in constraints)
        if bound:
            self.__bound__ = _type_check(bound, "Bound must be a type.")
        else:
            self.__bound__ = None
        try:
            def_mod = sys._getframe(1).f_globals.get('__name__', '__main__')  # for pickling
        except (AttributeError, ValueError):
            def_mod = None
        if def_mod != 'typing':
            self.__module__ = def_mod

    def __repr__(self):
        if self.__covariant__:
            prefix = '+'
        elif self.__contravariant__:
            prefix = '-'
        else:
            prefix = '~'
        return prefix + self.__name__

    def __reduce__(self):
        return self.__name__


# Special typing constructs Union, Optional, Generic, Callable and Tuple
# use three special attributes for internal bookkeeping of generic types:
# * __parameters__ is a tuple of unique free type parameters of a generic
#   type, for example, Dict[T, T].__parameters__ == (T,);
# * __origin__ keeps a reference to a type that was subscripted,
#   e.g., Union[T, int].__origin__ == Union, or the non-generic version of
#   the type.
# * __args__ is a tuple of all arguments used in subscripting,
#   e.g., Dict[T, int].__args__ == (T, int).


# Mapping from non-generic type names that have a generic alias in typing
# but with a different name.
_normalize_alias = {'list': 'List',
                    'tuple': 'Tuple',
                    'dict': 'Dict',
                    'set': 'Set',
                    'frozenset': 'FrozenSet',
                    'deque': 'Deque',
                    'defaultdict': 'DefaultDict',
                    'type': 'Type',
                    'Set': 'AbstractSet'}

def _is_dunder(attr):
    return attr.startswith('__') and attr.endswith('__')


class _GenericAlias(_Final, _root=True):
    """The central part of internal API.

    This represents a generic version of type 'origin' with type arguments 'params'.
    There are two kind of these aliases: user defined and special. The special ones
    are wrappers around builtin collections and ABCs in collections.abc. These must
    have 'name' always set. If 'inst' is False, then the alias can't be instantiated,
    this is used by e.g. typing.List and typing.Dict.
    """
    def __init__(self, origin, params, *, inst=True, special=False, name=None):
        self._inst = inst
        self._special = special
        if special and name is None:
            orig_name = origin.__name__
            name = _normalize_alias.get(orig_name, orig_name)
        self._name = name
        if not isinstance(params, tuple):
            params = (params,)
        self.__origin__ = origin
        self.__args__ = tuple(... if a is _TypingEllipsis else
                              () if a is _TypingEmpty else
                              a for a in params)
        self.__parameters__ = _collect_type_vars(params)
        self.__slots__ = None  # This is not documented.
        if not name:
            self.__module__ = origin.__module__

    @_tp_cache
    def __getitem__(self, params):
        if self.__origin__ in (Generic, _Protocol):
            # Can't subscript Generic[...] or _Protocol[...].
            raise TypeError(f"Cannot subscript already-subscripted {self}")
        if not isinstance(params, tuple):
            params = (params,)
        msg = "Parameters to generic types must be types."
        params = tuple(_type_check(p, msg) for p in params)
        _check_generic(self, params)
        return _subs_tvars(self, self.__parameters__, params)

    def copy_with(self, params):
        # We don't copy self._special.
        return _GenericAlias(self.__origin__, params, name=self._name, inst=self._inst)

    def __repr__(self):
        if (self._name != 'Callable' or
                len(self.__args__) == 2 and self.__args__[0] is Ellipsis):
            if self._name:
                name = 'typing.' + self._name
            else:
                name = _type_repr(self.__origin__)
            if not self._special:
                args = f'[{", ".join([_type_repr(a) for a in self.__args__])}]'
            else:
                args = ''
            return (f'{name}{args}')
        if self._special:
            return 'typing.Callable'
        return (f'typing.Callable'
                f'[[{", ".join([_type_repr(a) for a in self.__args__[:-1]])}], '
                f'{_type_repr(self.__args__[-1])}]')

    def __eq__(self, other):
        if not isinstance(other, _GenericAlias):
            return NotImplemented
        if self.__origin__ != other.__origin__:
            return False
        if self.__origin__ is Union and other.__origin__ is Union:
            return frozenset(self.__args__) == frozenset(other.__args__)
        return self.__args__ == other.__args__

    def __hash__(self):
        if self.__origin__ is Union:
            return hash((Union, frozenset(self.__args__)))
        return hash((self.__origin__, self.__args__))

    def __call__(self, *args, **kwargs):
        if not self._inst:
            raise TypeError(f"Type {self._name} cannot be instantiated; "
                            f"use {self._name.lower()}() instead")
        result = self.__origin__(*args, **kwargs)
        try:
            result.__orig_class__ = self
        except AttributeError:
            pass
        return result

    def __mro_entries__(self, bases):
        if self._name:  # generic version of an ABC or built-in class
            res = []
            if self.__origin__ not in bases:
                res.append(self.__origin__)
            i = bases.index(self)
            if not any(isinstance(b, _GenericAlias) or issubclass(b, Generic)
                       for b in bases[i+1:]):
                res.append(Generic)
            return tuple(res)
        if self.__origin__ is Generic:
            i = bases.index(self)
            for b in bases[i+1:]:
                if isinstance(b, _GenericAlias) and b is not self:
                    return ()
        return (self.__origin__,)

    def __getattr__(self, attr):
        # We are careful for copy and pickle.
        # Also for simplicity we just don't relay all dunder names
        if '__origin__' in self.__dict__ and not _is_dunder(attr):
            return getattr(self.__origin__, attr)
        raise AttributeError(attr)

    def __setattr__(self, attr, val):
        if _is_dunder(attr) or attr in ('_name', '_inst', '_special'):
            super().__setattr__(attr, val)
        else:
            setattr(self.__origin__, attr, val)

    def __instancecheck__(self, obj):
        return self.__subclasscheck__(type(obj))

    def __subclasscheck__(self, cls):
        if self._special:
            if not isinstance(cls, _GenericAlias):
                return issubclass(cls, self.__origin__)
            if cls._special:
                return issubclass(cls.__origin__, self.__origin__)
        raise TypeError("Subscripted generics cannot be used with"
                        " class and instance checks")

    def __reduce__(self):
        if self._special:
            return self._name

        if self._name:
            origin = globals()[self._name]
        else:
            origin = self.__origin__
        if (origin is Callable and
            not (len(self.__args__) == 2 and self.__args__[0] is Ellipsis)):
            args = list(self.__args__[:-1]), self.__args__[-1]
        else:
            args = tuple(self.__args__)
            if len(args) == 1 and not isinstance(args[0], tuple):
                args, = args
        return operator.getitem, (origin, args)


class _VariadicGenericAlias(_GenericAlias, _root=True):
    """Same as _GenericAlias above but for variadic aliases. Currently,
    this is used only by special internal aliases: Tuple and Callable.
    """
    def __getitem__(self, params):
        if self._name != 'Callable' or not self._special:
            return self.__getitem_inner__(params)
        if not isinstance(params, tuple) or len(params) != 2:
            raise TypeError("Callable must be used as "
                            "Callable[[arg, ...], result].")
        args, result = params
        if args is Ellipsis:
            params = (Ellipsis, result)
        else:
            if not isinstance(args, list):
                raise TypeError(f"Callable[args, result]: args must be a list."
                                f" Got {args}")
            params = (tuple(args), result)
        return self.__getitem_inner__(params)

    @_tp_cache
    def __getitem_inner__(self, params):
        if self.__origin__ is tuple and self._special:
            if params == ():
                return self.copy_with((_TypingEmpty,))
            if not isinstance(params, tuple):
                params = (params,)
            if len(params) == 2 and params[1] is ...:
                msg = "Tuple[t, ...]: t must be a type."
                p = _type_check(params[0], msg)
                return self.copy_with((p, _TypingEllipsis))
            msg = "Tuple[t0, t1, ...]: each t must be a type."
            params = tuple(_type_check(p, msg) for p in params)
            return self.copy_with(params)
        if self.__origin__ is collections.abc.Callable and self._special:
            args, result = params
            msg = "Callable[args, result]: result must be a type."
            result = _type_check(result, msg)
            if args is Ellipsis:
                return self.copy_with((_TypingEllipsis, result))
            msg = "Callable[[arg, ...], result]: each arg must be a type."
            args = tuple(_type_check(arg, msg) for arg in args)
            params = args + (result,)
            return self.copy_with(params)
        return super().__getitem__(params)


class Generic:
    """Abstract base class for generic types.

    A generic type is typically declared by inheriting from
    this class parameterized with one or more type variables.
    For example, a generic mapping type might be defined as::

      class Mapping(Generic[KT, VT]):
          def __getitem__(self, key: KT) -> VT:
              ...
          # Etc.

    This class can then be used as follows::

      def lookup_name(mapping: Mapping[KT, VT], key: KT, default: VT) -> VT:
          try:
              return mapping[key]
          except KeyError:
              return default
    """
    __slots__ = ()

    def __new__(cls, *args, **kwds):
        if cls is Generic:
            raise TypeError("Type Generic cannot be instantiated; "
                            "it can be used only as a base class")
        if super().__new__ is object.__new__ and cls.__init__ is not object.__init__:
            obj = super().__new__(cls)
        else:
            obj = super().__new__(cls, *args, **kwds)
        return obj

    @_tp_cache
    def __class_getitem__(cls, params):
        if not isinstance(params, tuple):
            params = (params,)
        if not params and cls is not Tuple:
            raise TypeError(
                f"Parameter list to {cls.__qualname__}[...] cannot be empty")
        msg = "Parameters to generic types must be types."
        params = tuple(_type_check(p, msg) for p in params)
        if cls is Generic:
            # Generic can only be subscripted with unique type variables.
            if not all(isinstance(p, TypeVar) for p in params):
                raise TypeError(
                    "Parameters to Generic[...] must all be type variables")
            if len(set(params)) != len(params):
                raise TypeError(
                    "Parameters to Generic[...] must all be unique")
        elif cls is _Protocol:
            # _Protocol is internal at the moment, just skip the check
            pass
        else:
            # Subscripting a regular Generic subclass.
            _check_generic(cls, params)
        return _GenericAlias(cls, params)

    def __init_subclass__(cls, *args, **kwargs):
        super().__init_subclass__(*args, **kwargs)
        tvars = []
        if '__orig_bases__' in cls.__dict__:
            error = Generic in cls.__orig_bases__
        else:
            error = Generic in cls.__bases__ and cls.__name__ != '_Protocol'
        if error:
            raise TypeError("Cannot inherit from plain Generic")
        if '__orig_bases__' in cls.__dict__:
            tvars = _collect_type_vars(cls.__orig_bases__)
            # Look for Generic[T1, ..., Tn].
            # If found, tvars must be a subset of it.
            # If not found, tvars is it.
            # Also check for and reject plain Generic,
            # and reject multiple Generic[...].
            gvars = None
            for base in cls.__orig_bases__:
                if (isinstance(base, _GenericAlias) and
                        base.__origin__ is Generic):
                    if gvars is not None:
                        raise TypeError(
                            "Cannot inherit from Generic[...] multiple types.")
                    gvars = base.__parameters__
            if gvars is None:
                gvars = tvars
            else:
                tvarset = set(tvars)
                gvarset = set(gvars)
                if not tvarset <= gvarset:
                    s_vars = ', '.join(str(t) for t in tvars if t not in gvarset)
                    s_args = ', '.join(str(g) for g in gvars)
                    raise TypeError(f"Some type variables ({s_vars}) are"
                                    f" not listed in Generic[{s_args}]")
                tvars = gvars
        cls.__parameters__ = tuple(tvars)


class _TypingEmpty:
    """Internal placeholder for () or []. Used by TupleMeta and CallableMeta
    to allow empty list/tuple in specific places, without allowing them
    to sneak in where prohibited.
    """


class _TypingEllipsis:
    """Internal placeholder for ... (ellipsis)."""


def cast(typ, val):
    """Cast a value to a type.

    This returns the value unchanged.  To the type checker this
    signals that the return value has the designated type, but at
    runtime we intentionally don't check anything (we want this
    to be as fast as possible).
    """
    return val


def _get_defaults(func):
    """Internal helper to extract the default arguments, by name."""
    try:
        code = func.__code__
    except AttributeError:
        # Some built-in functions don't have __code__, __defaults__, etc.
        return {}
    pos_count = code.co_argcount
    arg_names = code.co_varnames
    arg_names = arg_names[:pos_count]
    defaults = func.__defaults__ or ()
    kwdefaults = func.__kwdefaults__
    res = dict(kwdefaults) if kwdefaults else {}
    pos_offset = pos_count - len(defaults)
    for name, value in zip(arg_names[pos_offset:], defaults):
        assert name not in res
        res[name] = value
    return res


_allowed_types = (types.FunctionType, types.BuiltinFunctionType,
                  types.MethodType, types.ModuleType,
                  WrapperDescriptorType, MethodWrapperType, MethodDescriptorType)


def get_type_hints(obj, globalns=None, localns=None):
    """Return type hints for an object.

    This is often the same as obj.__annotations__, but it handles
    forward references encoded as string literals, and if necessary
    adds Optional[t] if a default value equal to None is set.

    The argument may be a module, class, method, or function. The annotations
    are returned as a dictionary. For classes, annotations include also
    inherited members.

    TypeError is raised if the argument is not of a type that can contain
    annotations, and an empty dictionary is returned if no annotations are
    present.

    BEWARE -- the behavior of globalns and localns is counterintuitive
    (unless you are familiar with how eval() and exec() work).  The
    search order is locals first, then globals.

    - If no dict arguments are passed, an attempt is made to use the
      globals from obj (or the respective module's globals for classes),
      and these are also used as the locals.  If the object does not appear
      to have globals, an empty dictionary is used.

    - If one dict argument is passed, it is used for both globals and
      locals.

    - If two dict arguments are passed, they specify globals and
      locals, respectively.
    """

    if getattr(obj, '__no_type_check__', None):
        return {}
    # Classes require a special treatment.
    if isinstance(obj, type):
        hints = {}
        for base in reversed(obj.__mro__):
            if globalns is None:
                base_globals = sys.modules[base.__module__].__dict__
            else:
                base_globals = globalns
            ann = base.__dict__.get('__annotations__', {})
            for name, value in ann.items():
                if value is None:
                    value = type(None)
                if isinstance(value, str):
                    value = ForwardRef(value, is_argument=False)
                value = _eval_type(value, base_globals, localns)
                hints[name] = value
        return hints

    if globalns is None:
        if isinstance(obj, types.ModuleType):
            globalns = obj.__dict__
        else:
            nsobj = obj
            # Find globalns for the unwrapped object.
            while hasattr(nsobj, '__wrapped__'):
                nsobj = nsobj.__wrapped__
            globalns = getattr(nsobj, '__globals__', {})
        if localns is None:
            localns = globalns
    elif localns is None:
        localns = globalns
    hints = getattr(obj, '__annotations__', None)
    if hints is None:
        # Return empty annotations for something that _could_ have them.
        if isinstance(obj, _allowed_types):
            return {}
        else:
            raise TypeError('{!r} is not a module, class, method, '
                            'or function.'.format(obj))
    defaults = _get_defaults(obj)
    hints = dict(hints)
    for name, value in hints.items():
        if value is None:
            value = type(None)
        if isinstance(value, str):
            value = ForwardRef(value)
        value = _eval_type(value, globalns, localns)
        if name in defaults and defaults[name] is None:
            value = Optional[value]
        hints[name] = value
    return hints


def no_type_check(arg):
    """Decorator to indicate that annotations are not type hints.

    The argument must be a class or function; if it is a class, it
    applies recursively to all methods and classes defined in that class
    (but not to methods defined in its superclasses or subclasses).

    This mutates the function(s) or class(es) in place.
    """
    if isinstance(arg, type):
        arg_attrs = arg.__dict__.copy()
        for attr, val in arg.__dict__.items():
            if val in arg.__bases__ + (arg,):
                arg_attrs.pop(attr)
        for obj in arg_attrs.values():
            if isinstance(obj, types.FunctionType):
                obj.__no_type_check__ = True
            if isinstance(obj, type):
                no_type_check(obj)
    try:
        arg.__no_type_check__ = True
    except TypeError:  # built-in classes
        pass
    return arg


def no_type_check_decorator(decorator):
    """Decorator to give another decorator the @no_type_check effect.

    This wraps the decorator with something that wraps the decorated
    function in @no_type_check.
    """

    @functools.wraps(decorator)
    def wrapped_decorator(*args, **kwds):
        func = decorator(*args, **kwds)
        func = no_type_check(func)
        return func

    return wrapped_decorator


def _overload_dummy(*args, **kwds):
    """Helper for @overload to raise when called."""
    raise NotImplementedError(
        "You should not call an overloaded function. "
        "A series of @overload-decorated functions "
        "outside a stub module should always be followed "
        "by an implementation that is not @overload-ed.")


def overload(func):
    """Decorator for overloaded functions/methods.

    In a stub file, place two or more stub definitions for the same
    function in a row, each decorated with @overload.  For example:

      @overload
      def utf8(value: None) -> None: ...
      @overload
      def utf8(value: bytes) -> bytes: ...
      @overload
      def utf8(value: str) -> bytes: ...

    In a non-stub file (i.e. a regular .py file), do the same but
    follow it with an implementation.  The implementation should *not*
    be decorated with @overload.  For example:

      @overload
      def utf8(value: None) -> None: ...
      @overload
      def utf8(value: bytes) -> bytes: ...
      @overload
      def utf8(value: str) -> bytes: ...
      def utf8(value):
          # implementation goes here
    """
    return _overload_dummy


class _ProtocolMeta(type):
    """Internal metaclass for _Protocol.

    This exists so _Protocol classes can be generic without deriving
    from Generic.
    """

    def __instancecheck__(self, obj):
        if _Protocol not in self.__bases__:
            return super().__instancecheck__(obj)
        raise TypeError("Protocols cannot be used with isinstance().")

    def __subclasscheck__(self, cls):
        if not self._is_protocol:
            # No structural checks since this isn't a protocol.
            return NotImplemented

        if self is _Protocol:
            # Every class is a subclass of the empty protocol.
            return True

        # Find all attributes defined in the protocol.
        attrs = self._get_protocol_attrs()

        for attr in attrs:
            if not any(attr in d.__dict__ for d in cls.__mro__):
                return False
        return True

    def _get_protocol_attrs(self):
        # Get all Protocol base classes.
        protocol_bases = []
        for c in self.__mro__:
            if getattr(c, '_is_protocol', False) and c.__name__ != '_Protocol':
                protocol_bases.append(c)

        # Get attributes included in protocol.
        attrs = set()
        for base in protocol_bases:
            for attr in base.__dict__.keys():
                # Include attributes not defined in any non-protocol bases.
                for c in self.__mro__:
                    if (c is not base and attr in c.__dict__ and
                            not getattr(c, '_is_protocol', False)):
                        break
                else:
                    if (not attr.startswith('_abc_') and
                            attr != '__abstractmethods__' and
                            attr != '__annotations__' and
                            attr != '__weakref__' and
                            attr != '_is_protocol' and
                            attr != '_gorg' and
                            attr != '__dict__' and
                            attr != '__args__' and
                            attr != '__slots__' and
                            attr != '_get_protocol_attrs' and
                            attr != '__next_in_mro__' and
                            attr != '__parameters__' and
                            attr != '__origin__' and
                            attr != '__orig_bases__' and
                            attr != '__extra__' and
                            attr != '__tree_hash__' and
                            attr != '__module__'):
                        attrs.add(attr)

        return attrs


class _Protocol(Generic, metaclass=_ProtocolMeta):
    """Internal base class for protocol classes.

    This implements a simple-minded structural issubclass check
    (similar but more general than the one-offs in collections.abc
    such as Hashable).
    """

    __slots__ = ()

    _is_protocol = True

    def __class_getitem__(cls, params):
        return super().__class_getitem__(params)


# Some unconstrained type variables.  These are used by the container types.
# (These are not for export.)
T = TypeVar('T')  # Any type.
KT = TypeVar('KT')  # Key type.
VT = TypeVar('VT')  # Value type.
T_co = TypeVar('T_co', covariant=True)  # Any type covariant containers.
V_co = TypeVar('V_co', covariant=True)  # Any type covariant containers.
VT_co = TypeVar('VT_co', covariant=True)  # Value type covariant containers.
T_contra = TypeVar('T_contra', contravariant=True)  # Ditto contravariant.
# Internal type variable used for Type[].
CT_co = TypeVar('CT_co', covariant=True, bound=type)

# A useful type variable with constraints.  This represents string types.
# (This one *is* for export!)
AnyStr = TypeVar('AnyStr', bytes, str)


# Various ABCs mimicking those in collections.abc.
def _alias(origin, params, inst=True):
    return _GenericAlias(origin, params, special=True, inst=inst)

Hashable = _alias(collections.abc.Hashable, ())  # Not generic.
Awaitable = _alias(collections.abc.Awaitable, T_co)
Coroutine = _alias(collections.abc.Coroutine, (T_co, T_contra, V_co))
AsyncIterable = _alias(collections.abc.AsyncIterable, T_co)
AsyncIterator = _alias(collections.abc.AsyncIterator, T_co)
Iterable = _alias(collections.abc.Iterable, T_co)
Iterator = _alias(collections.abc.Iterator, T_co)
Reversible = _alias(collections.abc.Reversible, T_co)
Sized = _alias(collections.abc.Sized, ())  # Not generic.
Container = _alias(collections.abc.Container, T_co)
Collection = _alias(collections.abc.Collection, T_co)
Callable = _VariadicGenericAlias(collections.abc.Callable, (), special=True)
Callable.__doc__ = \
    """Callable type; Callable[[int], str] is a function of (int) -> str.

    The subscription syntax must always be used with exactly two
    values: the argument list and the return type.  The argument list
    must be a list of types or ellipsis; the return type must be a single type.

    There is no syntax to indicate optional or keyword arguments,
    such function types are rarely used as callback types.
    """
AbstractSet = _alias(collections.abc.Set, T_co)
MutableSet = _alias(collections.abc.MutableSet, T)
# NOTE: Mapping is only covariant in the value type.
Mapping = _alias(collections.abc.Mapping, (KT, VT_co))
MutableMapping = _alias(collections.abc.MutableMapping, (KT, VT))
Sequence = _alias(collections.abc.Sequence, T_co)
MutableSequence = _alias(collections.abc.MutableSequence, T)
ByteString = _alias(collections.abc.ByteString, ())  # Not generic
Tuple = _VariadicGenericAlias(tuple, (), inst=False, special=True)
Tuple.__doc__ = \
    """Tuple type; Tuple[X, Y] is the cross-product type of X and Y.

    Example: Tuple[T1, T2] is a tuple of two elements corresponding
    to type variables T1 and T2.  Tuple[int, float, str] is a tuple
    of an int, a float and a string.

    To specify a variable-length tuple of homogeneous type, use Tuple[T, ...].
    """
List = _alias(list, T, inst=False)
Deque = _alias(collections.deque, T)
Set = _alias(set, T, inst=False)
FrozenSet = _alias(frozenset, T_co, inst=False)
MappingView = _alias(collections.abc.MappingView, T_co)
KeysView = _alias(collections.abc.KeysView, KT)
ItemsView = _alias(collections.abc.ItemsView, (KT, VT_co))
ValuesView = _alias(collections.abc.ValuesView, VT_co)
ContextManager = _alias(contextlib.AbstractContextManager, T_co)
AsyncContextManager = _alias(contextlib.AbstractAsyncContextManager, T_co)
Dict = _alias(dict, (KT, VT), inst=False)
DefaultDict = _alias(collections.defaultdict, (KT, VT))
OrderedDict = _alias(collections.OrderedDict, (KT, VT))
Counter = _alias(collections.Counter, T)
ChainMap = _alias(collections.ChainMap, (KT, VT))
Generator = _alias(collections.abc.Generator, (T_co, T_contra, V_co))
AsyncGenerator = _alias(collections.abc.AsyncGenerator, (T_co, T_contra))
Type = _alias(type, CT_co, inst=False)
Type.__doc__ = \
    """A special construct usable to annotate class objects.

    For example, suppose we have the following classes::

      class User: ...  # Abstract base for User classes
      class BasicUser(User): ...
      class ProUser(User): ...
      class TeamUser(User): ...

    And a function that takes a class argument that's a subclass of
    User and returns an instance of the corresponding class::

      U = TypeVar('U', bound=User)
      def new_user(user_class: Type[U]) -> U:
          user = user_class()
          # (Here we could write the user object to a database)
          return user

      joe = new_user(BasicUser)

    At this point the type checker knows that joe has type BasicUser.
    """


class SupportsInt(_Protocol):
    """An ABC with one abstract method __int__."""
    __slots__ = ()

    @abstractmethod
    def __int__(self) -> int:
        pass


class SupportsFloat(_Protocol):
    """An ABC with one abstract method __float__."""
    __slots__ = ()

    @abstractmethod
    def __float__(self) -> float:
        pass


class SupportsComplex(_Protocol):
    """An ABC with one abstract method __complex__."""
    __slots__ = ()

    @abstractmethod
    def __complex__(self) -> complex:
        pass


class SupportsBytes(_Protocol):
    """An ABC with one abstract method __bytes__."""
    __slots__ = ()

    @abstractmethod
    def __bytes__(self) -> bytes:
        pass


class SupportsAbs(_Protocol[T_co]):
    """An ABC with one abstract method __abs__ that is covariant in its return type."""
    __slots__ = ()

    @abstractmethod
    def __abs__(self) -> T_co:
        pass


class SupportsRound(_Protocol[T_co]):
    """An ABC with one abstract method __round__ that is covariant in its return type."""
    __slots__ = ()

    @abstractmethod
    def __round__(self, ndigits: int = 0) -> T_co:
        pass


def _make_nmtuple(name, types):
    msg = "NamedTuple('Name', [(f0, t0), (f1, t1), ...]); each t must be a type"
    types = [(n, _type_check(t, msg)) for n, t in types]
    nm_tpl = collections.namedtuple(name, [n for n, t in types])
    # Prior to PEP 526, only _field_types attribute was assigned.
    # Now, both __annotations__ and _field_types are used to maintain compatibility.
    nm_tpl.__annotations__ = nm_tpl._field_types = collections.OrderedDict(types)
    try:
        nm_tpl.__module__ = sys._getframe(2).f_globals.get('__name__', '__main__')
    except (AttributeError, ValueError):
        pass
    return nm_tpl


# attributes prohibited to set in NamedTuple class syntax
_prohibited = ('__new__', '__init__', '__slots__', '__getnewargs__',
               '_fields', '_field_defaults', '_field_types',
               '_make', '_replace', '_asdict', '_source')

_special = ('__module__', '__name__', '__annotations__')


class NamedTupleMeta(type):

    def __new__(cls, typename, bases, ns):
        if ns.get('_root', False):
            return super().__new__(cls, typename, bases, ns)
        types = ns.get('__annotations__', {})
        nm_tpl = _make_nmtuple(typename, types.items())
        defaults = []
        defaults_dict = {}
        for field_name in types:
            if field_name in ns:
                default_value = ns[field_name]
                defaults.append(default_value)
                defaults_dict[field_name] = default_value
            elif defaults:
                raise TypeError("Non-default namedtuple field {field_name} cannot "
                                "follow default field(s) {default_names}"
                                .format(field_name=field_name,
                                        default_names=', '.join(defaults_dict.keys())))
        nm_tpl.__new__.__annotations__ = collections.OrderedDict(types)
        nm_tpl.__new__.__defaults__ = tuple(defaults)
        nm_tpl._field_defaults = defaults_dict
        # update from user namespace without overriding special namedtuple attributes
        for key in ns:
            if key in _prohibited:
                raise AttributeError("Cannot overwrite NamedTuple attribute " + key)
            elif key not in _special and key not in nm_tpl._fields:
                setattr(nm_tpl, key, ns[key])
        return nm_tpl


class NamedTuple(metaclass=NamedTupleMeta):
    """Typed version of namedtuple.

    Usage in Python versions >= 3.6::

        class Employee(NamedTuple):
            name: str
            id: int

    This is equivalent to::

        Employee = collections.namedtuple('Employee', ['name', 'id'])

    The resulting class has extra __annotations__ and _field_types
    attributes, giving an ordered dict mapping field names to types.
    __annotations__ should be preferred, while _field_types
    is kept to maintain pre PEP 526 compatibility. (The field names
    are in the _fields attribute, which is part of the namedtuple
    API.) Alternative equivalent keyword syntax is also accepted::

        Employee = NamedTuple('Employee', name=str, id=int)

    In Python versions <= 3.5 use::

        Employee = NamedTuple('Employee', [('name', str), ('id', int)])
    """
    _root = True

    def __new__(*args, **kwargs):
        if not args:
            raise TypeError('NamedTuple.__new__(): not enough arguments')
        cls, *args = args  # allow the "cls" keyword be passed
        if args:
            typename, *args = args # allow the "typename" keyword be passed
        elif 'typename' in kwargs:
            typename = kwargs.pop('typename')
        else:
            raise TypeError("NamedTuple.__new__() missing 1 required positional "
                            "argument: 'typename'")
        if args:
            try:
                fields, = args # allow the "fields" keyword be passed
            except ValueError:
                raise TypeError(f'NamedTuple.__new__() takes from 2 to 3 '
                                f'positional arguments but {len(args) + 2} '
                                f'were given') from None
        elif 'fields' in kwargs and len(kwargs) == 1:
            fields = kwargs.pop('fields')
        else:
            fields = None

        if fields is None:
            fields = kwargs.items()
        elif kwargs:
            raise TypeError("Either list of fields or keywords"
                            " can be provided to NamedTuple, not both")
        return _make_nmtuple(typename, fields)
    __new__.__text_signature__ = '($cls, typename, fields=None, /, **kwargs)'


def NewType(name, tp):
    """NewType creates simple unique types with almost zero
    runtime overhead. NewType(name, tp) is considered a subtype of tp
    by static type checkers. At runtime, NewType(name, tp) returns
    a dummy function that simply returns its argument. Usage::

        UserId = NewType('UserId', int)

        def name_by_id(user_id: UserId) -> str:
            ...

        UserId('user')          # Fails type check

        name_by_id(42)          # Fails type check
        name_by_id(UserId(42))  # OK

        num = UserId(5) + 1     # type: int
    """

    def new_type(x):
        return x

    new_type.__name__ = name
    new_type.__supertype__ = tp
    return new_type


# Python-version-specific alias (Python 2: unicode; Python 3: str)
Text = str


# Constant that's True when type checking, but False here.
TYPE_CHECKING = False


class IO(Generic[AnyStr]):
    """Generic base class for TextIO and BinaryIO.

    This is an abstract, generic version of the return of open().

    NOTE: This does not distinguish between the different possible
    classes (text vs. binary, read vs. write vs. read/write,
    append-only, unbuffered).  The TextIO and BinaryIO subclasses
    below capture the distinctions between text vs. binary, which is
    pervasive in the interface; however we currently do not offer a
    way to track the other distinctions in the type system.
    """

    __slots__ = ()

    @abstractproperty
    def mode(self) -> str:
        pass

    @abstractproperty
    def name(self) -> str:
        pass

    @abstractmethod
    def close(self) -> None:
        pass

    @abstractproperty
    def closed(self) -> bool:
        pass

    @abstractmethod
    def fileno(self) -> int:
        pass

    @abstractmethod
    def flush(self) -> None:
        pass

    @abstractmethod
    def isatty(self) -> bool:
        pass

    @abstractmethod
    def read(self, n: int = -1) -> AnyStr:
        pass

    @abstractmethod
    def readable(self) -> bool:
        pass

    @abstractmethod
    def readline(self, limit: int = -1) -> AnyStr:
        pass

    @abstractmethod
    def readlines(self, hint: int = -1) -> List[AnyStr]:
        pass

    @abstractmethod
    def seek(self, offset: int, whence: int = 0) -> int:
        pass

    @abstractmethod
    def seekable(self) -> bool:
        pass

    @abstractmethod
    def tell(self) -> int:
        pass

    @abstractmethod
    def truncate(self, size: int = None) -> int:
        pass

    @abstractmethod
    def writable(self) -> bool:
        pass

    @abstractmethod
    def write(self, s: AnyStr) -> int:
        pass

    @abstractmethod
    def writelines(self, lines: List[AnyStr]) -> None:
        pass

    @abstractmethod
    def __enter__(self) -> 'IO[AnyStr]':
        pass

    @abstractmethod
    def __exit__(self, type, value, traceback) -> None:
        pass


class BinaryIO(IO[bytes]):
    """Typed version of the return of open() in binary mode."""

    __slots__ = ()

    @abstractmethod
    def write(self, s: Union[bytes, bytearray]) -> int:
        pass

    @abstractmethod
    def __enter__(self) -> 'BinaryIO':
        pass


class TextIO(IO[str]):
    """Typed version of the return of open() in text mode."""

    __slots__ = ()

    @abstractproperty
    def buffer(self) -> BinaryIO:
        pass

    @abstractproperty
    def encoding(self) -> str:
        pass

    @abstractproperty
    def errors(self) -> Optional[str]:
        pass

    @abstractproperty
    def line_buffering(self) -> bool:
        pass

    @abstractproperty
    def newlines(self) -> Any:
        pass

    @abstractmethod
    def __enter__(self) -> 'TextIO':
        pass


class io:
    """Wrapper namespace for IO generic classes."""

    __all__ = ['IO', 'TextIO', 'BinaryIO']
    IO = IO
    TextIO = TextIO
    BinaryIO = BinaryIO


io.__name__ = __name__ + '.io'
sys.modules[io.__name__] = io

Pattern = _alias(stdlib_re.Pattern, AnyStr)
Match = _alias(stdlib_re.Match, AnyStr)

class re:
    """Wrapper namespace for re type aliases."""

    __all__ = ['Pattern', 'Match']
    Pattern = Pattern
    Match = Match


re.__name__ = __name__ + '.re'
sys.modules[re.__name__] = re




          

      

      

    

  

    
      
          
            
  Source code for uuid

r"""UUID objects (universally unique identifiers) according to RFC 4122.

This module provides immutable UUID objects (class UUID) and the functions
uuid1(), uuid3(), uuid4(), uuid5() for generating version 1, 3, 4, and 5
UUIDs as specified in RFC 4122.

If all you want is a unique ID, you should probably call uuid1() or uuid4().
Note that uuid1() may compromise privacy since it creates a UUID containing
the computer's network address.  uuid4() creates a random UUID.

Typical usage:

    >>> import uuid

    # make a UUID based on the host ID and current time
    >>> uuid.uuid1()    # doctest: +SKIP
    UUID('a8098c1a-f86e-11da-bd1a-00112444be1e')

    # make a UUID using an MD5 hash of a namespace UUID and a name
    >>> uuid.uuid3(uuid.NAMESPACE_DNS, 'python.org')
    UUID('6fa459ea-ee8a-3ca4-894e-db77e160355e')

    # make a random UUID
    >>> uuid.uuid4()    # doctest: +SKIP
    UUID('16fd2706-8baf-433b-82eb-8c7fada847da')

    # make a UUID using a SHA-1 hash of a namespace UUID and a name
    >>> uuid.uuid5(uuid.NAMESPACE_DNS, 'python.org')
    UUID('886313e1-3b8a-5372-9b90-0c9aee199e5d')

    # make a UUID from a string of hex digits (braces and hyphens ignored)
    >>> x = uuid.UUID('{00010203-0405-0607-0809-0a0b0c0d0e0f}')

    # convert a UUID to a string of hex digits in standard form
    >>> str(x)
    '00010203-0405-0607-0809-0a0b0c0d0e0f'

    # get the raw 16 bytes of the UUID
    >>> x.bytes
    b'\x00\x01\x02\x03\x04\x05\x06\x07\x08\t\n\x0b\x0c\r\x0e\x0f'

    # make a UUID from a 16-byte string
    >>> uuid.UUID(bytes=x.bytes)
    UUID('00010203-0405-0607-0809-0a0b0c0d0e0f')
"""

import os
import sys

from enum import Enum


__author__ = 'Ka-Ping Yee <ping@zesty.ca>'

RESERVED_NCS, RFC_4122, RESERVED_MICROSOFT, RESERVED_FUTURE = [
    'reserved for NCS compatibility', 'specified in RFC 4122',
    'reserved for Microsoft compatibility', 'reserved for future definition']

int_ = int      # The built-in int type
bytes_ = bytes  # The built-in bytes type


class SafeUUID(Enum):
    safe = 0
    unsafe = -1
    unknown = None


class UUID:
    """Instances of the UUID class represent UUIDs as specified in RFC 4122.
    UUID objects are immutable, hashable, and usable as dictionary keys.
    Converting a UUID to a string with str() yields something in the form
    '12345678-1234-1234-1234-123456789abc'.  The UUID constructor accepts
    five possible forms: a similar string of hexadecimal digits, or a tuple
    of six integer fields (with 32-bit, 16-bit, 16-bit, 8-bit, 8-bit, and
    48-bit values respectively) as an argument named 'fields', or a string
    of 16 bytes (with all the integer fields in big-endian order) as an
    argument named 'bytes', or a string of 16 bytes (with the first three
    fields in little-endian order) as an argument named 'bytes_le', or a
    single 128-bit integer as an argument named 'int'.

    UUIDs have these read-only attributes:

        bytes       the UUID as a 16-byte string (containing the six
                    integer fields in big-endian byte order)

        bytes_le    the UUID as a 16-byte string (with time_low, time_mid,
                    and time_hi_version in little-endian byte order)

        fields      a tuple of the six integer fields of the UUID,
                    which are also available as six individual attributes
                    and two derived attributes:

            time_low                the first 32 bits of the UUID
            time_mid                the next 16 bits of the UUID
            time_hi_version         the next 16 bits of the UUID
            clock_seq_hi_variant    the next 8 bits of the UUID
            clock_seq_low           the next 8 bits of the UUID
            node                    the last 48 bits of the UUID

            time                    the 60-bit timestamp
            clock_seq               the 14-bit sequence number

        hex         the UUID as a 32-character hexadecimal string

        int         the UUID as a 128-bit integer

        urn         the UUID as a URN as specified in RFC 4122

        variant     the UUID variant (one of the constants RESERVED_NCS,
                    RFC_4122, RESERVED_MICROSOFT, or RESERVED_FUTURE)

        version     the UUID version number (1 through 5, meaningful only
                    when the variant is RFC_4122)

        is_safe     An enum indicating whether the UUID has been generated in
                    a way that is safe for multiprocessing applications, via
                    uuid_generate_time_safe(3).
    """

    def __init__(self, hex=None, bytes=None, bytes_le=None, fields=None,
                       int=None, version=None,
                       *, is_safe=SafeUUID.unknown):
        r"""Create a UUID from either a string of 32 hexadecimal digits,
        a string of 16 bytes as the 'bytes' argument, a string of 16 bytes
        in little-endian order as the 'bytes_le' argument, a tuple of six
        integers (32-bit time_low, 16-bit time_mid, 16-bit time_hi_version,
        8-bit clock_seq_hi_variant, 8-bit clock_seq_low, 48-bit node) as
        the 'fields' argument, or a single 128-bit integer as the 'int'
        argument.  When a string of hex digits is given, curly braces,
        hyphens, and a URN prefix are all optional.  For example, these
        expressions all yield the same UUID:

        UUID('{12345678-1234-5678-1234-567812345678}')
        UUID('12345678123456781234567812345678')
        UUID('urn:uuid:12345678-1234-5678-1234-567812345678')
        UUID(bytes='\x12\x34\x56\x78'*4)
        UUID(bytes_le='\x78\x56\x34\x12\x34\x12\x78\x56' +
                      '\x12\x34\x56\x78\x12\x34\x56\x78')
        UUID(fields=(0x12345678, 0x1234, 0x5678, 0x12, 0x34, 0x567812345678))
        UUID(int=0x12345678123456781234567812345678)

        Exactly one of 'hex', 'bytes', 'bytes_le', 'fields', or 'int' must
        be given.  The 'version' argument is optional; if given, the resulting
        UUID will have its variant and version set according to RFC 4122,
        overriding the given 'hex', 'bytes', 'bytes_le', 'fields', or 'int'.

        is_safe is an enum exposed as an attribute on the instance.  It
        indicates whether the UUID has been generated in a way that is safe
        for multiprocessing applications, via uuid_generate_time_safe(3).
        """

        if [hex, bytes, bytes_le, fields, int].count(None) != 4:
            raise TypeError('one of the hex, bytes, bytes_le, fields, '
                            'or int arguments must be given')
        if hex is not None:
            hex = hex.replace('urn:', '').replace('uuid:', '')
            hex = hex.strip('{}').replace('-', '')
            if len(hex) != 32:
                raise ValueError('badly formed hexadecimal UUID string')
            int = int_(hex, 16)
        if bytes_le is not None:
            if len(bytes_le) != 16:
                raise ValueError('bytes_le is not a 16-char string')
            bytes = (bytes_le[4-1::-1] + bytes_le[6-1:4-1:-1] +
                     bytes_le[8-1:6-1:-1] + bytes_le[8:])
        if bytes is not None:
            if len(bytes) != 16:
                raise ValueError('bytes is not a 16-char string')
            assert isinstance(bytes, bytes_), repr(bytes)
            int = int_.from_bytes(bytes, byteorder='big')
        if fields is not None:
            if len(fields) != 6:
                raise ValueError('fields is not a 6-tuple')
            (time_low, time_mid, time_hi_version,
             clock_seq_hi_variant, clock_seq_low, node) = fields
            if not 0 <= time_low < 1<<32:
                raise ValueError('field 1 out of range (need a 32-bit value)')
            if not 0 <= time_mid < 1<<16:
                raise ValueError('field 2 out of range (need a 16-bit value)')
            if not 0 <= time_hi_version < 1<<16:
                raise ValueError('field 3 out of range (need a 16-bit value)')
            if not 0 <= clock_seq_hi_variant < 1<<8:
                raise ValueError('field 4 out of range (need an 8-bit value)')
            if not 0 <= clock_seq_low < 1<<8:
                raise ValueError('field 5 out of range (need an 8-bit value)')
            if not 0 <= node < 1<<48:
                raise ValueError('field 6 out of range (need a 48-bit value)')
            clock_seq = (clock_seq_hi_variant << 8) | clock_seq_low
            int = ((time_low << 96) | (time_mid << 80) |
                   (time_hi_version << 64) | (clock_seq << 48) | node)
        if int is not None:
            if not 0 <= int < 1<<128:
                raise ValueError('int is out of range (need a 128-bit value)')
        if version is not None:
            if not 1 <= version <= 5:
                raise ValueError('illegal version number')
            # Set the variant to RFC 4122.
            int &= ~(0xc000 << 48)
            int |= 0x8000 << 48
            # Set the version number.
            int &= ~(0xf000 << 64)
            int |= version << 76
        self.__dict__['int'] = int
        self.__dict__['is_safe'] = is_safe

    def __getstate__(self):
        state = self.__dict__.copy()
        if self.is_safe != SafeUUID.unknown:
            # is_safe is a SafeUUID instance.  Return just its value, so that
            # it can be un-pickled in older Python versions without SafeUUID.
            state['is_safe'] = self.is_safe.value
        else:
            # omit is_safe when it is "unknown"
            del state['is_safe']
        return state

    def __setstate__(self, state):
        self.__dict__.update(state)
        # is_safe was added in 3.7; it is also omitted when it is "unknown"
        self.__dict__['is_safe'] = (
            SafeUUID(state['is_safe'])
            if 'is_safe' in state else SafeUUID.unknown
        )

    def __eq__(self, other):
        if isinstance(other, UUID):
            return self.int == other.int
        return NotImplemented

    # Q. What's the value of being able to sort UUIDs?
    # A. Use them as keys in a B-Tree or similar mapping.

    def __lt__(self, other):
        if isinstance(other, UUID):
            return self.int < other.int
        return NotImplemented

    def __gt__(self, other):
        if isinstance(other, UUID):
            return self.int > other.int
        return NotImplemented

    def __le__(self, other):
        if isinstance(other, UUID):
            return self.int <= other.int
        return NotImplemented

    def __ge__(self, other):
        if isinstance(other, UUID):
            return self.int >= other.int
        return NotImplemented

    def __hash__(self):
        return hash(self.int)

    def __int__(self):
        return self.int

    def __repr__(self):
        return '%s(%r)' % (self.__class__.__name__, str(self))

    def __setattr__(self, name, value):
        raise TypeError('UUID objects are immutable')

    def __str__(self):
        hex = '%032x' % self.int
        return '%s-%s-%s-%s-%s' % (
            hex[:8], hex[8:12], hex[12:16], hex[16:20], hex[20:])

    @property
    def bytes(self):
        return self.int.to_bytes(16, 'big')

    @property
    def bytes_le(self):
        bytes = self.bytes
        return (bytes[4-1::-1] + bytes[6-1:4-1:-1] + bytes[8-1:6-1:-1] +
                bytes[8:])

    @property
    def fields(self):
        return (self.time_low, self.time_mid, self.time_hi_version,
                self.clock_seq_hi_variant, self.clock_seq_low, self.node)

    @property
    def time_low(self):
        return self.int >> 96

    @property
    def time_mid(self):
        return (self.int >> 80) & 0xffff

    @property
    def time_hi_version(self):
        return (self.int >> 64) & 0xffff

    @property
    def clock_seq_hi_variant(self):
        return (self.int >> 56) & 0xff

    @property
    def clock_seq_low(self):
        return (self.int >> 48) & 0xff

    @property
    def time(self):
        return (((self.time_hi_version & 0x0fff) << 48) |
                (self.time_mid << 32) | self.time_low)

    @property
    def clock_seq(self):
        return (((self.clock_seq_hi_variant & 0x3f) << 8) |
                self.clock_seq_low)

    @property
    def node(self):
        return self.int & 0xffffffffffff

    @property
    def hex(self):
        return '%032x' % self.int

    @property
    def urn(self):
        return 'urn:uuid:' + str(self)

    @property
    def variant(self):
        if not self.int & (0x8000 << 48):
            return RESERVED_NCS
        elif not self.int & (0x4000 << 48):
            return RFC_4122
        elif not self.int & (0x2000 << 48):
            return RESERVED_MICROSOFT
        else:
            return RESERVED_FUTURE

    @property
    def version(self):
        # The version bits are only meaningful for RFC 4122 UUIDs.
        if self.variant == RFC_4122:
            return int((self.int >> 76) & 0xf)

def _popen(command, *args):
    import os, shutil, subprocess
    executable = shutil.which(command)
    if executable is None:
        path = os.pathsep.join(('/sbin', '/usr/sbin'))
        executable = shutil.which(command, path=path)
        if executable is None:
            return None
    # LC_ALL=C to ensure English output, stderr=DEVNULL to prevent output
    # on stderr (Note: we don't have an example where the words we search
    # for are actually localized, but in theory some system could do so.)
    env = dict(os.environ)
    env['LC_ALL'] = 'C'
    proc = subprocess.Popen((executable,) + args,
                            stdout=subprocess.PIPE,
                            stderr=subprocess.DEVNULL,
                            env=env)
    return proc

# For MAC (a.k.a. IEEE 802, or EUI-48) addresses, the second least significant
# bit of the first octet signifies whether the MAC address is universally (0)
# or locally (1) administered.  Network cards from hardware manufacturers will
# always be universally administered to guarantee global uniqueness of the MAC
# address, but any particular machine may have other interfaces which are
# locally administered.  An example of the latter is the bridge interface to
# the Touch Bar on MacBook Pros.
#
# This bit works out to be the 42nd bit counting from 1 being the least
# significant, or 1<<41.  We'll prefer universally administered MAC addresses
# over locally administered ones since the former are globally unique, but
# we'll return the first of the latter found if that's all the machine has.
#
# See https://en.wikipedia.org/wiki/MAC_address#Universal_vs._local

def _is_universal(mac):
    return not (mac & (1 << 41))

def _find_mac(command, args, hw_identifiers, get_index):
    first_local_mac = None
    try:
        proc = _popen(command, *args.split())
        if not proc:
            return None
        with proc:
            for line in proc.stdout:
                words = line.lower().rstrip().split()
                for i in range(len(words)):
                    if words[i] in hw_identifiers:
                        try:
                            word = words[get_index(i)]
                            mac = int(word.replace(b':', b''), 16)
                            if _is_universal(mac):
                                return mac
                            first_local_mac = first_local_mac or mac
                        except (ValueError, IndexError):
                            # Virtual interfaces, such as those provided by
                            # VPNs, do not have a colon-delimited MAC address
                            # as expected, but a 16-byte HWAddr separated by
                            # dashes. These should be ignored in favor of a
                            # real MAC address
                            pass
    except OSError:
        pass
    return first_local_mac or None

def _ifconfig_getnode():
    """Get the hardware address on Unix by running ifconfig."""
    # This works on Linux ('' or '-a'), Tru64 ('-av'), but not all Unixes.
    keywords = (b'hwaddr', b'ether', b'address:', b'lladdr')
    for args in ('', '-a', '-av'):
        mac = _find_mac('ifconfig', args, keywords, lambda i: i+1)
        if mac:
            return mac
        return None

def _ip_getnode():
    """Get the hardware address on Unix by running ip."""
    # This works on Linux with iproute2.
    mac = _find_mac('ip', 'link', [b'link/ether'], lambda i: i+1)
    if mac:
        return mac
    return None

def _arp_getnode():
    """Get the hardware address on Unix by running arp."""
    import os, socket
    try:
        ip_addr = socket.gethostbyname(socket.gethostname())
    except OSError:
        return None

    # Try getting the MAC addr from arp based on our IP address (Solaris).
    mac = _find_mac('arp', '-an', [os.fsencode(ip_addr)], lambda i: -1)
    if mac:
        return mac

    # This works on OpenBSD
    mac = _find_mac('arp', '-an', [os.fsencode(ip_addr)], lambda i: i+1)
    if mac:
        return mac

    # This works on Linux, FreeBSD and NetBSD
    mac = _find_mac('arp', '-an', [os.fsencode('(%s)' % ip_addr)],
                    lambda i: i+2)
    # Return None instead of 0.
    if mac:
        return mac
    return None

def _lanscan_getnode():
    """Get the hardware address on Unix by running lanscan."""
    # This might work on HP-UX.
    return _find_mac('lanscan', '-ai', [b'lan0'], lambda i: 0)

def _netstat_getnode():
    """Get the hardware address on Unix by running netstat."""
    # This might work on AIX, Tru64 UNIX.
    first_local_mac = None
    try:
        proc = _popen('netstat', '-ia')
        if not proc:
            return None
        with proc:
            words = proc.stdout.readline().rstrip().split()
            try:
                i = words.index(b'Address')
            except ValueError:
                return None
            for line in proc.stdout:
                try:
                    words = line.rstrip().split()
                    word = words[i]
                    if len(word) == 17 and word.count(b':') == 5:
                        mac = int(word.replace(b':', b''), 16)
                        if _is_universal(mac):
                            return mac
                        first_local_mac = first_local_mac or mac
                except (ValueError, IndexError):
                    pass
    except OSError:
        pass
    return first_local_mac or None

def _ipconfig_getnode():
    """Get the hardware address on Windows by running ipconfig.exe."""
    import os, re, subprocess
    first_local_mac = None
    dirs = ['', r'c:\windows\system32', r'c:\winnt\system32']
    try:
        import ctypes
        buffer = ctypes.create_string_buffer(300)
        ctypes.windll.kernel32.GetSystemDirectoryA(buffer, 300)
        dirs.insert(0, buffer.value.decode('mbcs'))
    except:
        pass
    for dir in dirs:
        try:
            proc = subprocess.Popen([os.path.join(dir, 'ipconfig'), '/all'],
                                    stdout=subprocess.PIPE,
                                    encoding="oem")
        except OSError:
            continue
        with proc:
            for line in proc.stdout:
                value = line.split(':')[-1].strip().lower()
                if re.fullmatch('(?:[0-9a-f][0-9a-f]-){5}[0-9a-f][0-9a-f]', value):
                    mac = int(value.replace('-', ''), 16)
                    if _is_universal(mac):
                        return mac
                    first_local_mac = first_local_mac or mac
    return first_local_mac or None

def _netbios_getnode():
    """Get the hardware address on Windows using NetBIOS calls.
    See http://support.microsoft.com/kb/118623 for details."""
    import win32wnet, netbios
    first_local_mac = None
    ncb = netbios.NCB()
    ncb.Command = netbios.NCBENUM
    ncb.Buffer = adapters = netbios.LANA_ENUM()
    adapters._pack()
    if win32wnet.Netbios(ncb) != 0:
        return None
    adapters._unpack()
    for i in range(adapters.length):
        ncb.Reset()
        ncb.Command = netbios.NCBRESET
        ncb.Lana_num = ord(adapters.lana[i])
        if win32wnet.Netbios(ncb) != 0:
            continue
        ncb.Reset()
        ncb.Command = netbios.NCBASTAT
        ncb.Lana_num = ord(adapters.lana[i])
        ncb.Callname = '*'.ljust(16)
        ncb.Buffer = status = netbios.ADAPTER_STATUS()
        if win32wnet.Netbios(ncb) != 0:
            continue
        status._unpack()
        bytes = status.adapter_address[:6]
        if len(bytes) != 6:
            continue
        mac = int.from_bytes(bytes, 'big')
        if _is_universal(mac):
            return mac
        first_local_mac = first_local_mac or mac
    return first_local_mac or None


_generate_time_safe = _UuidCreate = None
_has_uuid_generate_time_safe = None

# Import optional C extension at toplevel, to help disabling it when testing
try:
    import _uuid
except ImportError:
    _uuid = None


def _load_system_functions():
    """
    Try to load platform-specific functions for generating uuids.
    """
    global _generate_time_safe, _UuidCreate, _has_uuid_generate_time_safe

    if _has_uuid_generate_time_safe is not None:
        return

    _has_uuid_generate_time_safe = False

    if sys.platform == "darwin" and int(os.uname().release.split('.')[0]) < 9:
        # The uuid_generate_* functions are broken on MacOS X 10.5, as noted
        # in issue #8621 the function generates the same sequence of values
        # in the parent process and all children created using fork (unless
        # those children use exec as well).
        #
        # Assume that the uuid_generate functions are broken from 10.5 onward,
        # the test can be adjusted when a later version is fixed.
        pass
    elif _uuid is not None:
        _generate_time_safe = _uuid.generate_time_safe
        _has_uuid_generate_time_safe = _uuid.has_uuid_generate_time_safe
        return

    try:
        # If we couldn't find an extension module, try ctypes to find
        # system routines for UUID generation.
        # Thanks to Thomas Heller for ctypes and for his help with its use here.
        import ctypes
        import ctypes.util

        # The uuid_generate_* routines are provided by libuuid on at least
        # Linux and FreeBSD, and provided by libc on Mac OS X.
        _libnames = ['uuid']
        if not sys.platform.startswith('win'):
            _libnames.append('c')
        for libname in _libnames:
            try:
                lib = ctypes.CDLL(ctypes.util.find_library(libname))
            except Exception:                           # pragma: nocover
                continue
            # Try to find the safe variety first.
            if hasattr(lib, 'uuid_generate_time_safe'):
                _uuid_generate_time_safe = lib.uuid_generate_time_safe
                # int uuid_generate_time_safe(uuid_t out);
                def _generate_time_safe():
                    _buffer = ctypes.create_string_buffer(16)
                    res = _uuid_generate_time_safe(_buffer)
                    return bytes(_buffer.raw), res
                _has_uuid_generate_time_safe = True
                break

            elif hasattr(lib, 'uuid_generate_time'):    # pragma: nocover
                _uuid_generate_time = lib.uuid_generate_time
                # void uuid_generate_time(uuid_t out);
                _uuid_generate_time.restype = None
                def _generate_time_safe():
                    _buffer = ctypes.create_string_buffer(16)
                    _uuid_generate_time(_buffer)
                    return bytes(_buffer.raw), None
                break

        # On Windows prior to 2000, UuidCreate gives a UUID containing the
        # hardware address.  On Windows 2000 and later, UuidCreate makes a
        # random UUID and UuidCreateSequential gives a UUID containing the
        # hardware address.  These routines are provided by the RPC runtime.
        # NOTE:  at least on Tim's WinXP Pro SP2 desktop box, while the last
        # 6 bytes returned by UuidCreateSequential are fixed, they don't appear
        # to bear any relationship to the MAC address of any network device
        # on the box.
        try:
            lib = ctypes.windll.rpcrt4
        except:
            lib = None
        _UuidCreate = getattr(lib, 'UuidCreateSequential',
                              getattr(lib, 'UuidCreate', None))

    except Exception as exc:
        import warnings
        warnings.warn(f"Could not find fallback ctypes uuid functions: {exc}",
                      ImportWarning)


def _unix_getnode():
    """Get the hardware address on Unix using the _uuid extension module
    or ctypes."""
    _load_system_functions()
    uuid_time, _ = _generate_time_safe()
    return UUID(bytes=uuid_time).node

def _windll_getnode():
    """Get the hardware address on Windows using ctypes."""
    import ctypes
    _load_system_functions()
    _buffer = ctypes.create_string_buffer(16)
    if _UuidCreate(_buffer) == 0:
        return UUID(bytes=bytes_(_buffer.raw)).node

def _random_getnode():
    """Get a random node ID."""
    # RFC 4122, $4.1.6 says "For systems with no IEEE address, a randomly or
    # pseudo-randomly generated value may be used; see Section 4.5.  The
    # multicast bit must be set in such addresses, in order that they will
    # never conflict with addresses obtained from network cards."
    #
    # The "multicast bit" of a MAC address is defined to be "the least
    # significant bit of the first octet".  This works out to be the 41st bit
    # counting from 1 being the least significant bit, or 1<<40.
    #
    # See https://en.wikipedia.org/wiki/MAC_address#Unicast_vs._multicast
    import random
    return random.getrandbits(48) | (1 << 40)


_node = None

_NODE_GETTERS_WIN32 = [_windll_getnode, _netbios_getnode, _ipconfig_getnode]

_NODE_GETTERS_UNIX = [_unix_getnode, _ifconfig_getnode, _ip_getnode,
                      _arp_getnode, _lanscan_getnode, _netstat_getnode]

def getnode(*, getters=None):
    """Get the hardware address as a 48-bit positive integer.

    The first time this runs, it may launch a separate program, which could
    be quite slow.  If all attempts to obtain the hardware address fail, we
    choose a random 48-bit number with its eighth bit set to 1 as recommended
    in RFC 4122.
    """
    global _node
    if _node is not None:
        return _node

    if sys.platform == 'win32':
        getters = _NODE_GETTERS_WIN32
    else:
        getters = _NODE_GETTERS_UNIX

    for getter in getters + [_random_getnode]:
        try:
            _node = getter()
        except:
            continue
        if (_node is not None) and (0 <= _node < (1 << 48)):
            return _node
    assert False, '_random_getnode() returned invalid value: {}'.format(_node)


_last_timestamp = None

def uuid1(node=None, clock_seq=None):
    """Generate a UUID from a host ID, sequence number, and the current time.
    If 'node' is not given, getnode() is used to obtain the hardware
    address.  If 'clock_seq' is given, it is used as the sequence number;
    otherwise a random 14-bit sequence number is chosen."""

    # When the system provides a version-1 UUID generator, use it (but don't
    # use UuidCreate here because its UUIDs don't conform to RFC 4122).
    _load_system_functions()
    if _generate_time_safe is not None and node is clock_seq is None:
        uuid_time, safely_generated = _generate_time_safe()
        try:
            is_safe = SafeUUID(safely_generated)
        except ValueError:
            is_safe = SafeUUID.unknown
        return UUID(bytes=uuid_time, is_safe=is_safe)

    global _last_timestamp
    import time
    nanoseconds = int(time.time() * 1e9)
    # 0x01b21dd213814000 is the number of 100-ns intervals between the
    # UUID epoch 1582-10-15 00:00:00 and the Unix epoch 1970-01-01 00:00:00.
    timestamp = int(nanoseconds/100) + 0x01b21dd213814000
    if _last_timestamp is not None and timestamp <= _last_timestamp:
        timestamp = _last_timestamp + 1
    _last_timestamp = timestamp
    if clock_seq is None:
        import random
        clock_seq = random.getrandbits(14) # instead of stable storage
    time_low = timestamp & 0xffffffff
    time_mid = (timestamp >> 32) & 0xffff
    time_hi_version = (timestamp >> 48) & 0x0fff
    clock_seq_low = clock_seq & 0xff
    clock_seq_hi_variant = (clock_seq >> 8) & 0x3f
    if node is None:
        node = getnode()
    return UUID(fields=(time_low, time_mid, time_hi_version,
                        clock_seq_hi_variant, clock_seq_low, node), version=1)

def uuid3(namespace, name):
    """Generate a UUID from the MD5 hash of a namespace UUID and a name."""
    from hashlib import md5
    hash = md5(namespace.bytes + bytes(name, "utf-8")).digest()
    return UUID(bytes=hash[:16], version=3)

def uuid4():
    """Generate a random UUID."""
    return UUID(bytes=os.urandom(16), version=4)

def uuid5(namespace, name):
    """Generate a UUID from the SHA-1 hash of a namespace UUID and a name."""
    from hashlib import sha1
    hash = sha1(namespace.bytes + bytes(name, "utf-8")).digest()
    return UUID(bytes=hash[:16], version=5)

# The following standard UUIDs are for use with uuid3() or uuid5().

NAMESPACE_DNS = UUID('6ba7b810-9dad-11d1-80b4-00c04fd430c8')
NAMESPACE_URL = UUID('6ba7b811-9dad-11d1-80b4-00c04fd430c8')
NAMESPACE_OID = UUID('6ba7b812-9dad-11d1-80b4-00c04fd430c8')
NAMESPACE_X500 = UUID('6ba7b814-9dad-11d1-80b4-00c04fd430c8')




          

      

      

    

  

    
      
          
            
  Source code for aniso8601.exceptions

# -*- coding: utf-8 -*-

# Copyright (c) 2021, Brandon Nielsen
# All rights reserved.
#
# This software may be modified and distributed under the terms
# of the BSD license.  See the LICENSE file for details.


class ISOFormatError(ValueError):
    """Raised when ISO 8601 string fails a format check."""


class RangeCheckError(ValueError):
    """Parent type of range check errors."""


class YearOutOfBoundsError(RangeCheckError):
    """Raised when year exceeds limits."""


class MonthOutOfBoundsError(RangeCheckError):
    """Raised when month is outside of 1..12."""


class WeekOutOfBoundsError(RangeCheckError):
    """Raised when week exceeds a year."""


class DayOutOfBoundsError(RangeCheckError):
    """Raised when day is outside of 1..365, 1..366 for leap year."""


class HoursOutOfBoundsError(RangeCheckError):
    """Raise when parsed hours are greater than 24."""


class MinutesOutOfBoundsError(RangeCheckError):
    """Raise when parsed seconds are greater than 60."""


class SecondsOutOfBoundsError(RangeCheckError):
    """Raise when parsed seconds are greater than 60."""


class MidnightBoundsError(RangeCheckError):
    """Raise when parsed time has an hour of 24 but is not midnight."""


class LeapSecondError(RangeCheckError):
    """Raised when attempting to parse a leap second"""




          

      

      

    

  

    
      
          
            
  Source code for blinker.base

# -*- coding: utf-8; fill-column: 76 -*-
"""Signals and events.

A small implementation of signals, inspired by a snippet of Django signal
API client code seen in a blog post.  Signals are first-class objects and
each manages its own receivers and message emission.

The :func:`signal` function provides singleton behavior for named signals.

"""
from warnings import warn
from weakref import WeakValueDictionary

from blinker._utilities import (
    WeakTypes,
    contextmanager,
    defaultdict,
    hashable_identity,
    lazy_property,
    reference,
    symbol,
    )


ANY = symbol('ANY')
ANY.__doc__ = 'Token for "any sender".'
ANY_ID = 0


class Signal(object):
    """A notification emitter."""

    #: An :obj:`ANY` convenience synonym, allows ``Signal.ANY``
    #: without an additional import.
    ANY = ANY

    @lazy_property
    def receiver_connected(self):
        """Emitted after each :meth:`connect`.

        The signal sender is the signal instance, and the :meth:`connect`
        arguments are passed through: *receiver*, *sender*, and *weak*.

        .. versionadded:: 1.2

        """
        return Signal(doc="Emitted after a receiver connects.")

    @lazy_property
    def receiver_disconnected(self):
        """Emitted after :meth:`disconnect`.

        The sender is the signal instance, and the :meth:`disconnect` arguments
        are passed through: *receiver* and *sender*.

        Note, this signal is emitted **only** when :meth:`disconnect` is
        called explicitly.

        The disconnect signal can not be emitted by an automatic disconnect
        (due to a weakly referenced receiver or sender going out of scope),
        as the receiver and/or sender instances are no longer available for
        use at the time this signal would be emitted.

        An alternative approach is available by subscribing to
        :attr:`receiver_connected` and setting up a custom weakref cleanup
        callback on weak receivers and senders.

        .. versionadded:: 1.2

        """
        return Signal(doc="Emitted after a receiver disconnects.")

    def __init__(self, doc=None):
        """
        :param doc: optional.  If provided, will be assigned to the signal's
          __doc__ attribute.

        """
        if doc:
            self.__doc__ = doc
        #: A mapping of connected receivers.
        #:
        #: The values of this mapping are not meaningful outside of the
        #: internal :class:`Signal` implementation, however the boolean value
        #: of the mapping is useful as an extremely efficient check to see if
        #: any receivers are connected to the signal.
        self.receivers = {}
        self._by_receiver = defaultdict(set)
        self._by_sender = defaultdict(set)
        self._weak_senders = {}

    def connect(self, receiver, sender=ANY, weak=True):
        """Connect *receiver* to signal events sent by *sender*.

        :param receiver: A callable.  Will be invoked by :meth:`send` with
          `sender=` as a single positional argument and any \*\*kwargs that
          were provided to a call to :meth:`send`.

        :param sender: Any object or :obj:`ANY`, defaults to ``ANY``.
          Restricts notifications delivered to *receiver* to only those
          :meth:`send` emissions sent by *sender*.  If ``ANY``, the receiver
          will always be notified.  A *receiver* may be connected to
          multiple *sender* values on the same Signal through multiple calls
          to :meth:`connect`.

        :param weak: If true, the Signal will hold a weakref to *receiver*
          and automatically disconnect when *receiver* goes out of scope or
          is garbage collected.  Defaults to True.

        """
        receiver_id = hashable_identity(receiver)
        if weak:
            receiver_ref = reference(receiver, self._cleanup_receiver)
            receiver_ref.receiver_id = receiver_id
        else:
            receiver_ref = receiver
        if sender is ANY:
            sender_id = ANY_ID
        else:
            sender_id = hashable_identity(sender)

        self.receivers.setdefault(receiver_id, receiver_ref)
        self._by_sender[sender_id].add(receiver_id)
        self._by_receiver[receiver_id].add(sender_id)
        del receiver_ref

        if sender is not ANY and sender_id not in self._weak_senders:
            # wire together a cleanup for weakref-able senders
            try:
                sender_ref = reference(sender, self._cleanup_sender)
                sender_ref.sender_id = sender_id
            except TypeError:
                pass
            else:
                self._weak_senders.setdefault(sender_id, sender_ref)
                del sender_ref

        # broadcast this connection.  if receivers raise, disconnect.
        if ('receiver_connected' in self.__dict__ and
            self.receiver_connected.receivers):
            try:
                self.receiver_connected.send(self,
                                             receiver=receiver,
                                             sender=sender,
                                             weak=weak)
            except:
                self.disconnect(receiver, sender)
                raise
        if receiver_connected.receivers and self is not receiver_connected:
            try:
                receiver_connected.send(self,
                                        receiver_arg=receiver,
                                        sender_arg=sender,
                                        weak_arg=weak)
            except:
                self.disconnect(receiver, sender)
                raise
        return receiver

    def connect_via(self, sender, weak=False):
        """Connect the decorated function as a receiver for *sender*.

        :param sender: Any object or :obj:`ANY`.  The decorated function
          will only receive :meth:`send` emissions sent by *sender*.  If
          ``ANY``, the receiver will always be notified.  A function may be
          decorated multiple times with differing *sender* values.

        :param weak: If true, the Signal will hold a weakref to the
          decorated function and automatically disconnect when *receiver*
          goes out of scope or is garbage collected.  Unlike
          :meth:`connect`, this defaults to False.

        The decorated function will be invoked by :meth:`send` with
          `sender=` as a single positional argument and any \*\*kwargs that
          were provided to the call to :meth:`send`.


        .. versionadded:: 1.1

        """
        def decorator(fn):
            self.connect(fn, sender, weak)
            return fn
        return decorator

    @contextmanager
    def connected_to(self, receiver, sender=ANY):
        """Execute a block with the signal temporarily connected to *receiver*.

        :param receiver: a receiver callable
        :param sender: optional, a sender to filter on

        This is a context manager for use in the ``with`` statement.  It can
        be useful in unit tests.  *receiver* is connected to the signal for
        the duration of the ``with`` block, and will be disconnected
        automatically when exiting the block:

        .. testsetup::

          from __future__ import with_statement
          from blinker import Signal
          on_ready = Signal()
          receiver = lambda sender: None

        .. testcode::

          with on_ready.connected_to(receiver):
             # do stuff
             on_ready.send(123)

        .. versionadded:: 1.1

        """
        self.connect(receiver, sender=sender, weak=False)
        try:
            yield None
        except:
            self.disconnect(receiver)
            raise
        else:
            self.disconnect(receiver)

    def temporarily_connected_to(self, receiver, sender=ANY):
        """An alias for :meth:`connected_to`.

        :param receiver: a receiver callable
        :param sender: optional, a sender to filter on

        .. versionadded:: 0.9

        .. versionchanged:: 1.1
          Renamed to :meth:`connected_to`.  ``temporarily_connected_to`` was
          deprecated in 1.2 and will be removed in a subsequent version.

        """
        warn("temporarily_connected_to is deprecated; "
             "use connected_to instead.",
             DeprecationWarning)
        return self.connected_to(receiver, sender)

    def send(self, *sender, **kwargs):
        """Emit this signal on behalf of *sender*, passing on \*\*kwargs.

        Returns a list of 2-tuples, pairing receivers with their return
        value. The ordering of receiver notification is undefined.

        :param \*sender: Any object or ``None``.  If omitted, synonymous
          with ``None``.  Only accepts one positional argument.

        :param \*\*kwargs: Data to be sent to receivers.

        """
        # Using '*sender' rather than 'sender=None' allows 'sender' to be
        # used as a keyword argument- i.e. it's an invisible name in the
        # function signature.
        if len(sender) == 0:
            sender = None
        elif len(sender) > 1:
            raise TypeError('send() accepts only one positional argument, '
                            '%s given' % len(sender))
        else:
            sender = sender[0]
        if not self.receivers:
            return []
        else:
            return [(receiver, receiver(sender, **kwargs))
                    for receiver in self.receivers_for(sender)]

    def has_receivers_for(self, sender):
        """True if there is probably a receiver for *sender*.

        Performs an optimistic check only.  Does not guarantee that all
        weakly referenced receivers are still alive.  See
        :meth:`receivers_for` for a stronger search.

        """
        if not self.receivers:
            return False
        if self._by_sender[ANY_ID]:
            return True
        if sender is ANY:
            return False
        return hashable_identity(sender) in self._by_sender

    def receivers_for(self, sender):
        """Iterate all live receivers listening for *sender*."""
        # TODO: test receivers_for(ANY)
        if self.receivers:
            sender_id = hashable_identity(sender)
            if sender_id in self._by_sender:
                ids = (self._by_sender[ANY_ID] |
                       self._by_sender[sender_id])
            else:
                ids = self._by_sender[ANY_ID].copy()
            for receiver_id in ids:
                receiver = self.receivers.get(receiver_id)
                if receiver is None:
                    continue
                if isinstance(receiver, WeakTypes):
                    strong = receiver()
                    if strong is None:
                        self._disconnect(receiver_id, ANY_ID)
                        continue
                    receiver = strong
                yield receiver

    def disconnect(self, receiver, sender=ANY):
        """Disconnect *receiver* from this signal's events.

        :param receiver: a previously :meth:`connected<connect>` callable

        :param sender: a specific sender to disconnect from, or :obj:`ANY`
          to disconnect from all senders.  Defaults to ``ANY``.

        """
        if sender is ANY:
            sender_id = ANY_ID
        else:
            sender_id = hashable_identity(sender)
        receiver_id = hashable_identity(receiver)
        self._disconnect(receiver_id, sender_id)

        if ('receiver_disconnected' in self.__dict__ and
            self.receiver_disconnected.receivers):
            self.receiver_disconnected.send(self,
                                            receiver=receiver,
                                            sender=sender)

    def _disconnect(self, receiver_id, sender_id):
        if sender_id == ANY_ID:
            if self._by_receiver.pop(receiver_id, False):
                for bucket in self._by_sender.values():
                    bucket.discard(receiver_id)
            self.receivers.pop(receiver_id, None)
        else:
            self._by_sender[sender_id].discard(receiver_id)
            self._by_receiver[receiver_id].discard(sender_id)

    def _cleanup_receiver(self, receiver_ref):
        """Disconnect a receiver from all senders."""
        self._disconnect(receiver_ref.receiver_id, ANY_ID)

    def _cleanup_sender(self, sender_ref):
        """Disconnect all receivers from a sender."""
        sender_id = sender_ref.sender_id
        assert sender_id != ANY_ID
        self._weak_senders.pop(sender_id, None)
        for receiver_id in self._by_sender.pop(sender_id, ()):
            self._by_receiver[receiver_id].discard(sender_id)

    def _cleanup_bookkeeping(self):
        """Prune unused sender/receiver bookeeping. Not threadsafe.

        Connecting & disconnecting leave behind a small amount of bookeeping
        for the receiver and sender values. Typical workloads using Blinker,
        for example in most web apps, Flask, CLI scripts, etc., are not
        adversely affected by this bookkeeping.

        With a long-running Python process performing dynamic signal routing
        with high volume- e.g. connecting to function closures, "senders" are
        all unique object instances, and doing all of this over and over- you
        may see memory usage will grow due to extraneous bookeeping. (An empty
        set() for each stale sender/receiver pair.)

        This method will prune that bookeeping away, with the caveat that such
        pruning is not threadsafe. The risk is that cleanup of a fully
        disconnected receiver/sender pair occurs while another thread is
        connecting that same pair. If you are in the highly dynamic, unique
        receiver/sender situation that has lead you to this method, that
        failure mode is perhaps not a big deal for you.
        """
        for mapping in (self._by_sender, self._by_receiver):
            for _id, bucket in list(mapping.items()):
                if not bucket:
                    mapping.pop(_id, None)

    def _clear_state(self):
        """Throw away all signal state.  Useful for unit tests."""
        self._weak_senders.clear()
        self.receivers.clear()
        self._by_sender.clear()
        self._by_receiver.clear()


receiver_connected = Signal("""\
Sent by a :class:`Signal` after a receiver connects.

:argument: the Signal that was connected to
:keyword receiver_arg: the connected receiver
:keyword sender_arg: the sender to connect to
:keyword weak_arg: true if the connection to receiver_arg is a weak reference

.. deprecated:: 1.2

As of 1.2, individual signals have their own private
:attr:`~Signal.receiver_connected` and
:attr:`~Signal.receiver_disconnected` signals with a slightly simplified
call signature.  This global signal is planned to be removed in 1.6.

""")


class NamedSignal(Signal):
    """A named generic notification emitter."""

    def __init__(self, name, doc=None):
        Signal.__init__(self, doc)

        #: The name of this signal.
        self.name = name

    def __repr__(self):
        base = Signal.__repr__(self)
        return "%s; %r>" % (base[:-1], self.name)


class Namespace(dict):
    """A mapping of signal names to signals."""

    def signal(self, name, doc=None):
        """Return the :class:`NamedSignal` *name*, creating it if required.

        Repeated calls to this function will return the same signal object.

        """
        try:
            return self[name]
        except KeyError:
            return self.setdefault(name, NamedSignal(name, doc))


class WeakNamespace(WeakValueDictionary):
    """A weak mapping of signal names to signals.

    Automatically cleans up unused Signals when the last reference goes out
    of scope.  This namespace implementation exists for a measure of legacy
    compatibility with Blinker <= 1.2, and may be dropped in the future.

    .. versionadded:: 1.3

    """

    def signal(self, name, doc=None):
        """Return the :class:`NamedSignal` *name*, creating it if required.

        Repeated calls to this function will return the same signal object.

        """
        try:
            return self[name]
        except KeyError:
            return self.setdefault(name, NamedSignal(name, doc))


signal = Namespace().signal




          

      

      

    

  

    
      
          
            
  Source code for coaster.app

"""
App configuration
=================
"""

from flask import Flask
from flask.sessions import SecureCookieSessionInterface
import itsdangerous

from . import logger
from .auth import current_auth
from .views import current_view

__all__ = [
    'KeyRotationWrapper',
    'RotatingKeySecureCookieSessionInterface',
    'Flask',
    'init_app',
]

_additional_config = {
    'dev': 'development.py',
    'development': 'development.py',
    'test': 'testing.py',
    'testing': 'testing.py',
    'prod': 'production.py',
    'production': 'production.py',
}


[docs]class KeyRotationWrapper:
    """
    Wrapper to support multiple secret keys in itsdangerous.

    The first secret key is used for all operations, but if it causes a BadSignature
    exception, the other secret keys are tried in order.

    :param cls: Signing class from itsdangerous (eg: URLSafeTimedSerializer)
    :param secret_keys: List of secret keys
    :param kwargs: Arguments to pass to each signer/serializer
    """

    def __init__(self, cls, secret_keys, **kwargs):
        if isinstance(secret_keys, str):
            raise ValueError("Secret keys must be a list")
        self._engines = [cls(key, **kwargs) for key in secret_keys]

    def __getattr__(self, attr):
        item = getattr(self._engines[0], attr)
        return self._make_wrapper(attr) if callable(item) else item

    def _make_wrapper(self, attr):
        def wrapper(*args, **kwargs):
            last = len(self._engines) - 1
            for counter, engine in enumerate(self._engines):
                try:
                    return getattr(engine, attr)(*args, **kwargs)
                except itsdangerous.exc.BadSignature:
                    if counter == last:
                        # We've run out of engines. Raise error to caller
                        raise

        return wrapper



[docs]class RotatingKeySecureCookieSessionInterface(SecureCookieSessionInterface):
    """Replaces the serializer with key rotation support"""

    def get_signing_serializer(self, app):
        if not app.config.get('SECRET_KEYS'):
            return None
        signer_kwargs = {
            'key_derivation': self.key_derivation,
            'digest_method': self.digest_method,
        }

        return KeyRotationWrapper(
            itsdangerous.URLSafeTimedSerializer,
            app.config['SECRET_KEYS'],
            salt=self.salt,
            serializer=self.serializer,
            signer_kwargs=signer_kwargs,
        )



[docs]def init_app(app, init_logging=True):
    """
    Configure an app depending on the environment. Loads settings from a file
    named ``settings.py`` in the instance folder, followed by additional
    settings from one of ``development.py``, ``production.py`` or
    ``testing.py``. Typical usage::

        from flask import Flask
        import coaster.app

        app = Flask(__name__, instance_relative_config=True)
        coaster.app.init_app(app)  # Guess environment automatically

    :func:`init_app` also configures logging by calling
    :func:`coaster.logger.init_app`.

    :param app: App to be configured
    :param bool init_logging: Call `coaster.logger.init_app` (default `True`)
    """
    # Make current_auth available to app templates
    app.jinja_env.globals['current_auth'] = current_auth
    # Make the current view available to app templates
    app.jinja_env.globals['current_view'] = current_view
    # Disable Flask-SQLAlchemy events.
    # Apps that want it can turn it back on in their config
    app.config.setdefault('SQLALCHEMY_TRACK_MODIFICATIONS', False)
    # Load config from the app's settings.py
    load_config_from_file(app, 'settings.py')

    # Load additional settings from the app's environment-specific config file:
    # Flask sets ``ENV`` configuration variable based on ``FLASK_ENV`` environment
    # variable. So we can directly get it from ``app.config['ENV']``.
    # Lowercase because that's how flask defines it.
    # ref: https://flask.palletsprojects.com/en/1.1.x/config/#environment-and-debug-features
    additional = _additional_config.get(app.config['ENV'].lower())
    if additional:
        load_config_from_file(app, additional)

    if init_logging:
        logger.init_app(app)



def load_config_from_file(app, filepath):
    """Helper function to load config from a specified file"""
    try:
        app.config.from_pyfile(filepath)
        return True
    except IOError:
        app.logger.warning(
            "Did not find settings file %s for additional settings, skipping it",
            filepath,
        )
        return False




          

      

      

    

  

    
      
          
            
  Source code for coaster.assets

"""
Assets
======

Coaster provides a simple asset management system for semantically versioned
assets using the semantic_version_ and webassets_ libraries. Many popular
libraries such as jQuery are not semantically versioned, so you will have to
be careful about assumptions you make around them.

.. _semantic_version: http://python-semanticversion.readthedocs.org/en/latest/
.. _webassets: http://elsdoerfer.name/docs/webassets/
"""

from collections import defaultdict
import re

from flask_assets import Bundle
from webassets.filter import Filter, register_filter

# Version is not used here but is made available for others to import from
from semantic_version import SimpleSpec, Version

_VERSION_SPECIFIER_RE = re.compile('[<=>!*]')

__all__ = ['Version', 'SimpleSpec', 'VersionedAssets', 'AssetNotFound']


def split_namespec(namespec):
    find_mark = _VERSION_SPECIFIER_RE.search(namespec)
    if find_mark is None:
        name = namespec
        spec = SimpleSpec('*')
    else:
        name = namespec[: find_mark.start()]
        spec = SimpleSpec(namespec[find_mark.start() :])
    return name, spec


[docs]class AssetNotFound(Exception):
    """No asset with this name"""



[docs]class VersionedAssets(defaultdict):
    """
    Semantic-versioned assets. To use, initialize a container for your assets::

        from coaster.assets import VersionedAssets, Version
        assets = VersionedAssets()

    And then populate it with your assets. The simplest way is by specifying
    the asset name, version number, and path to the file (within your static
    folder)::

        assets['jquery.js'][Version('1.8.3')] = 'js/jquery-1.8.3.js'

    You can also specify one or more *requirements* for an asset by supplying
    a list or tuple of requirements followed by the actual asset::

        assets['jquery.form.js'][Version('2.96.0')] = (
            'jquery.js', 'js/jquery.form-2.96.js')

    You may have an asset that provides replacement functionality for another asset::

        assets['zepto.js'][Version('1.0.0-rc1')] = {
            'provides': 'jquery.js',
            'bundle': 'js/zepto-1.0rc1.js',
            }

    Assets specified as a dictionary can have three keys:

    :parameter provides: Assets provided by this asset
    :parameter requires: Assets required by this asset (with optional version
        specifications)
    :parameter bundle: The asset itself
    :type provides: string or list
    :type requires: string or list
    :type bundle: string or Bundle

    To request an asset::

        assets.require('jquery.js', 'jquery.form.js==2.96.0', ...)

    This returns a webassets Bundle of the requested assets and their dependencies.

    You can also ask for certain assets to not be included even if required if, for
    example, you are loading them from elsewhere such as a CDN. Prefix the asset name
    with '!'::

        assets.require('!jquery.js', 'jquery.form.js', ...)

    To use these assets in a Flask app, register the assets with an environment::

        from flask_assets import Environment
        appassets = Environment(app)
        appassets.register('js_all', assets.require('jquery.js', ...))

    And include them in your master template:

    .. sourcecode:: jinja

        {% assets "js_all" -%}
          <script type="text/javascript" src="{{ ASSET_URL }}"></script>
        {%- endassets -%}

    """

    def __init__(self):
        # Override dict's __init__ to prevent parameters
        super().__init__(dict)

    def _require_recursive(self, *namespecs):
        asset_versions = {}  # Name: version
        bundles = []
        for namespec in namespecs:
            name, spec = split_namespec(namespec)
            version = spec.select(list(self[name].keys()))
            if version:
                if name in asset_versions:
                    if asset_versions[name] not in spec:
                        raise ValueError(
                            "%s does not match already requested asset %s==%s"
                            % (namespec, name, asset_versions[name])
                        )
                else:
                    asset = self[name][version]
                    if isinstance(asset, (list, tuple)):
                        # We have (requires, bundle). Get requirements
                        requires = asset[:-1]
                        provides = []
                        bundle = asset[-1]
                    elif isinstance(asset, dict):
                        requires = asset.get('requires', [])
                        if isinstance(requires, str):
                            requires = [requires]
                        provides = asset.get('provides', [])
                        if isinstance(provides, str):
                            provides = [provides]
                        bundle = asset.get('bundle')
                    else:
                        provides = []
                        requires = []
                        bundle = asset
                    filtered_requires = []
                    for req in requires:
                        req_name, req_spec = split_namespec(req)
                        if req_name in asset_versions:
                            if asset_versions[req_name] not in req_spec:
                                # The version asked for conflicts with a version
                                # currently used.
                                raise ValueError(
                                    "%s is not compatible with already requested "
                                    "version %s" % (req, asset_versions[req_name])
                                )
                        else:
                            filtered_requires.append(req)
                    # Get these requirements
                    req_bundles = self._require_recursive(*filtered_requires)
                    bundles.extend(req_bundles)
                    # Save list of provided assets
                    for provided in provides:
                        if provided not in asset_versions:
                            asset_versions[provided] = version
                    for req_name, req_version, req_bundle in req_bundles:
                        asset_versions[req_name] = req_version
                    if bundle is not None:
                        bundles.append((name, version, bundle))
            else:
                raise AssetNotFound(namespec)
        return bundles

[docs]    def require(self, *namespecs):
        """Return a bundle of the requested assets and their dependencies."""
        blacklist = {n[1:] for n in namespecs if n.startswith('!')}
        not_blacklist = [n for n in namespecs if not n.startswith('!')]
        return Bundle(
            *[
                bundle
                for name, version, bundle in self._require_recursive(*not_blacklist)
                if name not in blacklist
            ]
        )




class UglipyJS(Filter):
    """
    Minifies Javascript using UgliPyJS, the Python wrapper for UglifyJS.
    """

    name = 'uglipyjs'

    def setup(self):
        import uglipyjs

        self.uglipyjs = uglipyjs  # skipcq: PYL-W0201

    def output(self, _in, out, **kw):
        out.write(str(self.uglipyjs.compile(_in.read()), 'utf-8'))


register_filter(UglipyJS)




          

      

      

    

  

    
      
          
            
  Source code for coaster.auth

"""
Authentication management
=========================

Coaster provides a :obj:`current_auth` for handling authentication. Login
managers must comply with its API for Coaster's view handlers to work.

If a login manager installs itself as ``current_app.login_manager`` and
provides a ``_load_user()`` method, it will be called when :obj:`current_auth`
is invoked for the first time in a request. Login managers can call
:func:`add_auth_attribute` to load the actor (typically the authenticated user)
and any other relevant authentication attributes.

For compatibility with Flask-Login, a user object loaded at
``_request_ctx_stack.top.user`` will be recognised and made available via
:obj:`current_auth`.
"""

# mypy can't find _request_ctx_stack in flask
from flask import (  # type: ignore[attr-defined]
    _request_ctx_stack,
    current_app,
    has_request_context,
)
from werkzeug.local import LocalProxy

from .utils import InspectableSet

__all__ = ['add_auth_attribute', 'add_auth_anchor', 'request_has_auth', 'current_auth']


[docs]def add_auth_attribute(attr, value, actor=False):
    """
    Helper function for login managers. Adds authorization attributes
    to :obj:`current_auth` for the duration of the request.

    :param str attr: Name of the attribute
    :param value: Value of the attribute
    :param bool actor: Whether this attribute is an actor
       (user or client app accessing own data)

    If the attribute is an actor and :obj:`current_auth` does not currently
    have an actor, the attribute is also made available as
    ``current_auth.actor``, which in turn is used by
    ``current_auth.is_authenticated``.

    The attribute name ``user`` is special-cased:

    1. ``user`` is always treated as an actor
    2. ``user`` is also made available as ``_request_ctx_stack.top.user`` for
       compatibility with Flask-Login
    """
    if attr in (
        'actor',
        'anchors',
        'is_anonymous',
        'not_anonymous',
        'is_authenticated',
        'not_authenticated',
    ):
        raise AttributeError("Attribute name %s is reserved by current_auth" % attr)

    # Invoking current_auth will also create it on the local stack. We can
    # then proceed to set attributes on it.
    ca = current_auth._get_current_object()
    # Since :class:`CurrentAuth` overrides ``__setattr__``, we need to use
    # :class:`object`'s.
    object.__setattr__(ca, attr, value)

    if attr == 'user':
        # Special-case 'user' for compatibility with Flask-Login
        _request_ctx_stack.top.user = value
        # A user is always an actor
        actor = True

    if actor:
        object.__setattr__(ca, 'actor', value)



[docs]def add_auth_anchor(anchor):
    """
    Helper function for login managers and view handlers to add a new auth anchor.
    This is a placeholder until anchors are properly specified.
    """
    existing = set(current_auth.anchors)
    existing.add(anchor)
    ca = current_auth._get_current_object()
    object.__setattr__(ca, 'anchors', frozenset(existing))



[docs]def request_has_auth():
    """
    Helper function that returns True if :obj:`current_auth` was invoked during
    the current request. A login manager can use this during request teardown
    to set cookies or perform other housekeeping functions.
    """
    return hasattr(_request_ctx_stack.top, 'current_auth')



class CurrentAuth:
    """
    Holding class for current authenticated objects such as user accounts.
    This class is constructed by :obj:`current_auth`. Typical uses:

    Check if you have a valid actor in the current request::

        if current_auth:

    which is equivalent to::

        if current_auth.is_authenticated:

    Reverse check, for anonymous user. Your login manager may or may not
    treat these as special database objects::

        if current_auth.is_anonymous:

    Access the underlying user object via the :attr:`user` attribute::

        if document.user == current_auth.user:
            other_document.user = current_auth.user

    If your login manager supports security actors other than users (such
    as access tokens or client apps), the current actor will be available
    as the :attr:`actor` attribute. Users are always treated as actors.

    Additional attributes provided by your login manager are also available as
    direct attributes of :obj:`current_auth`.
    """

    def __init__(self, user):
        object.__setattr__(self, 'user', user)
        object.__setattr__(self, 'actor', user)
        object.__setattr__(self, 'permissions', InspectableSet())
        object.__setattr__(  # TODO: Placeholder for anchors
            self, 'anchors', frozenset()
        )

    def __setattr__(self, attr, value):
        raise AttributeError('CurrentAuth is read-only')

    def __repr__(self):  # pragma: no cover
        return 'CurrentAuth(%s)' % repr(self.actor)

    def __bool__(self):
        """
        Returns ``True`` if user is authenticated, ``False`` if not.
        """
        return self.is_authenticated

    __nonzero__ = __bool__  # for backward compatibility in Python 2.x

    @property
    def is_anonymous(self):
        """
        Property that returns ``True`` if an actor is not present, or if an
        actor is present but has an ``is_anonymous`` attribute
        set to ``True``.
        """
        if self.actor is not None:
            return getattr(self.actor, 'is_anonymous', False)
        return True

    @property
    def not_anonymous(self):
        """
        Shortcut for ```if not current_auth.is_anonymous:```.
        """
        return not self.is_anonymous

    @property
    def is_authenticated(self):
        """
        Property that returns ``True`` if an actor is present.
        """
        return self.actor is not None

    @property
    def not_authenticated(self):
        """
        Shortcut for ```if not current_auth.is_authenticated:```.
        """
        return not self.is_authenticated


def _get_current_auth():
    # 1. Do we have a request?
    if has_request_context():
        # 2. Does this request already have current_auth? If so, return it
        if hasattr(_request_ctx_stack.top, 'current_auth'):
            return _request_ctx_stack.top.current_auth

        # 3. If not, does it have a known user (Flask-Login protocol)? If so, construct
        # current_auth
        if hasattr(_request_ctx_stack.top, 'user'):
            _request_ctx_stack.top.current_auth = CurrentAuth(
                _request_ctx_stack.top.user
            )
        # 4. If none of these, construct a blank one and probe for content
        else:
            ca = CurrentAuth(None)
            # If the login manager below calls :func:`add_auth_attribute`,
            # we'll have a recursive entry into :func:`_get_current_auth`, so make sure
            # the stack has an empty :class:`CurrentAuth` on it
            _request_ctx_stack.top.current_auth = ca
            # 4.1. Now check for a login manager and call it
            # Flask-Login, Flask-Lastuser or equivalent must add a login_manager
            if hasattr(current_app, 'login_manager') and hasattr(
                current_app.login_manager, '_load_user'
            ):
                current_app.login_manager._load_user()
            # 4.2. In case the login manager did not call :func:`add_auth_attribute`,
            # we'll need to do it
            if ca.user is None:
                add_auth_attribute(
                    'user', getattr(_request_ctx_stack.top, 'user', None)
                )

        # Return the newly constructed current_auth
        return _request_ctx_stack.top.current_auth
    # Fallback if there is no request context. Return a blank current_auth
    # so that ``current_auth.is_authenticated`` remains valid for checking status
    return CurrentAuth(None)  # Make this work even when there's no request


#: A proxy object that hosts state for user authentication, attempting to load
#: state from request context if not already loaded. Returns a
#: :class:`CurrentAuth`. Typical use::
#:
#:     from coaster.auth import current_auth
#:
#:     @app.route('/')
#:     def user_check():
#:         if current_auth.is_authenticated:
#:             return "We have a user"
#:         else:
#:             return "User not logged in"
current_auth = LocalProxy(_get_current_auth)




          

      

      

    

  

    
      
          
            
  Source code for coaster.logger

"""
Logger
=======

Coaster can help your application log errors at run-time. Initialize with
:func:`coaster.logger.init_app`. If you use :func:`coaster.app.init_app`,
this is done automatically for you.
"""

from datetime import datetime, timedelta
from html import escape
from io import StringIO
from pprint import pprint
from threading import Lock
from typing import Any, Dict
import logging
import logging.handlers
import re
import textwrap
import traceback

from flask import g, request, session
from flask.config import Config

import requests

from .auth import current_auth

# Global variable to ensure log handlers are registered only once per process
logging_configured = False

# Regex for credit card numbers
_card_re = re.compile(r'\b(?:\d[ -]*?){13,16}\b')

# These keywords are borrowed from Sentry's documentation and expanded for PII
_filter_re = re.compile(
    '''
    (password
    |secret
    |passwd
    |api_key
    |apikey
    |access_token
    |auth_token
    |_token
    |token_
    |credentials
    |mysql_pwd
    |stripetoken
    |cardnumber
    |email
    |phone)
    ''',
    re.IGNORECASE | re.VERBOSE,
)

# global var as lazy in-memory cache
error_throttle_timestamp_slack: Dict[str, datetime] = {}
error_throttle_timestamp_telegram: Dict[str, datetime] = {}


[docs]class FilteredValueIndicator:
    """Represent a filtered value."""

    def __str__(self):
        """Filter str."""
        return '[Filtered]'

    def __repr__(self):
        """Filter repr."""
        return '[Filtered]'



# Construct a singleton
filtered_value_indicator = FilteredValueIndicator()


[docs]class RepeatValueIndicator:
    """Represent a repeating value."""

    def __init__(self, key):
        """Init with key."""
        self.key = key

    def __repr__(self):
        """Return representation."""
        return '<same as prior "%s">' % self.key

    __str__ = __repr__



[docs]def filtered_value(key, value):
    """Find and mask sensitive values based on key names."""
    if isinstance(key, str) and _filter_re.search(key):
        return filtered_value_indicator
    if isinstance(value, str):
        return _card_re.sub('[Filtered]', value)
    return value



[docs]def pprint_with_indent(dictlike, outfile, indent=4):
    """Filter values and pprint with indent to create a Markdown code block."""
    out = StringIO()
    pprint(  # NOQA: T003
        {key: filtered_value(key, value) for key, value in dictlike.items()}, out
    )
    outfile.write(textwrap.indent(out.getvalue(), ' ' * indent))
    out.close()



[docs]class LocalVarFormatter(logging.Formatter):
    """Log the contents of local variables in the stack frame."""

    def __init__(self, *args, **kwargs):
        """Init formatter."""
        super().__init__(*args, **kwargs)
        self.lock = Lock()

[docs]    def format(self, record):  # NOQA: A003
        """
        Format the specified record as text.

        Overrides :meth:`logging.Formatter.format` to remove cache of
        :attr:`record.exc_text` unless it was produced by this formatter.
        """
        if (
            record.exc_info
            and record.exc_text
            and "Stack frames (most recent call first)" not in record.exc_text
        ):
            record.exc_text = None
        return super().format(record)


[docs]    def formatException(self, ei) -> str:  # NOQA: N802
        """Render a stack trace with local variables in each stack frame."""
        tb = ei[2]
        while True:
            if not tb.tb_next:
                break
            tb = tb.tb_next
        stack = []
        f = tb.tb_frame
        while f:
            stack.append(f)
            f = f.f_back

        sio = StringIO()
        traceback.print_exception(ei[0], ei[1], ei[2], None, sio)

        with self.lock:
            # Monkey-patch Flask Config's __repr__ to not dump sensitive config. This
            # can happen when a Jinja2 template is part of the stack, as templates get
            # app config. We perform this patch and dump within a lock to ensure no
            # conflict with a parallel stack dump -- which could otherwise restore the
            # original __repr__ while this is still dumping.
            original_config_repr = Config.__repr__
            Config.__repr__ = lambda self: '<Config [FILTERED]>'  # type: ignore[assignment]
            value_cache: Dict[Any, str] = {}

            print('\n----------\n', file=sio)  # NOQA: T001
            # XXX: The following text is used as a signature in :meth:`format` above
            print("Stack frames (most recent call first):", file=sio)  # NOQA: T001
            for frame in stack:
                print('\n----\n', file=sio)  # NOQA: T001
                print(  # NOQA: T001
                    "Frame %s in %s at line %s"
                    % (frame.f_code.co_name, frame.f_code.co_filename, frame.f_lineno),
                    file=sio,
                )
                for attr, value in list(frame.f_locals.items()):
                    idvalue = id(value)
                    if idvalue in value_cache:
                        value = RepeatValueIndicator(value_cache[idvalue])
                    else:
                        value_cache[idvalue] = "%s.%s" % (frame.f_code.co_name, attr)
                    print("\t%20s = " % attr, end=' ', file=sio)  # NOQA: T001
                    try:
                        print(repr(filtered_value(attr, value)), file=sio)  # NOQA: T001
                    except:  # NOQA
                        # We need a bare except clause because this is the exception
                        # handler. It can't have exceptions of its own.
                        print("<ERROR WHILE PRINTING VALUE>", file=sio)  # NOQA: T001

            del value_cache
            Config.__repr__ = original_config_repr  # type: ignore[assignment]

        if request:
            print('\n----------\n', file=sio)  # NOQA: T001
            print("Request context:", file=sio)  # NOQA: T001
            request_data = {
                'form': {
                    k: filtered_value(k, v)
                    for k, v in request.form.to_dict(flat=False).items()
                },
                'args': {
                    k: filtered_value(k, v)
                    for k, v in request.args.to_dict(flat=False).items()
                },
                'headers': request.headers,
                'environ': request.environ,
                'method': request.method,
                'blueprint': request.blueprint,
                'endpoint': request.endpoint,
                'view_args': request.view_args,
            }
            try:
                pprint_with_indent(request_data, sio)
            except:  # NOQA
                print("<ERROR WHILE PRINTING VALUE>", file=sio)  # NOQA: T001

        if session:
            print('\n----------\n', file=sio)  # NOQA: T001
            print("Session cookie contents:", file=sio)  # NOQA: T001
            try:
                pprint_with_indent(session, sio)
            except:  # NOQA
                print("<ERROR WHILE PRINTING VALUE>", file=sio)  # NOQA: T001

        if g:
            print('\n----------\n', file=sio)  # NOQA: T001
            print("App context:", file=sio)  # NOQA: T001
            try:
                pprint_with_indent(vars(g), sio)
            except:  # NOQA
                print("<ERROR WHILE PRINTING VALUE>", file=sio)  # NOQA: T001

        if current_auth:
            print('\n----------\n', file=sio)  # NOQA: T001
            print("Current auth:", file=sio)  # NOQA: T001
            try:
                pprint_with_indent(vars(current_auth), sio)
            except:  # NOQA
                print("<ERROR WHILE PRINTING VALUE>", file=sio)  # NOQA: T001

        s = sio.getvalue()
        sio.close()
        if s[-1:] == '\n':
            s = s[:-1]
        return s




[docs]class SlackHandler(logging.Handler):
    """Custom logging handler to post error reports to Slack."""

    def __init__(self, app_name, webhooks):
        """Init handler."""
        super().__init__()
        self.app_name = app_name
        self.webhooks = webhooks

[docs]    def emit(self, record):
        """Emit an event."""
        throttle_key = (record.module, record.lineno)
        if throttle_key not in error_throttle_timestamp_slack or (
            (datetime.utcnow() - error_throttle_timestamp_slack[throttle_key])
            > timedelta(minutes=5)
        ):

            # Sanity check:
            # If we're not going to be reporting this, don't bother to format payload
            if record.levelname not in [
                lname
                for webhook in self.webhooks
                for lname in webhook.get('levelnames', [])
            ]:
                return
            if record.exc_text:
                double_split = [
                    s.split('----') for s in record.exc_text.split('----------')
                ]
                flat_list = [item for sublist in double_split for item in sublist]
                # Separate out the first line of each section. It'll be used as the
                # "pretext" while the rest will be used as a "text" attachment.
                sections = [s.strip().split('\n', 1) for s in flat_list]
            else:
                sections = []

            data = {
                'text': "*{levelname}* in {name}: {message}: `{info}`".format(
                    levelname=record.levelname,
                    name=self.app_name,
                    message=record.message,
                    info=repr(record.exc_info[1]) if record.exc_info else '',
                ),
                'attachments': [
                    {
                        'mrkdwn_in': ['text'],
                        'fallback': section[0],
                        'pretext': section[0],
                        'text': ('```\n' + section[1] + '\n```')
                        if len(section) > 1
                        else '',
                    }
                    for section in sections
                ],
            }

            for webhook in self.webhooks:
                if record.levelname not in webhook.get('levelnames', []):
                    continue
                payload = dict(data)
                for attr in ('channel', 'username', 'icon_emoji'):
                    if attr in webhook:
                        payload[attr] = webhook[attr]

                try:
                    requests.post(
                        webhook['url'],
                        json=payload,
                        headers={'Content-Type': 'application/json'},
                    )
                except:  # NOQA  # nosec
                    # We need a bare except clause because this is the exception
                    # handler. It can't have exceptions of its own.
                    pass
                error_throttle_timestamp_slack[throttle_key] = datetime.utcnow()




[docs]class TelegramHandler(logging.Handler):
    """Custom logging handler to report errors to a Telegram chat."""

    def __init__(self, app_name, chatid, apikey):
        """Init handler."""
        super().__init__()
        self.app_name = app_name
        self.chatid = chatid
        self.apikey = apikey

[docs]    def emit(self, record):
        """Emit an event."""
        throttle_key = (record.module, record.lineno)
        if throttle_key not in error_throttle_timestamp_telegram or (
            (datetime.utcnow() - error_throttle_timestamp_telegram[throttle_key])
            > timedelta(minutes=5)
        ):
            text = '<b>{levelname}</b> in <b>{name}</b>: {message}'.format(
                levelname=escape(record.levelname, False),
                name=escape(self.app_name, False),
                message=escape(record.message, False),
            )
            if record.exc_info:
                # Reverse the traceback, after dropping the first line with
                # "Traceback (most recent call first)".
                traceback_lines = traceback.format_exception(*record.exc_info)[1:][::-1]
                for index, stack_frame in enumerate(traceback_lines):
                    stack_frame_lines = stack_frame.split('\n', 1)
                    traceback_lines[index] = (
                        '\n'.join(
                            [escape(stack_frame_lines[0].strip(), False)]
                            + [
                                '<pre>' + escape(_l.strip(), False) + '</pre>'
                                for _l in stack_frame_lines[1:]
                                if _l
                            ]
                        )
                        + '\n'
                    )
                text += '\n\n' + '\n'.join(traceback_lines)
            if len(text) > 4096:
                text = text[: 4096 - 7]  # 7 = len('</pre>…')
                if text.count('<pre>') > text.count('</pre>'):
                    text += '</pre>'
                text += '…'

            requests.post(
                'https://api.telegram.org/bot{apikey}/sendMessage'.format(
                    apikey=self.apikey
                ),
                data={
                    'chat_id': self.chatid,
                    'parse_mode': 'html',
                    'text': text,
                    'disable_preview': True,
                },
            )
            error_throttle_timestamp_telegram[throttle_key] = datetime.utcnow()




[docs]def init_app(app):
    """
    Enable logging for an app using :class:`LocalVarFormatter`.

    Requires the app to be configured and checks for the following configuration
    parameters. All are optional:

    * ``LOGFILE``: Name of the file to log to (default ``error.log``)
    * ``LOGFILE_LEVEL``: Logging level to use for file logger (default `WARNING`)
    * ``ADMINS``: List of email addresses of admins who will be mailed error reports
    * ``MAIL_DEFAULT_SENDER``: From address of email. Can be an address or a tuple with
        name and address
    * ``MAIL_SERVER``: SMTP server to send with (default ``localhost``)
    * ``MAIL_USERNAME`` and ``MAIL_PASSWORD``: SMTP credentials, if required
    * ``SLACK_LOGGING_WEBHOOKS``: If present, will send error logs to all specified
        Slack webhooks
    * ``TELEGRAM_ERROR_CHATID`` and ``TELEGRAM_ERROR_APIKEY``: If present, will use the
        specified API key to post a message to the specified chat

    Format for ``SLACK_LOGGING_WEBHOOKS``::

        SLACK_LOGGING_WEBHOOKS = [{
            'levelnames': ['WARNING', 'ERROR', 'CRITICAL'],
            'url': 'https://hooks.slack.com/...'
            }]

    """
    global logging_configured
    if logging_configured:
        app.logger.warning("Logging already configured, ignoring repeat call")
        return
    logging_configured = True

    root = logging.getLogger()

    formatter = LocalVarFormatter(
        '%(asctime)s - %(module)s.%(funcName)s:%(lineno)s - %(levelname)s - %(message)s'
    )

    error_log_file = app.config.get('LOGFILE', 'error.log')
    if error_log_file:  # Specify a falsy value in config to disable the log file
        file_handler = logging.handlers.TimedRotatingFileHandler(
            error_log_file,
            when=app.config.get('LOGFILE_WHEN', 'midnight'),
            backupCount=app.config.get('LOGFILE_BACKUPCOUNT', 0),
        )
        file_handler.setFormatter(formatter)
        file_handler.setLevel(app.config.get('LOGFILE_LEVEL', logging.WARNING))
        root.addHandler(file_handler)

    if app.config.get('SLACK_LOGGING_WEBHOOKS'):
        logging.handlers.SlackHandler = SlackHandler
        slack_handler = logging.handlers.SlackHandler(
            app_name=app.config.get('SITE_ID') or app.name,
            webhooks=app.config['SLACK_LOGGING_WEBHOOKS'],
        )
        slack_handler.setFormatter(formatter)
        slack_handler.setLevel(logging.NOTSET)
        root.addHandler(slack_handler)

    if app.config.get('TELEGRAM_ERROR_CHATID') and app.config.get(
        'TELEGRAM_ERROR_APIKEY'
    ):
        logging.handlers.TelegramHandler = TelegramHandler
        telegram_handler = logging.handlers.TelegramHandler(
            app_name=app.config.get('SITE_ID') or app.name,
            chatid=app.config['TELEGRAM_ERROR_CHATID'],
            apikey=app.config['TELEGRAM_ERROR_APIKEY'],
        )
        telegram_handler.setLevel(logging.ERROR)
        root.addHandler(telegram_handler)

    if app.config.get('ADMINS'):
        mail_sender = app.config.get('MAIL_DEFAULT_SENDER', 'logs@example.com')
        if isinstance(mail_sender, (list, tuple)):
            mail_sender = mail_sender[1]  # Get email from (name, email)
        if app.config.get('MAIL_USERNAME') and app.config.get('MAIL_PASSWORD'):
            credentials = (app.config['MAIL_USERNAME'], app.config['MAIL_PASSWORD'])
        else:
            credentials = None
        mail_handler = logging.handlers.SMTPHandler(
            app.config.get('MAIL_SERVER', 'localhost'),
            mail_sender,
            app.config['ADMINS'],
            '%s failure' % (app.config.get('SITE_ID') or app.name),
            credentials=credentials,
        )
        mail_handler.setFormatter(formatter)
        mail_handler.setLevel(logging.ERROR)
        root.addHandler(mail_handler)



# Legacy name
configure = init_app




          

      

      

    

  

    
      
          
            
  Source code for coaster.nlp

"""
Natural language processing
===========================

Provides a wrapper around NLTK to extract named entities from HTML text::

    from coaster.utils import text_blocks
    from coaster.nlp import extract_named_entities

    html = "<p>This is some HTML-formatted text.</p><p>In two paragraphs.</p>"
    textlist = text_blocks(html)  # Returns a list of paragraphs.
    entities = extract_named_entities(textlist)
"""

import nltk


[docs]def extract_named_entities(text_blocks):
    """
    Return a list of named entities extracted from provided text blocks (list of text
    strings).
    """
    sentences = []
    for text in text_blocks:
        sentences.extend(nltk.sent_tokenize(text))

    tokenized_sentences = [nltk.word_tokenize(sentence) for sentence in sentences]
    tagged_sentences = [nltk.pos_tag(sentence) for sentence in tokenized_sentences]
    chunked_sentences = nltk.ne_chunk_sents(tagged_sentences, binary=True)

    def extract_entity_names(t):
        entity_names = []

        if hasattr(t, 'label'):
            if t.label() == 'NE':
                entity_names.append(' '.join(child[0] for child in t))
            else:
                for child in t:
                    entity_names.extend(extract_entity_names(child))

        return entity_names

    entity_names = []
    for tree in chunked_sentences:
        entity_names.extend(extract_entity_names(tree))

    return set(entity_names)





          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.annotations

"""
SQLAlchemy attribute annotations
--------------------------------

Annotations are strings attached to attributes that serve as a programmer
reference on how those attributes are meant to be used. They can be used to
indicate that a column's value should be :attr:`immutable` and should never
change, or that it's a :attr:`cached` copy of a value from another source
that can be safely discarded in case of a conflict.

This module's exports may be imported via :mod:`coaster.sqlalchemy`.

Sample usage::

    from coaster.db import db
    from coaster.sqlalchemy import annotation_wrapper, immutable

    natural_key = annotation_wrapper('natural_key', "Natural key for this model")

    class MyModel(db.Model):
        __tablename__ = 'my_model'
        id = immutable(db.Column(db.Integer, primary_key=True))
        name = natural_key(db.Column(db.Unicode(250), unique=True))

        @classmethod
        def get(cls, **kwargs):
            for key in kwargs:
                if key in cls.__column_annotations__[natural_key.name]:
                    return cls.query.filter_by(**{key: kwargs[key]}).one_or_none()

Annotations are saved to the model's class as a ``__column_annotations__``
dictionary, mapping annotation names to a list of attribute names, and to a
reverse lookup ``__column_annotations_by_attr__`` of attribute names to annotations.
"""

from collections.abc import Hashable
from typing import Any, Dict

from sqlalchemy import event
from sqlalchemy.orm import ColumnProperty, RelationshipProperty, SynonymProperty, mapper
from sqlalchemy.orm.attributes import QueryableAttribute
from sqlalchemy.schema import SchemaItem

from ..signals import coaster_signals

try:  # SQLAlchemy >= 1.4
    from sqlalchemy.orm import MapperProperty  # type: ignore[attr-defined]
except ImportError:  # SQLAlchemy < 1.4
    from sqlalchemy.orm.interfaces import MapperProperty

__all__ = ['annotations_configured', 'annotation_wrapper']

# Global dictionary for temporary storage of annotations until the
# mapper_configured events
__cache__: Dict[Any, list] = {}

# --- Signals -----------------------------------------------------------------

annotations_configured = coaster_signals.signal(
    'annotations-configured',
    doc="Signal raised after all annotations on a class are configured",
)


# --- SQLAlchemy signals for base class ---------------------------------------


@event.listens_for(mapper, 'mapper_configured')
def _configure_annotations(mapper_, cls):
    """
    Extract annotations from attributes.

    Run through attributes of the class looking for annotations from
    :func:`annotation_wrapper` and add them to :attr:`cls.__column_annotations__`
    and :attr:`cls.__column_annotations_by_attr__`
    """
    annotations = {}
    annotations_by_attr = {}

    # An attribute may be defined more than once in base classes. Only handle the first
    processed = set()

    # Loop through all attributes in the class and its base classes,
    # looking for annotations
    for base in cls.__mro__:
        for name, attr in base.__dict__.items():
            if name in processed or name.startswith('__'):
                continue

            if isinstance(attr, QueryableAttribute) and isinstance(
                getattr(attr, 'original_property', None), SynonymProperty
            ):
                # Skip synonyms
                data = None
            # 'data' is a list of string annotations
            elif isinstance(attr, Hashable) and attr in __cache__:
                data = __cache__[attr]
            elif hasattr(attr, '_coaster_annotations'):
                data = attr._coaster_annotations
            elif isinstance(
                attr, (QueryableAttribute, RelationshipProperty, MapperProperty)
            ):
                if attr.property in __cache__:
                    data = __cache__[attr.property]
                elif '_coaster_annotations' in attr.info:
                    data = attr.info['_coaster_annotations']
                elif hasattr(attr.property, '_coaster_annotations'):
                    data = getattr(attr.property, '_coaster_annotations')
                else:
                    data = None
            else:
                data = None
            if data is not None:
                annotations_by_attr.setdefault(name, []).extend(data)
                for a in data:
                    annotations.setdefault(a, []).append(name)
                processed.add(name)

    # Classes specifying ``__column_annotations__`` directly isn't supported,
    # so we don't bother preserving existing content, if any.
    if annotations:
        cls.__column_annotations__ = annotations
    if annotations_by_attr:
        cls.__column_annotations_by_attr__ = annotations_by_attr
    annotations_configured.send(cls)


# --- Helpers -----------------------------------------------------------------


[docs]def annotation_wrapper(annotation, doc=None):
    """Define an annotation, which can be applied to attributes in a database model."""

    def decorator(attr):
        __cache__.setdefault(attr, []).append(annotation)
        # Also mark the annotation on the object itself. This will
        # fail if the object has a restrictive __slots__, but it's
        # required for some objects like Column because SQLAlchemy copies
        # them in subclasses, changing their hash and making them
        # undiscoverable via the cache.
        if isinstance(attr, SynonymProperty):
            raise TypeError(
                "Synonyms cannot have annotations; set it on the referred attribute"
            )
        if isinstance(attr, (SchemaItem, ColumnProperty, MapperProperty)):
            attr.info.setdefault('_coaster_annotations', []).append(annotation)
        else:
            try:
                if not hasattr(attr, '_coaster_annotations'):
                    setattr(attr, '_coaster_annotations', [])
                attr._coaster_annotations.append(annotation)
            except AttributeError:
                pass
        return attr

    decorator.__name__ = decorator.name = annotation
    decorator.__doc__ = doc
    return decorator





          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.columns

"""
SQLAlchemy column types
-----------------------
"""

from sqlalchemy import UnicodeText
from sqlalchemy.ext.mutable import Mutable
from sqlalchemy.types import TEXT, TypeDecorator, UserDefinedType
from sqlalchemy_utils.types import URLType as UrlTypeBase
from sqlalchemy_utils.types import UUIDType

from furl import furl
import simplejson

__all__ = ['JsonDict', 'UUIDType', 'UrlType']


class JsonType(UserDefinedType):
    """The PostgreSQL JSON type."""

    def get_col_spec(self):
        return 'JSON'


class JsonbType(UserDefinedType):
    """The PostgreSQL JSONB type."""

    def get_col_spec(self):
        return 'JSONB'


# Adapted from http://docs.sqlalchemy.org/en/rel_0_8/orm/extensions/mutable.html
# #establishing-mutability-on-scalar-column-values


[docs]class JsonDict(TypeDecorator):
    """
    Represents a JSON data structure. Usage::

        column = Column(JsonDict)

    The column will be represented to the database as a ``JSONB`` column if
    the server is PostgreSQL 9.4 or later, ``JSON`` if PostgreSQL 9.2 or 9.3,
    and ``TEXT`` for everything else. The column behaves like a JSON store
    regardless of the backing data type.
    """

    impl = TEXT

[docs]    def load_dialect_impl(self, dialect):
        if dialect.name == 'postgresql':
            version = tuple(dialect.server_version_info[:2])
            if version in [(9, 2), (9, 3)]:
                return dialect.type_descriptor(JsonType)
            if version >= (9, 4):
                return dialect.type_descriptor(JsonbType)
        return dialect.type_descriptor(self.impl)


[docs]    def process_bind_param(self, value, dialect):
        if value is not None:
            value = simplejson.dumps(value, default=str)  # Callable default
        return value


[docs]    def process_result_value(self, value, dialect):
        if value is not None and isinstance(value, str):
            # Psycopg2 >= 2.5 will auto-decode JSON columns, so
            # we only attempt decoding if the value is a string.
            # Since this column stores dicts only, processed values
            # can never be strings.
            value = simplejson.loads(value, use_decimal=True)
        return value




class MutableDict(Mutable, dict):
    @classmethod  # NOQA: A003
    def coerce(cls, key, value):  # NOQA: A003
        """Convert plain dictionaries to MutableDict."""
        if not isinstance(value, MutableDict):
            if isinstance(value, dict):
                return MutableDict(value)
            if isinstance(value, str):
                # Assume JSON string
                if value:
                    return MutableDict(simplejson.loads(value, use_decimal=True))
                return MutableDict()  # Empty value is an empty dict

            # this call will raise ValueError
            return Mutable.coerce(key, value)
        return value

    def __setitem__(self, key, value):
        """Detect dictionary set events and emit change events."""
        dict.__setitem__(self, key, value)
        self.changed()

    def __delitem__(self, key):
        """Detect dictionary del events and emit change events."""
        dict.__delitem__(self, key)
        self.changed()


MutableDict.associate_with(JsonDict)


[docs]class UrlType(UrlTypeBase):
    """
    Extension of URLType_ from SQLAlchemy-Utils that adds basic validation to
    ensure URLs are well formed. Parses the value into a :class:`furl` object,
    allowing manipulation of

    .. _URLType: https://sqlalchemy-utils.readthedocs.io/en/latest/data_types.html#module-sqlalchemy_utils.types.url

    :param schemes: Valid URL schemes. Use `None` to allow any scheme,
        `()` for no scheme
    :param optional_scheme: Schemes are optional (allows URLs starting with ``//``)
    :param optional_host: Allow URLs without a hostname (required for ``mailto`` and
        ``file`` schemes)
    """

    impl = UnicodeText
    url_parser = furl

    def __init__(
        self, schemes=('http', 'https'), optional_scheme=False, optional_host=False
    ):
        super().__init__()
        self.schemes = schemes
        self.optional_host = optional_host
        self.optional_scheme = optional_scheme

[docs]    def process_bind_param(self, value, dialect):
        value = super().process_bind_param(value, dialect)
        if value:
            parsed = self.url_parser(value)
            # If scheme is present, it must be valid
            # If not present, the optional flag must be True
            if parsed.scheme:
                if self.schemes is not None and parsed.scheme not in self.schemes:
                    raise ValueError("Invalid URL scheme")
            elif not self.optional_scheme:
                raise ValueError("Missing URL scheme")

            # Host may be missing only if optional
            if not parsed.host and not self.optional_host:
                raise ValueError("Missing URL host")
        return value


[docs]    def process_result_value(self, value, dialect):
        if value is not None:
            return self.url_parser(value)


    def _coerce(self, value):
        if value is not None and not isinstance(value, self.url_parser):
            return self.url_parser(value)
        return value





          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.comparators

"""
Enhanced query and custom comparators
-------------------------------------
"""

import uuid as uuid_

from flask_sqlalchemy import BaseQuery
from sqlalchemy.ext.hybrid import Comparator

from flask import abort

from ..utils import uuid_from_base58, uuid_from_base64

__all__ = [
    'Query',
    'SplitIndexComparator',
    'SqlSplitIdComparator',
    'SqlUuidHexComparator',
    'SqlUuidB64Comparator',
    'SqlUuidB58Comparator',
]


_marker = object()


[docs]class Query(BaseQuery):
    """
    Extends flask_sqlalchemy.BaseQuery to add additional helper methods.
    """

[docs]    def notempty(self):
        """
        Returns the equivalent of ``bool(query.count())`` but using an efficient
        SQL EXISTS function, so the database stops counting after the first result
        is found.
        """
        return self.session.query(self.exists()).scalar()


[docs]    def isempty(self):
        """
        Returns the equivalent of ``not bool(query.count())`` but using an efficient
        SQL EXISTS function, so the database stops counting after the first result
        is found.
        """
        return not self.session.query(self.exists()).scalar()


[docs]    def one_or_404(self):
        """
        Extends :meth:`~sqlalchemy.orm.query.Query.one_or_none` to raise a 404
        if no result is found. This method offers a safety net over
        :meth:`~flask_sqlalchemy.BaseQuery.first_or_404` as it helps identify
        poorly specified queries that could have returned more than one result.
        """
        result = self.one_or_none()
        if not result:
            abort(404)
        return result




[docs]class SplitIndexComparator(Comparator):
    """
    Base class for comparators that support splitting a string and
    comparing with one of the split values.
    """

    def __init__(self, expression, splitindex=None):
        super().__init__(expression)
        self.splitindex = splitindex

    def _decode(self, other):
        raise NotImplementedError

    def __eq__(self, other):
        try:
            other = self._decode(other)
        except (ValueError, TypeError):
            return False
        return self.__clause_element__() == other

    def __ne__(self, other):
        try:
            other = self._decode(other)
        except (ValueError, TypeError):
            return True
        return self.__clause_element__() != other

[docs]    def in_(self, other):
        def errordecode(val):
            try:
                return self._decode(val)
            except (ValueError, TypeError):
                return _marker

        otherlist = (v for v in (errordecode(val) for val in other) if v is not _marker)
        return self.__clause_element__().in_(otherlist)




[docs]class SqlSplitIdComparator(SplitIndexComparator):
    """
    Allows comparing an id value with a column, useful mostly because of
    the splitindex feature, which splits an incoming string along the ``-``
    character and picks one of the splits for comparison.
    """

    def _decode(self, other):
        if other is None:
            return
        if self.splitindex is not None and isinstance(other, str):
            other = int(other.split('-')[self.splitindex])
        return other



[docs]class SqlUuidHexComparator(SplitIndexComparator):
    """
    Allows comparing UUID fields with hex representations of the UUID
    """

    def _decode(self, other):
        if other is None:
            return
        if not isinstance(other, uuid_.UUID):
            if self.splitindex is not None:
                other = other.split('-')[self.splitindex]
            other = uuid_.UUID(other)
        return other



[docs]class SqlUuidB64Comparator(SplitIndexComparator):
    """
    Allows comparing UUID fields with URL-safe Base64 (BUID) representations
    of the UUID
    """

    def _decode(self, other):
        if other is None:
            return
        if not isinstance(other, uuid_.UUID):
            if self.splitindex is not None:
                other = other.split('-')[self.splitindex]
            other = uuid_from_base64(other)
        return other



[docs]class SqlUuidB58Comparator(SplitIndexComparator):
    """Allows comparing UUID fields with Base58 representations of the UUID"""

    def _decode(self, other):
        if other is None:
            return
        if not isinstance(other, uuid_.UUID):
            if self.splitindex is not None:
                other = other.split('-')[self.splitindex]
            other = uuid_from_base58(other)
        return other





          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.functions

"""
Helper functions
----------------
"""

from sqlalchemy import DDL, TIMESTAMP, Column, ForeignKey, Table, event, func, inspect
from sqlalchemy.exc import IntegrityError
from sqlalchemy.ext.compiler import compiles
from sqlalchemy.orm import ColumnProperty, relationship
from sqlalchemy.orm.exc import NoResultFound
from sqlalchemy.sql import functions

__all__ = [
    'make_timestamp_columns',
    'failsafe_add',
    'add_primary_relationship',
    'auto_init_default',
]


# --- SQL functions -----------------------------------------------------------

# Provide sqlalchemy.func.utcnow()
# Adapted from http://docs.sqlalchemy.org/en/rel_1_0/core/compiler.htm
# #utc-timestamp-function
class utcnow(functions.GenericFunction):  # NOQA: N801
    type = TIMESTAMP()  # NOQA: A003


@compiles(utcnow)
def _utcnow_default(element, compiler, **kw):
    return 'CURRENT_TIMESTAMP'


@compiles(utcnow, 'mysql')
def _utcnow_mysql(element, compiler, **kw):  # pragma: no cover
    return 'UTC_TIMESTAMP()'


@compiles(utcnow, 'mssql')
def _utcnow_mssql(element, compiler, **kw):  # pragma: no cover
    return 'SYSUTCDATETIME()'


# --- Helper functions --------------------------------------------------------


[docs]def make_timestamp_columns(timezone=False):
    """Return two columns, `created_at` and `updated_at`, with appropriate defaults"""
    return (
        Column(
            'created_at',
            TIMESTAMP(timezone=timezone),
            default=func.utcnow(),
            nullable=False,
        ),
        Column(
            'updated_at',
            TIMESTAMP(timezone=timezone),
            default=func.utcnow(),
            onupdate=func.utcnow(),
            nullable=False,
        ),
    )



[docs]def failsafe_add(_session, _instance, **filters):
    """
    Add and commit a new instance in a nested transaction (using SQL SAVEPOINT),
    gracefully handling failure in case a conflicting entry is already in the
    database (which may occur due to parallel requests causing race conditions
    in a production environment with multiple workers).

    Returns the instance saved to database if no error occurred, or loaded from
    database using the provided filters if an error occurred. If the filters fail
    to load from the database, the original IntegrityError is re-raised, as it
    is assumed to imply that the commit failed because of missing or invalid
    data, not because of a duplicate entry.

    However, when no filters are provided, nothing is returned and IntegrityError
    is also suppressed as there is no way to distinguish between data validation
    failure and an existing conflicting record in the database. Use this option
    when failures are acceptable but the cost of verification is not.

    Usage: ``failsafe_add(db.session, instance, **filters)`` where filters
    are the parameters passed to ``Model.query.filter_by(**filters).one()``
    to load the instance.

    You must commit the transaction as usual after calling ``failsafe_add``.

    :param _session: Database session
    :param _instance: Instance to commit
    :param filters: Filters required to load existing instance from the
        database in case the commit fails (required)
    :return: Instance that is in the database
    """
    if _instance in _session:
        # This instance is already in the session, most likely due to a
        # save-update cascade. SQLAlchemy will flush before beginning a
        # nested transaction, which defeats the purpose of nesting, so
        # remove it for now and add it back inside the SAVEPOINT.
        _session.expunge(_instance)
    savepoint = _session.begin_nested()
    try:
        _session.add(_instance)
        savepoint.commit()
        if filters:
            return _instance
    except IntegrityError as e:
        savepoint.rollback()
        if filters:
            try:
                return _session.query(_instance.__class__).filter_by(**filters).one()
            except NoResultFound:  # Do not trap the other, MultipleResultsFound
                raise e



[docs]def add_primary_relationship(parent, childrel, child, parentrel, parentcol):
    """
    When a parent-child relationship is defined as one-to-many,
    :func:`add_primary_relationship` lets the parent refer to one child as the
    primary, by creating a secondary table to hold the reference. Under
    PostgreSQL, a trigger is added as well to ensure foreign key integrity.

    A SQLAlchemy relationship named ``parent.childrel`` is added that makes
    usage seamless within SQLAlchemy.

    The secondary table is named after the parent and child tables, with
    ``_primary`` appended, in the form ``parent_child_primary``. This table can
    be found in the metadata in the ``parent.metadata.tables`` dictionary.

    Multi-column primary keys on either parent or child are unsupported at
    this time.

    :param parent: The parent model (on which this relationship will be added)
    :param childrel: The name of the relationship to the child that will be
        added
    :param child: The child model
    :param str parentrel: Name of the existing relationship on the child model
        that refers back to the parent model
    :param str parentcol: Name of the existing table column on the child model
        that refers back to the parent model
    :return: Secondary table that was created
    """

    parent_table_name = parent.__tablename__
    child_table_name = child.__tablename__
    primary_table_name = parent_table_name + '_' + child_table_name + '_primary'
    parent_id_columns = [c.name for c in inspect(parent).primary_key]
    child_id_columns = [c.name for c in inspect(child).primary_key]

    primary_table_columns = (
        [
            Column(
                parent_table_name + '_' + name,
                None,
                ForeignKey(parent_table_name + '.' + name, ondelete='CASCADE'),
                primary_key=True,
                nullable=False,
            )
            for name in parent_id_columns
        ]
        + [
            Column(
                child_table_name + '_' + name,
                None,
                ForeignKey(child_table_name + '.' + name, ondelete='CASCADE'),
                nullable=False,
            )
            for name in child_id_columns
        ]
        + list(make_timestamp_columns(timezone=parent.__with_timezone__))
    )

    primary_table = Table(primary_table_name, parent.metadata, *primary_table_columns)
    rel = relationship(child, uselist=False, secondary=primary_table)
    setattr(parent, childrel, rel)

    @event.listens_for(rel, 'set')
    def _validate_child(target, value, oldvalue, initiator):
        if value and getattr(value, parentrel) != target:
            raise ValueError("The target is not affiliated with this parent")

    # XXX: To support multi-column primary keys, update this SQL function
    event.listen(
        primary_table,
        'after_create',
        DDL(
            '''
            CREATE FUNCTION %(function)s() RETURNS TRIGGER AS $$
            DECLARE
                target RECORD;
            BEGIN
                IF (NEW.%(rhs)s IS NOT NULL) THEN
                    SELECT %(parentcol)s INTO target FROM %(child_table_name)s WHERE %(child_id_column)s = NEW.%(rhs)s;
                    IF (target.%(parentcol)s != NEW.%(lhs)s) THEN
                        RAISE foreign_key_violation USING MESSAGE = 'The target is not affiliated with this parent';
                    END IF;
                END IF;
                RETURN NEW;
            END;
            $$ LANGUAGE plpgsql;
            CREATE TRIGGER %(trigger)s BEFORE INSERT OR UPDATE
            ON %(table)s
            FOR EACH ROW EXECUTE PROCEDURE %(function)s();
            ''',
            context={
                'table': primary_table_name,
                'function': '%s_validate' % primary_table_name,
                'trigger': '%s_trigger' % primary_table_name,
                'parentcol': parentcol,
                'child_table_name': child_table_name,
                'child_id_column': child_id_columns[0],
                'lhs': '%s_%s' % (parent_table_name, parent_id_columns[0]),
                'rhs': '%s_%s' % (child_table_name, child_id_columns[0]),
            },
        ).execute_if(dialect='postgresql'),
    )

    event.listen(
        primary_table,
        'before_drop',
        DDL(
            '''
            DROP TRIGGER %(trigger)s ON %(table)s;
            DROP FUNCTION %(function)s();
            ''',
            context={
                'table': primary_table_name,
                'trigger': '%s_trigger' % primary_table_name,
                'function': '%s_validate' % primary_table_name,
            },
        ).execute_if(dialect='postgresql'),
    )
    return primary_table



[docs]def auto_init_default(column):
    """
    Set the default value for a column when it's first accessed rather than
    first committed to the database.
    """
    if isinstance(column, ColumnProperty):
        default = column.columns[0].default
    else:
        default = column.default

    @event.listens_for(column, 'init_scalar', retval=True, propagate=True)
    def init_scalar(target, value, dict_):
        # A subclass may override the column and not provide a default. Watch out for
        # that.
        if default:
            if default.is_callable:
                value = default.arg(None)
            elif default.is_scalar:
                value = default.arg
            else:
                raise NotImplementedError(
                    "Can't invoke pre-default for a SQL-level column default"
                )
            dict_[column.key] = value
            return value





          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.immutable_annotation

"""
Immutable annotation
--------------------
"""

from sqlalchemy import event, inspect
from sqlalchemy.orm.attributes import NEVER_SET, NO_VALUE

from .annotations import annotation_wrapper, annotations_configured

__all__ = ['immutable', 'cached', 'ImmutableColumnError']


immutable = annotation_wrapper(
    'immutable',
    "Marks a column as immutable once set. "
    "Only blocks direct changes; columns may still be updated via relationships or SQL",
)
cached = annotation_wrapper(
    'cached', "Marks the column's contents as a cached value from another source"
)


[docs]class ImmutableColumnError(AttributeError):
    """Exception raised when an immutable column is set."""

    def __init__(self, class_name, column_name, old_value, new_value, message=None):
        """Create exception."""
        super().__init__(message)
        self.class_name = class_name
        self.column_name = column_name
        self.old_value = old_value
        self.new_value = new_value

        if message is None:
            self.message = (
                "Cannot update column {class_name}.{column_name} from {old_value!r} to"
                " {new_value!r}: column is immutable.".format(
                    column_name=column_name,
                    class_name=class_name,
                    old_value=old_value,
                    new_value=new_value,
                )
            )



@annotations_configured.connect
def _make_immutable(cls):
    def add_immutable_event(attr, col):
        @event.listens_for(col, 'set')
        def immutable_column_set_listener(target, value, old_value, initiator):
            # Note:
            # NEVER_SET is for columns getting a default value during a commit, but in
            # SQLAlchemy 1.4 it appears to also be used in place of NO_VALUE.
            # NO_VALUE is for columns that have no value (either never set, or not
            # loaded). Because of this ambiguity, we pair it with a
            # has_identity test.
            if old_value == value:
                pass
            elif (old_value is NEVER_SET or old_value is NO_VALUE) and inspect(
                target
            ).has_identity is False:
                pass
            else:
                raise ImmutableColumnError(cls.__name__, attr, old_value, value)

    if (
        hasattr(cls, '__column_annotations__')
        and immutable.name in cls.__column_annotations__
    ):
        for attr in cls.__column_annotations__[immutable.name]:
            add_immutable_event(attr, getattr(cls, attr))




          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.mixins

"""
SQLAlchemy mixin classes
------------------------

Coaster provides a number of mixin classes for SQLAlchemy models. To use in
your Flask app::

    from flask import Flask
    from flask_sqlalchemy import SQLAlchemy
    from coaster.sqlalchemy import BaseMixin

    app = Flask(__name__)
    db = SQLAlchemy(app)

    class MyModel(BaseMixin, db.Model):
        __tablename__ = 'my_model'

Mixin classes must always appear *before* ``db.Model`` in your model's base classes.
"""

from collections import namedtuple
from typing import TYPE_CHECKING, Any, Container, Dict, Optional, Tuple
import collections.abc as abc
import uuid as uuid_

from sqlalchemy import (
    TIMESTAMP,
    CheckConstraint,
    Column,
    Integer,
    Numeric,
    Unicode,
    UnicodeText,
    event,
    inspect,
)
from sqlalchemy.ext.declarative import declared_attr
from sqlalchemy.orm import synonym
from sqlalchemy.sql import func, select
from sqlalchemy_utils.types import UUIDType

from flask import Flask, current_app, url_for
from werkzeug.routing import BuildError

from ..auth import current_auth
from ..utils import (
    InspectableSet,
    make_name,
    uuid_from_base58,
    uuid_from_base64,
    uuid_to_base58,
    uuid_to_base64,
)
from ..utils.misc import _punctuation_re
from .comparators import (
    Query,
    SqlSplitIdComparator,
    SqlUuidB58Comparator,
    SqlUuidB64Comparator,
    SqlUuidHexComparator,
)
from .functions import auto_init_default, failsafe_add
from .immutable_annotation import immutable
from .registry import RegistryMixin
from .roles import RoleMixin, with_roles

if TYPE_CHECKING:
    # mypy doesn't understand hybrid_property, so this is a hack telling it to assume
    # hybrid_property is just an alias for property, but only when type checking.
    # Fix pending in https://github.com/dropbox/sqlalchemy-stubs/issues/98
    hybrid_property = property
else:
    from sqlalchemy.ext.hybrid import hybrid_property


__all__ = [
    'IdMixin',
    'TimestampMixin',
    'PermissionMixin',
    'UrlDict',
    'UrlForMixin',
    'NoIdMixin',
    'BaseMixin',
    'BaseNameMixin',
    'BaseScopedNameMixin',
    'BaseIdNameMixin',
    'BaseScopedIdMixin',
    'BaseScopedIdNameMixin',
    'CoordinatesMixin',
    'UuidMixin',
    'RoleMixin',
    'RegistryMixin',
]


[docs]class IdMixin:
    """
    Provides the :attr:`id` primary key column
    """

    query_class = Query
    #: Use UUID primary key? If yes, UUIDs are automatically generated without
    #: the need to commit to the database
    __uuid_primary_key__ = False

    @declared_attr  # NOQA: A003
    def id(cls):  # NOQA: A003
        """
        Database identity for this model, used for foreign key references from other
        models
        """
        if cls.__uuid_primary_key__:
            return immutable(
                Column(
                    UUIDType(binary=False),
                    default=uuid_.uuid4,
                    primary_key=True,
                    nullable=False,
                )
            )
        return immutable(Column(Integer, primary_key=True, nullable=False))

[docs]    @declared_attr
    def url_id(cls):
        """The URL id"""
        if cls.__uuid_primary_key__:

            def url_id_func(self):
                """The URL id, UUID primary key rendered as a hex string"""
                return self.id.hex

            def url_id_is(cls):
                return SqlUuidHexComparator(cls.id)

            url_id_func.__name__ = 'url_id'
            url_id_property = hybrid_property(url_id_func)
            url_id_property = url_id_property.comparator(url_id_is)
            return url_id_property

        def url_id_func(self):
            """The URL id, integer primary key rendered as a string"""
            return str(self.id)

        def url_id_expression(cls):
            """The URL id, integer primary key"""
            return cls.id

        url_id_func.__name__ = 'url_id'
        url_id_property = hybrid_property(url_id_func)
        url_id_property = url_id_property.expression(url_id_expression)
        return url_id_property


    def __repr__(self):
        return '<%s %s>' % (self.__class__.__name__, self.id)



[docs]class UuidMixin:
    """
    Provides a ``uuid`` attribute that is either a SQL UUID column or an alias
    to the existing ``id`` column if the class uses UUID primary keys. Also
    provides hybrid properties ``uuid_hex``, ``buid`` and ``uuid_b58`` that provide
    hex, URL-safe Base64 and Base58 representations of the ``uuid`` column.
    """

    @with_roles(read={'all'})
    @declared_attr
    def uuid(cls):
        """UUID column, or synonym to existing :attr:`id` column if that is a UUID"""
        if hasattr(cls, '__uuid_primary_key__') and cls.__uuid_primary_key__:
            return synonym('id')
        return immutable(
            Column(
                UUIDType(binary=False),
                default=uuid_.uuid4,
                unique=True,
                nullable=False,
            )
        )

    @hybrid_property
    def uuid_hex(self):
        """URL-friendly UUID representation as a hex string"""
        return self.uuid.hex

    @uuid_hex.comparator
    def uuid_hex(cls):
        # For some reason the test fails if we use `cls.uuid` here
        # but works fine in the `uuid_b64` and `uuid_b58` comparators below
        if hasattr(cls, '__uuid_primary_key__') and cls.__uuid_primary_key__:
            return SqlUuidHexComparator(cls.id)
        return SqlUuidHexComparator(cls.uuid)

    @hybrid_property
    def uuid_b64(self):
        """URL-friendly UUID representation, using URL-safe Base64 (BUID)"""
        return uuid_to_base64(self.uuid)

    @uuid_b64.setter
    def uuid_b64(self, value):
        self.uuid = uuid_from_base64(value)

    @uuid_b64.comparator
    def uuid_b64(cls):
        return SqlUuidB64Comparator(cls.uuid)

    #: Retain `buid` as a public attribute for backward compatibility
    buid = uuid_b64

    #: Since `with_roles` annotates the attribute, both aliases (uuid_b64 and buid)
    #: will become public to the `all` role as a result of this annotation.
    with_roles(uuid_b64, read={'all'})

    @hybrid_property
    def uuid_b58(self):
        """URL-friendly UUID representation, using Base58 with the Bitcoin alphabet"""
        return uuid_to_base58(self.uuid)

    @uuid_b58.setter
    def uuid_b58(self, value):
        self.uuid = uuid_from_base58(value)

    @uuid_b58.comparator
    def uuid_b58(cls):
        return SqlUuidB58Comparator(cls.uuid)

    with_roles(uuid_b58, read={'all'})



# Also see functions.make_timestamp_columns
[docs]class TimestampMixin:
    """
    Provides the :attr:`created_at` and :attr:`updated_at` audit timestamps
    """

    __with_timezone__ = False
    query_class = Query

    @immutable
    @declared_attr
    def created_at(cls):
        """Timestamp for when this instance was created, in UTC"""
        return Column(
            TIMESTAMP(timezone=cls.__with_timezone__),
            default=func.utcnow(),
            nullable=False,
        )

    @declared_attr
    def updated_at(cls):
        """Timestamp for when this instance was last updated (via the app), in UTC"""
        return Column(
            TIMESTAMP(timezone=cls.__with_timezone__),
            default=func.utcnow(),
            onupdate=func.utcnow(),
            nullable=False,
        )



[docs]class PermissionMixin:
    """
    Provides the :meth:`permissions` method used by BaseMixin and derived classes
    """

[docs]    def permissions(self, actor, inherited=None):
        """
        Return permissions available to the given user on this object
        """
        if inherited is not None:
            return set(inherited)
        return set()


    @property
    def current_permissions(self):
        """
        :class:`~coaster.utils.classes.InspectableSet` containing currently
        available permissions from this object, using
        :obj:`~coaster.auth.current_auth`.
        """
        # current_auth.permissions will be an InspectableSet.
        # Cast it back into a regular set so that the permissions method can call the
        # .add() and .update() methods on it. If the set is empty, pass None instead.
        # This will signal to BaseScoped* base classes to consult their parents for
        # additional permissions.
        return InspectableSet(
            self.permissions(current_auth.actor, set(current_auth.permissions) or None)
        )



UrlEndpointData = namedtuple(
    'UrlEndpointData',
    ['endpoint', 'paramattrs', 'external', 'roles', 'requires_kwargs'],
)


class UrlDictStub:
    """
    Dictionary-based access to URLs for a model instance, used by :class:`UrlForMixin`.
    Proxies to :meth:`UrlForMixin.url_for` for keyword-based lookup. Uses
    :attr:`UrlForMixin.url_for_endpoints` for enumeration, but with URLs limited to
    those available under current roles.
    """

    def __get__(self, obj, cls=None):
        if obj is None:
            return self  # pragma: no cover
        return UrlDict(obj)


[docs]class UrlDict(abc.Mapping):
    """
    Provides dictionary access to an object's URLs.
    """

    def __init__(self, obj):
        self.obj = obj

    def __getitem__(self, key):
        try:
            return self.obj.url_for(key, _external=True)
        except BuildError:
            raise KeyError(key)

    def __len__(self):
        return len(self.obj.url_for_endpoints[None]) + (
            len(self.obj.url_for_endpoints.get(current_app._get_current_object(), {}))
            if current_app
            else 0
        )

    def __iter__(self):
        # 1. Iterate through all actions available to the None app and to current_app
        # 2. If the action requires specific roles, confirm overlap with current_roles
        # 3. Confirm the action does not require additional parameters
        # 4. Yield whatever passes the tests
        current_roles = self.obj.roles_for(current_auth.actor)
        for app, app_actions in self.obj.url_for_endpoints.items():
            if app is None or (
                current_app and app is current_app._get_current_object()
            ):
                for action, epdata in app_actions.items():
                    if not epdata.requires_kwargs and (
                        epdata.roles is None or current_roles.has_any(epdata.roles)
                    ):
                        yield action



[docs]class UrlForMixin:
    """
    Provides a :meth:`url_for` method used by BaseMixin-derived classes
    """

    #: Mapping of {app: {action: UrlEndpointData}}, where attr is a string or tuple of
    #: strings. The same action can point to different endpoints in different apps. The
    #: app may also be None as fallback. Each subclass will get its own dictionary.
    #: This particular dictionary is only used as an inherited fallback.
    url_for_endpoints: Dict[Optional[Flask], Dict[str, Dict[str, Tuple[str, str]]]] = {
        None: {}
    }
    #: Mapping of {app: {action: (classview, attr)}}
    view_for_endpoints: Dict[Flask, Dict[str, Tuple[Any, str]]] = {}

    #: Dictionary of URLs available on this object
    urls = UrlDictStub()

[docs]    def url_for(self, action='view', **kwargs):
        """
        Return public URL to this instance for a given action (default 'view').
        """
        app = current_app._get_current_object() if current_app else None
        if app is not None and action in self.url_for_endpoints.get(app, {}):
            epdata = self.url_for_endpoints[app][action]
        else:
            try:
                epdata = self.url_for_endpoints[None][action]
            except KeyError:
                raise BuildError(action, kwargs, 'GET')
        params = {}
        for param, attr in list(epdata.paramattrs.items()):
            if isinstance(attr, tuple):
                # attr is a tuple containing:
                # 1. ('parent', 'name') --> self.parent.name
                # 2. ('**entity', 'name') --> kwargs['entity'].name
                if attr[0].startswith('**'):
                    item = kwargs.pop(attr[0][2:])
                    attr = attr[1:]
                else:
                    item = self
                for subattr in attr:
                    item = getattr(item, subattr)
                params[param] = item
            elif callable(attr):
                params[param] = attr(self)
            else:
                params[param] = getattr(self, attr)
        if epdata.external is not None:
            params['_external'] = epdata.external
        params.update(kwargs)  # Let kwargs override params

        # url_for from flask
        return url_for(epdata.endpoint, **params)


    @property
    def absolute_url(self):
        try:
            return self.url_for(_external=True)
        except BuildError:
            pass

[docs]    @classmethod
    def is_url_for(
        cls, _action, _endpoint=None, _app=None, _external=None, **paramattrs
    ):
        """
        View decorator that registers the view as a :meth:`url_for` target.

        :param str _action: Action to register a URL under
        :param str _endpoint: View endpoint name to pass to Flask's ``url_for``
        :param _app: The app to register this action on (if your repo has multiple apps)
        :param _external: If `True`, URLs are assumed to be external-facing by default
        :param dict paramattrs: Mapping of URL parameter to attribute on the object
        """

        def decorator(f):
            cls.register_endpoint(
                action=_action,
                endpoint=_endpoint or f.__name__,
                app=_app,
                external=_external,
                paramattrs=paramattrs,
            )
            return f

        return decorator


[docs]    @classmethod
    def register_endpoint(
        cls, action, endpoint, app=None, external=None, roles=None, paramattrs=None
    ):
        """
        Helper method for registering an endopint to a :meth:`url_for` action.

        :param view_func: View handler to be registered
        :param str action: Action to register a URL under
        :param str endpoint: View endpoint name to pass to Flask's ``url_for``
        :param app: Flask app (default: `None`)
        :param external: If `True`, URLs are assumed to be external-facing by default
        :param roles: Roles to which this URL is available, required by :class:`UrlDict`
        :param dict paramattrs: Mapping of URL parameter to attribute on the object
        """
        if 'url_for_endpoints' not in cls.__dict__:
            cls.url_for_endpoints = {
                None: {}
            }  # Stick it into the class with the first endpoint
        cls.url_for_endpoints.setdefault(app, {})

        for keyword in paramattrs:
            if isinstance(paramattrs[keyword], str) and '.' in paramattrs[keyword]:
                paramattrs[keyword] = tuple(paramattrs[keyword].split('.'))
        requires_kwargs = False
        for attrs in paramattrs.values():
            if isinstance(attrs, tuple) and attrs[0].startswith('**'):
                requires_kwargs = True
                break
        cls.url_for_endpoints[app][action] = UrlEndpointData(
            endpoint=endpoint,
            paramattrs=paramattrs if paramattrs is not None else {},
            external=external,
            roles=roles,
            requires_kwargs=requires_kwargs,
        )


[docs]    @classmethod
    def register_view_for(cls, app, action, classview, attr):
        """
        Register a classview and viewhandler for a given app and action
        """
        if 'view_for_endpoints' not in cls.__dict__:
            cls.view_for_endpoints = {}
        cls.view_for_endpoints.setdefault(app, {})[action] = (classview, attr)


[docs]    def view_for(self, action='view'):
        """
        Return the classview viewhandler that handles the specified action
        """
        app = current_app._get_current_object()
        view, attr = self.view_for_endpoints[app][action]
        return getattr(view(self), attr)


[docs]    def classview_for(self, action='view'):
        """
        Return the classview that contains the viewhandler for the specified action
        """
        app = current_app._get_current_object()
        return self.view_for_endpoints[app][action][0](self)




[docs]class NoIdMixin(TimestampMixin, PermissionMixin, RoleMixin, RegistryMixin, UrlForMixin):
    """
    Mixin that combines all mixin classes except :class:`IdMixin`, for use
    anywhere the timestamp columns and helper methods are required, but an
    id column is not.
    """

    def _set_fields(self, fields):
        """Helper method for :meth:`upsert` in the various subclasses"""
        for f in fields:
            if hasattr(self, f):
                setattr(self, f, fields[f])
            else:
                raise TypeError(
                    "'{arg}' is an invalid argument for {instance_type}".format(
                        arg=f, instance_type=self.__class__.__name__
                    )
                )



[docs]class BaseMixin(IdMixin, NoIdMixin):
    """
    Base mixin class for all tables that have an id column.
    """



[docs]class BaseNameMixin(BaseMixin):
    """
    Base mixin class for named objects

    .. versionchanged:: 0.5.0
        If you used BaseNameMixin in your app before Coaster 0.5.0:
        :attr:`name` can no longer be a blank string in addition to being
        non-null. This is configurable and enforced with a SQL CHECK constraint,
        which needs a database migration:

    ::

        for tablename in ['named_table1', 'named_table2', ...]:
            # Drop CHECK constraint first in case it was already present
            op.drop_constraint(tablename + '_name_check', tablename)
            # Create CHECK constraint
            op.create_check_constraint(
                tablename + '_name_check',
                tablename,
                "name <> ''")
    """

    #: Prevent use of these reserved names
    reserved_names: Container[str] = []
    #: Allow blank names after all?
    __name_blank_allowed__ = False
    #: How long are names and title allowed to be? `None` for unlimited length
    __name_length__: Optional[int] = 250
    __title_length__: Optional[int] = 250

    @declared_attr
    def name(cls):
        """The URL name of this object, unique across all instances of this model"""
        if cls.__name_length__ is None:
            column_type = UnicodeText()
        else:
            column_type = Unicode(cls.__name_length__)
        if cls.__name_blank_allowed__:
            return Column(column_type, nullable=False, unique=True)
        return Column(
            column_type, CheckConstraint("name <> ''"), nullable=False, unique=True
        )

    @declared_attr
    def title(cls):
        """The title of this object"""
        if cls.__title_length__ is None:
            column_type = UnicodeText()
        else:
            column_type = Unicode(cls.__title_length__)
        return Column(column_type, nullable=False)

    @property
    def title_for_name(self):
        """The version of the title used for :meth:`make_name`"""
        return self.title

    def __init__(self, *args, **kw):
        super().__init__(*args, **kw)
        if not self.name:
            self.make_name()

    def __repr__(self):
        return '<%s %s "%s">' % (self.__class__.__name__, self.name, self.title)

[docs]    @classmethod
    def get(cls, name):
        """Get an instance matching the name"""
        return cls.query.filter_by(name=name).one_or_none()


[docs]    @classmethod
    def upsert(cls, name, **fields):
        """Insert or update an instance"""
        instance = cls.get(name)
        if instance:
            instance._set_fields(fields)
        else:
            instance = cls(name=name, **fields)
            instance = failsafe_add(cls.query.session, instance, name=name)
        return instance


[docs]    def make_name(self, reserved=()):
        """
        Autogenerates a :attr:`name` from the :attr:`title`. If the auto-generated name
        is already in use in this model, :meth:`make_name` tries again by suffixing
        numbers starting with 2 until an available name is found.

        :param reserved: List or set of reserved names unavailable for use
        """
        if self.title:
            if inspect(self).has_identity:

                def checkused(c):
                    return bool(
                        c in reserved
                        or c in self.reserved_names
                        or self.__class__.query.filter(self.__class__.id != self.id)
                        .filter_by(name=c)
                        .notempty()
                    )

            else:

                def checkused(c):
                    return bool(
                        c in reserved
                        or c in self.reserved_names
                        or self.__class__.query.filter_by(name=c).notempty()
                    )

            with self.__class__.query.session.no_autoflush:
                self.name = make_name(
                    self.title_for_name,
                    maxlength=self.__name_length__,
                    checkused=checkused,
                )




[docs]class BaseScopedNameMixin(BaseMixin):
    """
    Base mixin class for named objects within containers. When using this,
    you must provide an model-level attribute "parent" that is a synonym for
    the parent object. You must also create a unique constraint on 'name' in
    combination with the parent foreign key. Sample use case in Flask::

        class Event(BaseScopedNameMixin, db.Model):
            __tablename__ = 'event'
            organizer_id = db.Column(None, db.ForeignKey('organizer.id'))
            organizer = db.relationship(Organizer)
            parent = db.synonym('organizer')
            __table_args__ = (db.UniqueConstraint('organizer_id', 'name'),)

    .. versionchanged:: 0.5.0
        If you used BaseScopedNameMixin in your app before Coaster 0.5.0:
        :attr:`name` can no longer be a blank string in addition to being
        non-null. This is configurable and enforced with a SQL CHECK constraint,
        which needs a database migration:

    ::

        for tablename in ['named_table1', 'named_table2', ...]:
            # Drop CHECK constraint first in case it was already present
            op.drop_constraint(tablename + '_name_check', tablename)
            # Create CHECK constraint
            op.create_check_constraint(
                tablename + '_name_check',
                tablename,
                "name <> ''")
    """

    #: Prevent use of these reserved names
    reserved_names: Container[str] = []
    #: Allow blank names after all?
    __name_blank_allowed__ = False
    #: How long are names and title allowed to be? `None` for unlimited length
    __name_length__: Optional[int] = 250
    __title_length__: Optional[int] = 250

    @declared_attr
    def name(cls):
        """The URL name of this object, unique within a parent container"""
        if cls.__name_length__ is None:
            column_type = UnicodeText()
        else:
            column_type = Unicode(cls.__name_length__)
        if cls.__name_blank_allowed__:
            return Column(column_type, nullable=False)
        return Column(column_type, CheckConstraint("name <> ''"), nullable=False)

    @declared_attr
    def title(cls):
        """The title of this object"""
        if cls.__title_length__ is None:
            column_type = UnicodeText()
        else:
            column_type = Unicode(cls.__title_length__)
        return Column(column_type, nullable=False)

    def __init__(self, *args, **kw):
        super().__init__(*args, **kw)
        if self.parent and not self.name:
            self.make_name()

    def __repr__(self):
        return '<%s %s "%s" of %s>' % (
            self.__class__.__name__,
            self.name,
            self.title,
            repr(self.parent)[1:-1] if self.parent else None,
        )

[docs]    @classmethod
    def get(cls, parent, name):
        """Get an instance matching the parent and name"""
        return cls.query.filter_by(parent=parent, name=name).one_or_none()


[docs]    @classmethod
    def upsert(cls, parent, name, **fields):
        """Insert or update an instance"""
        instance = cls.get(parent, name)
        if instance:
            instance._set_fields(fields)
        else:
            instance = cls(parent=parent, name=name, **fields)
            instance = failsafe_add(
                cls.query.session, instance, parent=parent, name=name
            )
        return instance


[docs]    def make_name(self, reserved=()):
        """
        Autogenerates a :attr:`name` from the :attr:`title`. If the auto-generated name
        is already in use in this model, :meth:`make_name` tries again by suffixing
        numbers starting with 2 until an available name is found.
        """
        if self.title:
            if inspect(self).has_identity:

                def checkused(c):
                    return bool(
                        c in reserved
                        or c in self.reserved_names
                        or self.__class__.query.filter(self.__class__.id != self.id)
                        .filter_by(name=c, parent=self.parent)
                        .first()
                    )

            else:

                def checkused(c):
                    return bool(
                        c in reserved
                        or c in self.reserved_names
                        or self.__class__.query.filter_by(
                            name=c, parent=self.parent
                        ).first()
                    )

            with self.__class__.query.session.no_autoflush:
                self.name = make_name(
                    self.title_for_name,
                    maxlength=self.__name_length__,
                    checkused=checkused,
                )


    @property
    def short_title(self):
        """
        Generates an abbreviated title by subtracting the parent's title from this
        instance's title.
        """
        if (
            self.title
            and self.parent is not None
            and hasattr(self.parent, 'title')
            and self.parent.title
            and self.title.startswith(self.parent.title)
        ):
            short = self.title[len(self.parent.title) :].strip()
            match = _punctuation_re.match(short)
            if match:
                short = short[match.end() :].strip()
            if short:
                return short
        return self.title

    @property
    def title_for_name(self):
        """The version of the title used for :meth:`make_name`"""
        return self.short_title

[docs]    def permissions(self, actor, inherited=None):
        """
        Permissions for this model, plus permissions inherited from the parent.
        """
        if inherited is not None:
            return inherited | super().permissions(actor)
        elif self.parent is not None and isinstance(self.parent, PermissionMixin):
            return self.parent.permissions(actor) | super().permissions(actor)
        return super().permissions(actor)




[docs]class BaseIdNameMixin(BaseMixin):
    """
    Base mixin class for named objects with an id tag.

    .. versionchanged:: 0.5.0
        If you used BaseIdNameMixin in your app before Coaster 0.5.0:
        :attr:`name` can no longer be a blank string in addition to being
        non-null. This is configurable and enforced with a SQL CHECK constraint,
        which needs a database migration:

    ::

        for tablename in ['named_table1', 'named_table2', ...]:
            # Drop CHECK constraint first in case it was already present
            op.drop_constraint(tablename + '_name_check', tablename)
            # Create CHECK constraint
            op.create_check_constraint(
                tablename + '_name_check',
                tablename,
                "name <> ''")
    """

    #: Allow blank names after all?
    __name_blank_allowed__ = False
    #: How long are names and title allowed to be? `None` for unlimited length
    __name_length__: Optional[int] = 250
    __title_length__: Optional[int] = 250

    @declared_attr
    def name(cls):
        """The URL name of this object, non-unique"""
        if cls.__name_length__ is None:
            column_type = UnicodeText()
        else:
            column_type = Unicode(cls.__name_length__)
        if cls.__name_blank_allowed__:
            return Column(column_type, nullable=False)
        return Column(column_type, CheckConstraint("name <> ''"), nullable=False)

    @declared_attr
    def title(cls):
        """The title of this object"""
        if cls.__title_length__ is None:
            column_type = UnicodeText()
        else:
            column_type = Unicode(cls.__title_length__)
        return Column(column_type, nullable=False)

    @property
    def title_for_name(self):
        """The version of the title used for :meth:`make_name`"""
        return self.title

    def __init__(self, *args, **kw):
        super().__init__(*args, **kw)
        if not self.name:
            self.make_name()

    def __repr__(self):
        return '<%s %s "%s">' % (self.__class__.__name__, self.url_id_name, self.title)

[docs]    def make_name(self):
        """Autogenerates a :attr:`name` from :attr:`title_for_name`"""
        if self.title:
            self.name = make_name(self.title_for_name, maxlength=self.__name_length__)


    @hybrid_property
    def url_id_name(self):
        """
        Returns a URL name combining :attr:`url_id` and :attr:`name` in
        id-name syntax. This property is also available as :attr:`url_name`
        for legacy reasons.
        """
        return '%s-%s' % (self.url_id, self.name)

    @url_id_name.comparator
    def url_id_name(cls):
        if cls.__uuid_primary_key__:
            return SqlUuidHexComparator(cls.id, splitindex=0)
        return SqlSplitIdComparator(cls.id, splitindex=0)

    url_name = url_id_name  # Legacy name

    @hybrid_property
    def url_name_uuid_b58(self):
        """
        Returns a URL name combining :attr:`name` and :attr:`uuid_b58` in name-uuid_b58
        syntax. To use this, the class must derive from :class:`UuidMixin`.
        """
        return '%s-%s' % (self.name, self.uuid_b58)

    @url_name_uuid_b58.comparator
    def url_name_uuid_b58(cls):
        return SqlUuidB58Comparator(cls.uuid, splitindex=-1)



[docs]class BaseScopedIdMixin(BaseMixin):
    """
    Base mixin class for objects with an id that is unique within a parent.
    Implementations must provide a 'parent' attribute that is either a relationship
    or a synonym to a relationship referring to the parent object, and must
    declare a unique constraint between url_id and the parent. Sample use case in
    Flask::

        class Issue(BaseScopedIdMixin, db.Model):
            __tablename__ = 'issue'
            event_id = db.Column(None, db.ForeignKey('event.id'))
            event = db.relationship(Event)
            parent = db.synonym('event')
            __table_args__ = (db.UniqueConstraint('event_id', 'url_id'),)
    """

    @with_roles(read={'all'})
    @declared_attr
    def url_id(cls):
        """Contains an id number that is unique within the parent container"""
        return Column(Integer, nullable=False)

    def __init__(self, *args, **kw):
        super().__init__(*args, **kw)
        if self.parent:
            self.make_id()

    def __repr__(self):
        return '<%s %s of %s>' % (
            self.__class__.__name__,
            self.url_id,
            repr(self.parent)[1:-1] if self.parent else None,
        )

[docs]    @classmethod
    def get(cls, parent, url_id):
        """Get an instance matching the parent and url_id"""
        return cls.query.filter_by(parent=parent, url_id=url_id).one_or_none()


[docs]    def make_id(self):
        """Create a new URL id that is unique to the parent container"""
        if self.url_id is None:  # Set id only if empty
            self.url_id = select(
                [func.coalesce(func.max(self.__class__.url_id + 1), 1)],
                self.__class__.parent == self.parent,
            ).as_scalar()


[docs]    def permissions(self, actor, inherited=None):
        """
        Permissions for this model, plus permissions inherited from the parent.
        """
        if inherited is not None:
            return inherited | super().permissions(actor)
        if self.parent is not None and isinstance(self.parent, PermissionMixin):
            return self.parent.permissions(actor) | super().permissions(actor)
        return super().permissions(actor)




[docs]class BaseScopedIdNameMixin(BaseScopedIdMixin):
    """
    Base mixin class for named objects with an id tag that is unique within a
    parent. Implementations must provide a 'parent' attribute that is a
    synonym to the parent relationship, and must declare a unique constraint
    between url_id and the parent. Sample use case in Flask::

        class Event(BaseScopedIdNameMixin, db.Model):
            __tablename__ = 'event'
            organizer_id = db.Column(None, db.ForeignKey('organizer.id'))
            organizer = db.relationship(Organizer)
            parent = db.synonym('organizer')
            __table_args__ = (db.UniqueConstraint('organizer_id', 'url_id'),)

    .. versionchanged:: 0.5.0
        If you used BaseScopedIdNameMixin in your app before Coaster 0.5.0:
        :attr:`name` can no longer be a blank string in addition to being
        non-null. This is configurable and enforced with a SQL CHECK constraint,
        which needs a database migration:

    ::

        for tablename in ['named_table1', 'named_table2', ...]:
            # Drop CHECK constraint first in case it was already present
            op.drop_constraint(tablename + '_name_check', tablename)
            # Create CHECK constraint
            op.create_check_constraint(
                tablename + '_name_check',
                tablename,
                "name <> ''")
    """

    #: Allow blank names after all?
    __name_blank_allowed__ = False
    #: How long are names and title allowed to be? `None` for unlimited length
    __name_length__: Optional[int] = 250
    __title_length__: Optional[int] = 250

    @declared_attr
    def name(cls):
        """The URL name of this instance, non-unique"""
        if cls.__name_length__ is None:
            column_type = UnicodeText()
        else:
            column_type = Unicode(cls.__name_length__)
        if cls.__name_blank_allowed__:
            return Column(column_type, nullable=False)
        return Column(column_type, CheckConstraint("name <> ''"), nullable=False)

    @declared_attr
    def title(cls):
        """The title of this instance"""
        if cls.__title_length__ is None:
            column_type = UnicodeText()
        else:
            column_type = Unicode(cls.__title_length__)
        return Column(column_type, nullable=False)

    @property
    def title_for_name(self):
        """The version of the title used for :meth:`make_name`"""
        return self.title

    def __init__(self, *args, **kw):
        super().__init__(*args, **kw)
        if self.parent:
            self.make_id()
        if not self.name:
            self.make_name()

    def __repr__(self):
        return '<%s %s "%s" of %s>' % (
            self.__class__.__name__,
            self.url_id_name,
            self.title,
            repr(self.parent)[1:-1] if self.parent else None,
        )

[docs]    @classmethod
    def get(cls, parent, url_id):
        """Get an instance matching the parent and name"""
        return cls.query.filter_by(parent=parent, url_id=url_id).one_or_none()


[docs]    def make_name(self):
        """Autogenerates a title from the name"""
        if self.title:
            self.name = make_name(self.title_for_name, maxlength=self.__name_length__)


    @hybrid_property
    def url_id_name(self):
        """
        Returns a URL name combining :attr:`url_id` and :attr:`name` in id-name syntax
        """
        return '%s-%s' % (self.url_id, self.name)

    @url_id_name.comparator
    def url_id_name(cls):
        return SqlSplitIdComparator(cls.url_id, splitindex=0)

    url_name = url_id_name  # Legacy name

    @hybrid_property
    def url_name_uuid_b58(self):
        """
        Returns a URL name combining :attr:`name` and :attr:`uuid_b58` in name-uuid_b58
        syntax. To use this, the class must derive from :class:`UuidMixin`.
        """
        return '%s-%s' % (self.name, self.uuid_b58)

    @url_name_uuid_b58.comparator
    def url_name_uuid_b58(cls):
        return SqlUuidB58Comparator(cls.uuid, splitindex=-1)



[docs]class CoordinatesMixin:
    """
    Adds :attr:`latitude` and :attr:`longitude` columns with a shorthand
    :attr:`coordinates` property that returns both.
    """

    latitude = Column(Numeric)
    longitude = Column(Numeric)

    @property
    def has_coordinates(self):
        """Return `True` if both latitude and longitude are present."""
        return self.latitude is not None and self.longitude is not None

    @property
    def has_missing_coordinates(self):
        """Return `True` if one or both of latitude and longitude are missing."""
        return self.latitude is None or self.longitude is None

    @property
    def coordinates(self):
        """Tuple of (latitude, longitude)."""
        return self.latitude, self.longitude

    @coordinates.setter
    def coordinates(self, value):
        self.latitude, self.longitude = value



# --- Auto-populate columns ---------------------------------------------------

# Setup listeners for UUID-based subclasses
def _configure_id_listener(mapper, class_):
    if hasattr(class_, '__uuid_primary_key__') and class_.__uuid_primary_key__:
        auto_init_default(mapper.column_attrs.id)


def _configure_uuid_listener(mapper, class_):
    if hasattr(class_, '__uuid_primary_key__') and class_.__uuid_primary_key__:
        return
    # Only configure this listener if the class doesn't use UUID primary keys,
    # as the `uuid` column will only be an alias for `id` in that case
    auto_init_default(mapper.column_attrs.uuid)


event.listen(IdMixin, 'mapper_configured', _configure_id_listener, propagate=True)
event.listen(UuidMixin, 'mapper_configured', _configure_uuid_listener, propagate=True)


# Populate name and url_id columns
def _make_name(mapper, connection, target):
    if target.name is None:
        target.make_name()


def _make_scoped_name(mapper, connection, target):
    if target.name is None and target.parent is not None:
        target.make_name()


def _make_scoped_id(mapper, connection, target):
    if target.url_id is None and target.parent is not None:
        target.make_id()


event.listen(BaseNameMixin, 'before_insert', _make_name, propagate=True)
event.listen(BaseIdNameMixin, 'before_insert', _make_name, propagate=True)
event.listen(BaseScopedIdMixin, 'before_insert', _make_scoped_id, propagate=True)
event.listen(BaseScopedNameMixin, 'before_insert', _make_scoped_name, propagate=True)
event.listen(BaseScopedIdNameMixin, 'before_insert', _make_scoped_id, propagate=True)
event.listen(BaseScopedIdNameMixin, 'before_insert', _make_name, propagate=True)




          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.registry

"""
Model helper registry
---------------------

Provides a :class:`Registry` type and a :class:`RegistryMixin` base class
with three registries, used by other mixin classes.

Helper classes such as forms and views can be registered to the model and
later accessed from an instance::

    class MyModel(BaseMixin, db.Model):
        ...

    class MyForm(Form):
        ...

    class MyView(ModelView):
        ...

    MyModel.forms.main = MyForm
    MyModel.views.main = MyView

When accessed from an instance, the registered form or view will receive the
instance as an ``obj`` parameter::

    doc = MyModel()
    doc.forms.main() == MyForm(obj=doc)
    doc.views.main() == MyView(obj=doc)

The name ``main`` is a recommended default, but an app that has separate forms
for ``new`` and ``edit`` actions could use those names instead.
"""

from functools import partial
from threading import Lock
from typing import Optional, Set

from sqlalchemy.ext.declarative import declared_attr

__all__ = ['Registry', 'InstanceRegistry', 'RegistryMixin']

_marker = object()


[docs]class Registry:
    """Container for items registered to a model."""

    _param: Optional[str]
    _name: Optional[str]
    _lock: Lock
    _default_property: bool
    _default_cached_property: bool
    _members: Set[str]
    _properties: Set[str]
    _cached_properties: Set[str]

    def __init__(
        self,
        param: Optional[str] = None,
        property: bool = False,  # NOQA: A002
        cached_property: bool = False,
    ):
        """Initialize with config."""
        if property and cached_property:
            raise TypeError("Only one of property and cached_property can be True")
        object.__setattr__(self, '_param', str(param) if param else None)
        object.__setattr__(self, '_name', None)
        object.__setattr__(self, '_lock', Lock())
        object.__setattr__(self, '_default_property', property)
        object.__setattr__(self, '_default_cached_property', cached_property)
        object.__setattr__(self, '_members', set())
        object.__setattr__(self, '_properties', set())
        object.__setattr__(self, '_cached_properties', set())

    def __set_name__(self, owner, name):
        """Set a name for this registry."""
        if self._name is None:
            object.__setattr__(self, '_name', name)
        elif name != self._name:
            raise TypeError(
                f"A registry cannot be used under multiple names {self._name} and"
                f" {name}"
            )

    def __setattr__(self, name, value):
        """Incorporate a new registry member."""
        if name.startswith('_'):
            raise ValueError("Registry member names cannot be underscore-prefixed")
        if hasattr(self, name):
            raise ValueError("%s is already registered" % name)
        if not callable(value):
            raise ValueError("Registry members must be callable")
        self._members.add(name)
        object.__setattr__(self, name, value)

    def __call__(self, name=None, property=None, cached_property=None):  # NOQA: A002
        """Return decorator to aid class or function registration."""
        use_property = self._default_property if property is None else property
        use_cached_property = (
            self._default_cached_property
            if cached_property is None
            else cached_property
        )
        if use_property and use_cached_property:
            raise TypeError(
                f"Only one of property and cached_property can be True."
                f" Provided: property={property}, cached_property={cached_property}."
                f" Registry: property={self._default_property},"
                f" cached_property={self._default_cached_property}."
                f" Conflicting registry settings must be explicitly set to False."
            )

        def decorator(f):
            use_name = name or f.__name__
            setattr(self, use_name, f)
            if use_property:
                self._properties.add(use_name)
            if use_cached_property:
                self._cached_properties.add(use_name)
            return f

        return decorator

    # def __iter__ (here or in instance?)

    def __get__(self, obj, cls=None):
        """Access at runtime."""
        if obj is None:
            return self

        cache = obj.__dict__  # This assumes a class without __slots__
        name = self._name
        with self._lock:
            ir = cache.get(name, _marker)
            if ir is _marker:
                ir = InstanceRegistry(self, obj)
                cache[name] = ir

        # Subsequent accesses will bypass this __get__ method and use the instance
        # that was saved to obj.__dict__
        return ir

[docs]    def clear_cache_for(self, obj) -> bool:
        """
        Clear cached instance registry from an object.

        Returns `True` if cache was cleared, `False` if it wasn't needed.
        """
        with self._lock:
            return bool(obj.__dict__.pop(self._name, False))




[docs]class InstanceRegistry:
    """
    Container for accessing registered items from an instance of the model.

    Used internally by :class:`Registry`. Returns a partial that will pass
    in an ``obj`` parameter when called.
    """

    def __init__(self, registry, obj):
        """Prepare to serve a registry member."""
        # This would previously be cause for a memory leak due to being a cyclical
        # reference, and would have needed a weakref. However, this is no longer a
        # concern since PEP 442 and Python 3.4.
        self.__registry = registry
        self.__obj = obj

    def __getattr__(self, attr):
        """Access a registry member."""
        registry = self.__registry
        obj = self.__obj
        param = registry._param
        func = getattr(registry, attr)

        # If attr is a property, return the result
        if attr in registry._properties:
            if param is not None:
                return func(**{param: obj})
            return func(obj)

        # If attr is a cached property, cache and return the result
        if attr in registry._cached_properties:
            if param is not None:
                val = func(**{param: obj})
            else:
                val = func(obj)
            setattr(self, attr, val)
            return val

        # Not a property or cached_property. Construct a partial, cache and return it
        if param is not None:
            pfunc = partial(func, **{param: obj})
        else:
            pfunc = partial(func, obj)
        setattr(self, attr, pfunc)
        return pfunc

[docs]    def clear_cache(self):
        """Clear cache from this registry."""
        with self.__registry.lock:
            return bool(self.__obj.__dict__.pop(self.__registry.name, False))




[docs]class RegistryMixin:
    """
    Adds common registries to a model.

    Included:

    * ``forms`` registry, for WTForms forms
    * ``views`` registry for view classes and helper functions
    * ``features`` registry for feature availability test functions.

    The forms registry passes the instance to the registered form as an ``obj`` keyword
    parameter. The other registries pass it as the first positional parameter.
    """

    @declared_attr
    def forms(cls):
        """Registry for forms."""
        r = Registry('obj')
        r.__set_name__(cls, 'forms')
        return r

    @declared_attr
    def views(cls):
        """Registry for views."""
        r = Registry()
        r.__set_name__(cls, 'views')
        return r

    @declared_attr
    def features(cls):
        """Registry for feature tests."""
        r = Registry()
        r.__set_name__(cls, 'features')
        return r





          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.roles

"""
Role-based access control
-------------------------

Coaster provides a :class:`RoleMixin` class that can be used to define role-based access
control to the attributes and methods of any SQLAlchemy model. :class:`RoleMixin` is a
base class for :class:`~coaster.sqlalchemy.mixins.BaseMixin` and applies to all derived
classes. Access is defined as one of 'call' (for methods), 'read' or 'write' (both for
attributes).

Roles are freeform string tokens. A model may freely define and grant roles to actors
(users and sometimes client apps) based on internal criteria. The following standard
tokens are recommended. Required tokens are granted by :class:`RoleMixin` itself.

1. ``all``: Any actor, authenticated or anonymous (required)
2. ``anon``: Anonymous actor (required)
3. ``auth``: Authenticated actor (required)
4. ``creator``: The creator of an object (may or may not be the current owner)
5. ``owner``: The current owner of an object
6. ``author``: Author of the object's contents (all creators are authors)
7. ``editor``: Someone authorised to edit the object
8. ``reader``: Someone authorised to read the object (assuming it's not public)
9. ``subject``: User who is described by an object, typically having limited rights

Example use::

    from flask import Flask
    from flask_sqlalchemy import SQLAlchemy
    from coaster.sqlalchemy import BaseMixin, with_roles

    app = Flask(__name__)
    db = SQLAlchemy(app)

    class ColumnMixin:
        '''
        Mixin class that offers some columns to the RoleModel class below,
        demonstrating two ways to use `with_roles`.
        '''
        @with_roles(rw={'owner'})
        def mixed_in1(cls):
            return db.Column(db.Unicode(250))

        @declared_attr
        def mixed_in2(cls):
            return with_roles(db.Column(db.Unicode(250)),
                rw={'owner'})


    class RoleModel(ColumnMixin, RoleMixin, db.Model):
        __tablename__ = 'role_model'

        # The low level approach is to declare roles all at once.
        # 'all' is a special role that is always granted from the base class.
        # Avoid this approach in a parent or mixin class as definitions will
        # be lost if the subclass does not copy `__roles__`.

        __roles__ = {
            'all': {
                'read': {'id', 'name', 'title'},
            },
            'owner': {
                'granted_by': ['user'],
            },
        }

        # Recommended for parent and mixin classes: annotate roles on the attributes
        # using `with_roles`. These annotations are added to `__roles__` when
        # SQLAlchemy configures mappers.

        id = db.Column(db.Integer, primary_key=True)
        name = with_roles(db.Column(db.Unicode(250)),
            rw={'owner'})  # Specify read+write access

        user_id = db.Column(None, db.ForeignKey('user.id'), nullable=False)
        user = with_roles(
            db.relationship(User),
            grants={'owner'},  # Use `grants` here or `granted_by` in `__roles__`
            )

        # `with_roles` can also be called later. This is required for
        # properties, where roles must be assigned after the property is
        # fully described:

        _title = db.Column('title', db.Unicode(250))

        @property
        def title(self):
            return self._title

        @title.setter
        def title(self, value):
            self._title = value

        # This grants 'owner' and 'editor' write but not read access
        title = with_roles(title, write={'owner', 'editor'})

        # `with_roles` can be used as a decorator on methods, in which case
        # access is controlled with the 'call' action.

        @with_roles(call={'all'})
        def hello(self):
            return "Hello!"

        # `RoleMixin` will grant roles by examining relationships specified in the
        # `granted_by` list under each role in `__roles__`. The `actor` parameter
        # to `roles_for` must be present in the relationship. You can augment this
        # by providing a custom `roles_for` method:

        def roles_for(self, actor=None, anchors=()):
            # Calling super gives us a LazyRoleSet with the standard roles
            # and with lazy evaluation of of other roles from `granted_by`
            roles = super().roles_for(actor, anchors)

            # We can manually add a role to override lazy evaluation
            if 'owner-secret' in anchors:
                roles.add('owner')
            return roles
"""

from abc import ABCMeta
from copy import deepcopy
from functools import wraps
from itertools import chain
from typing import Dict, List, Optional, Set, Union
import collections.abc as abc
import operator
import warnings

from sqlalchemy import event, inspect
from sqlalchemy.ext.orderinglist import OrderingList
from sqlalchemy.orm import ColumnProperty, Query, RelationshipProperty, SynonymProperty
from sqlalchemy.orm.attributes import QueryableAttribute
from sqlalchemy.orm.collections import (
    InstrumentedDict,
    InstrumentedList,
    InstrumentedSet,
    MappedCollection,
)
from sqlalchemy.orm.dynamic import AppenderMixin
from sqlalchemy.schema import SchemaItem

# mypy can't find _request_ctx_stack in flask
from flask import _request_ctx_stack  # type: ignore[attr-defined]

from ..auth import current_auth
from ..utils import InspectableSet, is_collection, nary_op

try:  # SQLAlchemy >= 1.4
    from sqlalchemy.orm import MapperProperty  # type: ignore[attr-defined]
except ImportError:  # SQLAlchemy < 1.4
    from sqlalchemy.orm.interfaces import MapperProperty


__all__ = [
    'RoleGrantABC',
    'LazyRoleSet',
    'RoleAccessProxy',
    'DynamicAssociationProxy',
    'RoleMixin',
    'with_roles',
    'declared_attr_roles',
]

# Global dictionary for temporary storage of roles until the mapper_configured events
__cache__ = {}


def _attrs_equal(lhs, rhs):
    """
    Helper function to compare two strings or two QueryableAttributes.
    QueryableAttributes can't be compared with `==` to confirm both are same object.
    But strings can't be compared with `is` to confirm they are the same string.
    We have to change the operator based on types being compared.
    """
    if isinstance(lhs, str) and isinstance(rhs, str):
        return lhs == rhs
    return lhs is rhs


def _actor_in_relationship(actor, relationship):
    """Test whether the given actor is present in the given attribute"""
    if actor == relationship:
        return True
    if isinstance(relationship, (AppenderMixin, Query, abc.Container)):
        return actor in relationship
    return False


def _roles_via_relationship(actor, relationship, actor_attr, roles, offer_map):
    """Find roles granted via a relationship"""
    relobj = None  # Role-granting object found via the relationship

    # There is no actor_attr. Check if the relationship is a RoleMixin and call
    # roles_for to get offered roles, then remap using the offer map.
    if actor_attr is None:
        if isinstance(relationship, RoleMixin):
            offered_roles = relationship.roles_for(actor)
            if offer_map:
                offered_roles = set(
                    chain.from_iterable(
                        offer_map[role] for role in offered_roles if role in offer_map
                    )
                )
            return offered_roles
        raise TypeError(
            "{0!r} is not a RoleMixin and no actor attribute was specified".format(
                relationship
            )
        )

    # We have a relationship. If it's a collection, find the item in it that relates
    # to the actor.
    if isinstance(relationship, (AppenderMixin, Query)):
        # Query-like relationship. Run a query. It is possible to have multiple matches
        # for the actor, so use .first()
        # TODO: Consider retrieving all and consolidating roles from across them in case
        # the objects are RoleGrantABC. This is not a current requirement and so is not
        # currently supported; using the .first() object is sufficient
        if isinstance(actor_attr, QueryableAttribute):
            relobj = relationship.filter(operator.eq(actor_attr, actor)).first()
        else:
            relobj = relationship.filter_by(**{actor_attr: actor}).first()
    elif isinstance(relationship, abc.Iterable):
        # List-like object. Scan through it looking for item related to actor.
        # Note: strings are also collections. Checking for abc.Iterable is only safe
        # here because of the unlikeliness of a string relationship. If that becomes
        # necessary in future, add `and not isinstance(relationship, str)`
        for relitem in relationship:
            if getattr(relitem, actor_attr) == actor:
                relobj = relitem
                break

    # Not any sort of collection. May be a scalar relationship
    elif getattr(relationship, actor_attr) == actor:
        relobj = relationship
    if not relobj:
        # Didn't find a relationship object. Actor gets no roles
        return ()

    # We have a related object. Get roles from it
    if isinstance(relobj, RoleGrantABC):
        # If this object grants roles, get them. It may not grant the one we're looking
        # for and that's okay. Grab the others
        offered_roles = relobj.offered_roles
        # But if we have an offer_map, remap the roles and only keep the ones
        # specified in the map
        if offer_map:
            offered_roles = set(
                chain.from_iterable(
                    offer_map[role] for role in offered_roles if role in offer_map
                )
            )
        return offered_roles
    # Not a role granting object. Implies that the default roles are granted
    # by its very existence.
    return roles


[docs]class RoleGrantABC(metaclass=ABCMeta):
    """Base class for an object that grants roles to an actor"""

    @property
    def offered_roles(self):  # pragma: no cover
        """Roles offered by this object"""
        return ()

    @classmethod
    def __subclasshook__(cls, c):
        if cls is RoleGrantABC:
            if any('offered_roles' in b.__dict__ for b in c.__mro__):
                return True
            return False
        return NotImplemented  # pragma: no cover



[docs]class LazyRoleSet(abc.MutableSet):
    """
    Set that provides lazy evaluations for whether a role is present
    """

    def __init__(self, obj, actor, initial=()):
        self.obj = obj
        self.actor = actor
        #: Roles that the actor has (make a copy of initial set as it will be mutated)
        self._present = set(initial)
        #: Roles the actor does not have
        self._not_present = set()
        # Relationships that have been scanned already
        self._scanned_granted_via = set()  # Contains (relattr, actor_attr)
        self._scanned_granted_by = set()  # Contains relattr

    def __repr__(self):  # pragma: no cover
        return 'LazyRoleSet({obj}, {actor})'.format(obj=self.obj, actor=self.actor)

    # This is required by the `MutableSet` base class
    def _from_iterable(self, it):
        return LazyRoleSet(self.obj, self.actor, it)

    def _role_is_present(self, role):
        """Test whether a role has been granted to the bound actor"""
        if role in self._present:
            return True
        if role in self._not_present:
            return False
        if self.actor is not None:
            if role not in self.obj.__roles__:
                self._not_present.add(role)
                return False
            # granted_via says a role may be granted by a secondary object that sits
            # in a relationship between the current object and the actor. The secondary
            # could be a direct attribute of the current object, or could be inside a
            # list or query relationship. _roles_via_relationship will check.
            # The related object may grant roles in one of three ways:
            # 1. By its mere existence (default).
            # 2. By offering roles via an `offered_roles` property (see `RoleGrantABC`).
            # 3. By being a `RoleMixin` instance that has a `roles_for` method.
            if 'granted_via' in self.obj.__roles__[role]:
                for relattr, actor_attr in self.obj.__roles__[role][
                    'granted_via'
                ].items():
                    offer_map = self.obj.__relationship_role_offer_map__.get(relattr)
                    if (relattr, actor_attr) not in self._scanned_granted_via:
                        relationship = self.obj._get_relationship(relattr)
                        if relationship is not None:
                            # Optimization: does the same relationship grant other roles
                            # via the same actor_attr? Gather those roles and check all
                            # of them together. However, we will use a single role
                            # offer map and not consult the one specified on the other
                            # roles. They are expected to be identical. This is
                            # guaranteed if the offer map was specified using
                            # `with_roles(grants_via=)` but not if specified directly
                            # in `__roles__[role]['granted_via']`.
                            possible_roles = {role}
                            for arole, actions in self.obj.__roles__.items():
                                if (
                                    arole != role
                                    and 'granted_via' in actions
                                    and relattr in actions['granted_via']
                                    and _attrs_equal(
                                        actions['granted_via'][relattr], actor_attr
                                    )
                                ):
                                    possible_roles.add(arole)

                            granted_roles = _roles_via_relationship(
                                self.actor,
                                relationship,
                                actor_attr,
                                possible_roles,
                                offer_map,
                            )
                            self._present.update(granted_roles)
                            self._scanned_granted_via.add((relattr, actor_attr))
                            if role in granted_roles:
                                return True
            # granted_by says a role is granted by the actor being present in a
            # relationship
            if 'granted_by' in self.obj.__roles__[role]:
                for relattr in self.obj.__roles__[role]['granted_by']:
                    if relattr not in self._scanned_granted_by:
                        relationship = self.obj._get_relationship(relattr)
                        is_present = _actor_in_relationship(self.actor, relationship)
                        if is_present:
                            self._present.add(role)
                            # Optimization: does this relationship grant other roles?
                            # Get them rightaway. Don't query again later.
                            for arole, actions in self.obj.__roles__.items():
                                if (
                                    arole != role
                                    and 'granted_by' in actions
                                    and relattr in actions['granted_by']
                                ):
                                    self._present.add(arole)
                            return True
                        self._scanned_granted_by.add(relattr)
        self._not_present.add(role)
        return False

    def _contents(self):
        """Return all available roles"""
        # Populate cache
        [  # skipcq: PYL-W0106
            self._role_is_present(role) for role in self.obj.__roles__
        ]
        return self._present

    def __contains__(self, key):
        return self._role_is_present(key)

    def __iter__(self):
        return iter(self._contents())

    def __len__(self):
        return len(self._contents())

    def __bool__(self):
        # Make bool() faster than len() by using the cache first
        return bool(self._present) or bool(self._contents())

    __nonzero__ = __bool__  # For Python 2.7 compatibility

    def __eq__(self, other):
        if isinstance(other, LazyRoleSet):
            return (
                self.obj == other.obj
                and self.actor == other.actor
                and self._contents() == other._contents()
            )
        return self._contents() == other

    def __ne__(self, other):
        return not self.__eq__(other)

[docs]    def add(self, value):
        """Add role `value` to the set."""
        self._present.add(value)
        self._not_present.discard(value)


[docs]    def discard(self, value):
        """Remove role `value` from the set if it is present."""
        self._present.discard(value)
        self._not_present.add(value)


[docs]    def has_any(self, roles):
        """
        Convenience method for checking if any of the given roles is present in the set.

        Equivalent of evaluating using either of these approaches:

        1. ``not roles.isdisjoint(lazy_role_set)``
        2. ``any(role in lazy_role_set for role in roles)``

        This implementation optimizes for cached roles before evaluating role granting
        sources that may cause a database hit.
        """
        if not self._present.isdisjoint(roles):
            return True
        return any(role in self for role in roles)


    # The following are for transparent compatibility with sets,
    # with the most commonly used methods

[docs]    def copy(self):
        """Return a shallow copy of the :class:`LazyRoleSet`."""
        result = LazyRoleSet(self.obj, self.actor, self._present)
        result._not_present = set(self._not_present)
        return result


    # Set operators take a single `other` parameter while these methods
    # are required to take multiple `others` to be API-compatible with sets.
    # The `nary_op` decorator does that
    issubset = nary_op(abc.MutableSet.__le__)
    issuperset = nary_op(abc.MutableSet.__ge__)
    union = nary_op(abc.MutableSet.__or__)
    intersection = nary_op(abc.MutableSet.__and__)
    difference = nary_op(abc.MutableSet.__sub__)
    symmetric_difference = nary_op(abc.MutableSet.__xor__)
    update = nary_op(abc.MutableSet.__ior__)
    intersection_update = nary_op(abc.MutableSet.__iand__)
    difference_update = nary_op(abc.MutableSet.__isub__)
    symmetric_difference_update = nary_op(abc.MutableSet.__ixor__)



[docs]class DynamicAssociationProxy:
    """
    Association proxy for dynamic relationships. Use this instead of SQLAlchemy's
    `association_proxy` when the underlying relationship uses `lazy='dynamic'`.

    Usage::

        # Assuming a relationship like this:
        Document.child_relationship = db.relationship(ChildDocument, lazy='dynamic')

        # Proxy to an attribute on the target of the relationship:
        Document.child_attributes = DynamicAssociationProxy(
            'child_relationship', 'attribute')

    This proxy does not provide access to the query capabilities of dynamic
    relationships. It merely optimises for containment queries. A query like this::

        Document.child_relationship.filter_by(attribute=value).exists()

    Can be reduced to this::

        value in Document.child_attributes

    :param str rel: Relationship name (must use ``lazy='dynamic'``)
    :param str attr: Attribute on the target of the relationship
    """

    def __init__(self, rel, attr):
        self.rel = rel
        self.attr = attr

    def __repr__(self):
        return 'DynamicAssociationProxy(%s, %s)' % (repr(self.rel), repr(self.attr))

    def __get__(self, obj, cls=None):
        if obj is None:
            return self
        return DynamicAssociationProxyWrapper(obj, self.rel, self.attr)



class DynamicAssociationProxyWrapper(abc.Set):
    """:class:`DynamicAssociationProxy` wrapped around an instance"""

    def __init__(self, obj, rel, attr):
        self.obj = obj
        self.rel = rel
        self.attr = attr

    def __repr__(self):
        return 'DynamicAssociationProxyWrapper(%s, %s, %s)' % (
            repr(self.obj),
            repr(self.rel),
            repr(self.attr),
        )

    def __contains__(self, member):
        rel = getattr(self.obj, self.rel)
        return rel.session.query(rel.filter_by(**{self.attr: member}).exists()).scalar()

    def __iter__(self):
        for obj in getattr(self.obj, self.rel):
            yield getattr(obj, self.attr)

    def __len__(self):
        return getattr(self.obj, self.rel).count()

    def __bool__(self):
        rel = getattr(self.obj, self.rel)
        return rel.session.query(rel.exists()).scalar()

    __nonzero__ = __bool__  # For Python 2.7 compatibility

    def __eq__(self, other):
        return (
            isinstance(other, DynamicAssociationProxyWrapper)
            and self.obj == other.obj
            and self.rel == other.rel
            and self.attr == other.attr
        )

    def __ne__(self, other):
        # This method is required as abc.Set provides a less efficient version
        return not self.__eq__(other)


[docs]class RoleAccessProxy(abc.Mapping):
    """
    A proxy interface that wraps an object and provides pass-through read and
    write access to attributes that the specified roles have access to.
    Consults the ``__roles__`` dictionary on the object for determining which roles can
    access which attributes. Provides both attribute and dictionary interfaces.

    Note that if the underlying attribute is a callable and is specified with
    the 'call' action, it will be available via attribute access but not
    dictionary access.

    :class:`RoleAccessProxy` is typically accessed directly from the target
    object via :meth:`~RoleMixin.access_for` (from :class:`RoleMixin`).

    Example::

        proxy = RoleAccessProxy(obj, roles={'writer'})
        proxy.attr1
        proxy.attr1 = 'new value'
        proxy['attr2'] = 'new value'
        dict(proxy)

    :param obj: The object that should be wrapped with the proxy
    :param roles: A set of roles to determine what attributes are accessible
    :param actor: The actor this proxy has been constructed for
    :param anchors: The anchors this proxy has been constructed with
    :param datasets: Datasets to limit attribute enumeration to

    The `actor` and `anchors` parameters are not used by the proxy, but are used to
    construct proxies for objects accessed via relationships.
    """

    def __init__(self, obj, roles, actor, anchors, datasets):
        object.__setattr__(self, '_obj', obj)
        object.__setattr__(self, 'current_roles', InspectableSet(roles))
        object.__setattr__(self, '_actor', actor)
        object.__setattr__(self, '_anchors', anchors)
        if datasets is None:
            dataset_attrs = None
            object.__setattr__(self, '_datasets', None)
        else:
            if datasets:
                try:
                    dataset_attrs = set(obj.__datasets__[datasets[0]])
                except KeyError:
                    raise KeyError(
                        "Object of type %r is missing dataset %s"
                        % (type(obj), datasets[0])
                    )
            else:
                # Got an empty list, so turn off enumeration
                dataset_attrs = set()
            object.__setattr__(self, '_datasets', datasets[1:])
        object.__setattr__(self, '_dataset_attrs', dataset_attrs)

        # Call, read and write access attributes for the given roles
        call = set()
        read = set()
        write = set()

        for role in roles:
            call.update(obj.__roles__.get(role, {}).get('call', set()))
            read.update(obj.__roles__.get(role, {}).get('read', set()))
            write.update(obj.__roles__.get(role, {}).get('write', set()))

        object.__setattr__(self, '_call', call)
        object.__setattr__(self, '_read', read)
        object.__setattr__(self, '_write', write)

    def __repr__(self):
        return 'RoleAccessProxy(obj={obj}, roles={roles})'.format(
            obj=repr(self._obj), roles=repr(self.current_roles)
        )

    def __get_processed_attr(self, name):
        attr = getattr(self._obj, name)
        # TODO: Implement 'write' permission control for collection relationships.
        # A proper take will require custom dict and list subclasses, similar to the
        # role access proxy itself.
        if isinstance(attr, RoleMixin):
            return attr.access_for(
                actor=self._actor, anchors=self._anchors, datasets=self._datasets
            )
        if isinstance(attr, (InstrumentedDict, MappedCollection)):
            return {
                k: v.access_for(
                    actor=self._actor, anchors=self._anchors, datasets=self._datasets
                )
                for k, v in attr.items()
            }
        if isinstance(
            attr,
            (InstrumentedList, InstrumentedSet, AppenderMixin, OrderingList, Query),
        ):
            # InstrumentedSet is converted into a tuple because the role access proxy
            # isn't hashable and can't be placed in a set. This is a side-effect of
            # subclassing abc.Mapping: dicts are also not hashable.
            return tuple(
                m.access_for(
                    actor=self._actor, anchors=self._anchors, datasets=self._datasets
                )
                for m in attr
            )
        return attr

    def __getattr__(self, attr):
        # See also __getitem__, which doesn't consult _call
        if attr in self._read or attr in self._call:
            return self.__get_processed_attr(attr)
        raise AttributeError(attr)

    def __setattr__(self, attr, value):
        # See also __setitem__
        if attr in self._write:
            return setattr(self._obj, attr, value)
        raise AttributeError(attr)

    def __getitem__(self, key):
        # See also __getattr__, which also looks in _call
        if key in self._read:
            return self.__get_processed_attr(key)
        raise KeyError(key)

    def __len__(self):
        if self._dataset_attrs is not None:
            return len(self._read & self._dataset_attrs)
        return len(self._read)

    def __contains__(self, key):
        return key in self._read or key in self._call

    def __setitem__(self, key, value):
        # See also __setattr__
        if key in self._write:
            return setattr(self._obj, key, value)
        raise KeyError(key)

    def __iter__(self):
        if self._dataset_attrs is not None:
            source = self._read & self._dataset_attrs
        else:
            source = self._read
        for key in source:
            yield key



[docs]def with_roles(
    obj=None,
    rw=None,
    call=None,
    read=None,
    write=None,
    grants=None,
    grants_via=None,
    datasets=None,
):
    """
    Convenience function and decorator to define roles on an attribute. Only
    works with :class:`RoleMixin`, which reads the annotations made by this
    function and populates :attr:`~RoleMixin.__roles__`.

    Examples::

        id = db.Column(Integer, primary_key=True)
        with_roles(id, read={'all'})

        title = with_roles(db.Column(db.UnicodeText), read={'all'})

        @with_roles(read={'all'})
        @hybrid_property
        def url_id(self):
            return str(self.id)

    When used with properties, with_roles must always be applied after the
    property is fully described::

        @property
        def title(self):
            return self._title

        @title.setter
        def title(self, value):
            self._title = value

        # Either of the following is fine, since with_roles annotates objects
        # instead of wrapping them. The return value can be discarded if it's
        # already present on the host object:

        title = with_roles(title, read={'all'}, write={'owner', 'editor'})
        with_roles(title, read={'all'}, write={'owner', 'editor'})

    :param set rw: Roles which get read and write access to the decorated
        attribute
    :param set call: Roles which get call access to the decorated method
    :param set read: Roles which get read access to the decorated attribute
    :param set write: Roles which get write access to the decorated attribute
    :param set grants: The decorated attribute contains actors with the given roles
    :param dict grants_via: The decorated attribute is a relationship to another
        object type which contains one or more actors who are granted roles here
    :param set datasets: Datasets to include the attribute in

    ``grants_via`` is typically used like this::

        class RoleModel(db.Model):
            user_id = db.Column(None, db.ForeignKey('user.id'))
            user = db.relationship(UserModel)

            document_id = db.Column(None, db.ForeignKey('document.id'))
            document = db.relationship(DocumentModel)

        DocumentModel.rolemodels = with_roles(db.relationship(RoleModel),
            grants_via={'user': {'role1', 'role2'}})

    In this example, a user gets roles 'role1' and 'role2' on DocumentModel via the
    secondary RoleModel. Grants are recorded in ``__roles__['role1']['granted_via']``
    and are honoured by the :class:`LazyRoleSet` used in :meth:`~RoleMixin.roles_for`.

    ``grants_via`` supports an additional advanced definition for when the role granting
    model has variable roles and offers them via a property named ``offered_roles``::

        class RoleModel(db.Model):
            user_id = db.Column(None, db.ForeignKey('user.id'))
            user = db.relationship(UserModel)

            has_role1 = db.Column(db.Boolean)
            has_role2 = db.Column(db.Boolean)

            document_id = db.Column(None, db.ForeignKey('document.id'))
            document = db.relationship(DocumentModel)

            @property
            def offered_roles(self):
                roles = set()
                if self.has_role1:
                    roles.add('role1')
                if self.has_role2:
                    roles.add('role2')
                return roles

        DocumentModel.rolemodels = with_roles(db.relationship(RoleModel),
            grants_via={'user': {
                'role1': 'renamed_role1,
                'role2': {'renamed_role2', 'also_role2'}
            }}
        )
    """
    # Convert lists and None values to sets
    rw = set(rw) if rw else set()
    call = set(call) if call else set()
    read = set(read) if read else set()
    write = set(write) if write else set()
    grants = set(grants) if grants else set()
    if not grants_via:
        grants_via = {}
    if not datasets:
        datasets = {}
    # `rw` is shorthand for read+write
    read.update(rw)
    write.update(rw)

    def inner(attr):
        if isinstance(attr, SynonymProperty):
            raise TypeError(
                "Synonyms cannot have roles as they acquire from the underlying entity"
            )
        data = {
            'call': call,
            'read': read,
            'write': write,
            'grants': grants,
            'grants_via': grants_via,
            'datasets': datasets,
        }
        if attr in __cache__:
            raise TypeError("Duplicate use of with_roles for this attribute")
        __cache__[attr] = data
        if isinstance(attr, (SchemaItem, ColumnProperty, MapperProperty)):
            if '_coaster_roles' in attr.info:
                raise TypeError("Duplicate use of with_roles for this attribute")
            attr.info['_coaster_roles'] = data
        else:
            try:
                if hasattr(attr, '_coaster_roles'):
                    raise TypeError("Duplicate use of with_roles for this attribute")
                attr._coaster_roles = data
                # If the attr has a restrictive __slots__, we'll get an attribute error.
                # Unfortunately, because of the way SQLAlchemy works, by copying objects
                # into subclasses, the cache alone is not a reliable mechanism. We need
                # both
            except AttributeError:
                pass
        return attr

    if is_collection(obj):
        # Protect against accidental specification of roles instead of an object
        raise TypeError('Roles must be specified as named parameters')
    if obj is not None:
        return inner(obj)
    return inner



# with_roles was set_roles when originally introduced in 0.6.0
# set_roles is deprecated since 0.6.1
set_roles = with_roles


[docs]def declared_attr_roles(rw=None, call=None, read=None, write=None):
    """
    Equivalent of :func:`with_roles` for use with ``@declared_attr``::

        @declared_attr
        @declared_attr_roles(read={'all'})
        def my_column(cls):
            return Column(Integer)

    While :func:`with_roles` is always the outermost decorator on properties
    and functions, :func:`declared_attr_roles` must appear below
    ``@declared_attr`` to work correctly.

    .. deprecated:: 0.6.1
        Use :func:`with_roles` instead. It works for
        :class:`~sqlalchemy.ext.declarative.declared_attr` since 0.6.1
    """

    def inner(f):
        @wraps(f)
        def attr(cls):
            # Pass f(cls) as a parameter to with_roles.inner to avoid the test for
            # iterables within with_roles. We have no idea about the use cases for
            # declared_attr in downstream code. There could be a declared_attr
            # that returns a list that should be accessible via the proxy.
            return with_roles(rw=rw, call=call, read=read, write=write)(f(cls))

        return attr

    warnings.warn(
        "declared_attr_roles is deprecated; use with_roles",
        DeprecationWarning,
        stacklevel=2,
    )
    return inner



[docs]class RoleMixin:
    """
    Provides methods for role-based access control.

    Subclasses must define a :attr:`__roles__` dictionary with roles
    and the attributes they have call, read and write access to::

        __roles__ = {
            'role_name': {
                'call': {'meth1', 'meth2'},
                'read': {'attr1', 'attr2'},
                'write': {'attr1', 'attr2'},
                'grant': {'rel1', 'rel2'},
                },
            }

    The ``grant`` key works in reverse: if the actor is present in any of the
    attributes in the set, they are granted that role via :meth:`roles_for`.
    Attributes must be SQLAlchemy relationships and can be scalar, a collection
    or dynamic.

    The :func:`with_roles` decorator is recommended over :attr:`__roles__`.
    """

    # This empty dictionary is necessary for the configure step below to work
    __roles__: Dict[
        str, Dict[str, Union[Set[str], List[str], Dict[str, Optional[str]]]]
    ] = {}
    # Datasets for limited access to attributes
    __datasets__: Dict[str, Set[str]] = {}
    # Relationship role offer map (used by LazyRoleSet)
    __relationship_role_offer_map__: Dict[str, Set[str]] = {}
    # Relationship reversed role offer map (used by actors_with)
    __relationship_reversed_role_offer_map__: Dict[str, Set[str]] = {}

[docs]    def roles_for(self, actor=None, anchors=()):
        """
        Return roles available to the given ``actor`` or ``anchors`` on this
        object. The data type for both parameters are intentionally undefined
        here. Subclasses are free to define them in any way appropriate. Actors
        and anchors are assumed to be valid.

        The role ``all`` is always granted. If ``actor`` is
        specified, the role ``auth`` is granted. If not, ``anon`` is
        granted.

        Subclasses overriding :meth:`roles_for` must always call :func:`super`
        to ensure they are receiving the standard roles. Recommended
        boilerplate::

            def roles_for(self, actor=None, anchors=()):
                roles = super().roles_for(actor, anchors)
                # 'roles' is a set. Add more roles here
                # ...
                return roles
        """
        if actor is None:
            result = LazyRoleSet(self, actor, {'all', 'anon'})
        else:
            result = LazyRoleSet(self, actor, {'all', 'auth'})
        return result


    @property
    def current_roles(self):
        """
        :class:`~coaster.utils.classes.InspectableSet` containing currently
        available roles on this object, using
        :obj:`~coaster.auth.current_auth`. Use in the view layer to inspect
        for a role being present:

            if obj.current_roles.editor:
                pass

            {% if obj.current_roles.editor %}...{% endif %}

        This property is also available in :class:`RoleAccessProxy`.

        .. warning::
            `current_roles` maintains a cache for efficient use in a template where
            it may be consulted multiple times. It is therefore not safe to use
            before *and* after code that modifies role assignment. Use
            :meth:`roles_for` instead, or use `current_roles` only after roles are
            changed.
        """
        cache = getattr(_request_ctx_stack.top, '_role_cache', None)
        if cache is None:
            cache = {}
            setattr(_request_ctx_stack.top, '_role_cache', cache)
        cache_key = (self, current_auth.actor, current_auth.anchors)
        if cache_key not in cache:
            cache[cache_key] = InspectableSet(
                self.roles_for(actor=current_auth.actor, anchors=current_auth.anchors)
            )
        return cache[cache_key]

    def _get_relationship(self, relattr):
        if '.' in relattr:
            # Did we get a 'relationship.attr'? Find the referred item
            relationship = self
            for part in relattr.split('.'):
                if relationship is None:
                    return
                relationship = getattr(relationship, part)
        else:
            relationship = getattr(self, relattr)
        return relationship

[docs]    def actors_with(self, roles, with_role=False):
        """
        Return actors who have the specified roles on this object, as an iterator.

        Uses:
        1. ``__roles__[role]['granted_by']``
        2. ``__roles__[role]['granted_via']``

        Subclasses of :class:`RoleMixin` that have custom role granting logic in
        :meth:`roles_for` must provide a matching :meth:`actors_with` implementation.

        :param set roles: Iterable specifying roles to find actors with. May be an
            ordered type if ordering is important
        :param bool with_role: If True, yields a tuple of the actor and the role they
            were found with. The actor may have more roles, but only the first match
            is returned
        """
        if not is_collection(roles):
            raise ValueError("`roles` parameter must be a set")

        # Don't yield the same actor twice. Use a set to keep track of what has already
        # been returned
        actor_ids = set()

        def is_new(actor):
            if not actor:
                return False
            # Use identity_key, NOT identity:
            # identity_key is a tuple of (cls, id, token), while identity is just id.
            # identity_key will be None for transient objects, so use the object
            # itself as a backup identifier. More at:
            # <https://docs.sqlalchemy.org/en/13/orm/mapping_api.html
            # #sqlalchemy.orm.util.identity_key>
            aid = inspect(actor).identity_key or actor
            if aid not in actor_ids:
                actor_ids.add(aid)
                return True
            return False

        for role in roles:
            # Scan granted_by declarations
            for relattr in self.__roles__.get(role, {}).get('granted_by', []):
                relationship = getattr(self, relattr)
                if isinstance(relationship, (AppenderMixin, Query, abc.Iterable)):
                    for actor in relationship:
                        if is_new(actor):
                            yield (actor, role) if with_role else actor
                elif is_new(relationship):
                    yield (relationship, role) if with_role else relationship
            # Scan granted_via declarations
            for relattr, actor_attr in (
                self.__roles__.get(role, {}).get('granted_via', {}).items()
            ):
                reverse_offer_map = self.__relationship_reversed_role_offer_map__.get(
                    relattr
                )
                relationship = self._get_relationship(relattr)
                # What kind of relationship is this?
                # 1. It's a collection of some sort
                # 2. It's scalar item (either the 1 side of 1:n, or a property)
                if isinstance(relationship, (AppenderMixin, Query, abc.Iterable)):
                    iterable = relationship
                else:
                    iterable = [relationship]
                for obj in iterable:
                    if obj is not None:
                        # What kind of object is this related item?
                        # 1. Declaration said it has an actor attribute
                        if actor_attr:
                            # 1a. Does this have offered_roles? Re-confirm it actually
                            #     offers the role we're looking for
                            if isinstance(obj, RoleGrantABC):
                                # Has the dev asked for role remapping? Find the correct
                                # role name to check for
                                if (
                                    reverse_offer_map is None
                                    and role in obj.offered_roles
                                ) or (
                                    reverse_offer_map is not None
                                    and role in reverse_offer_map
                                    and reverse_offer_map[role].intersection(
                                        obj.offered_roles
                                    )
                                ):
                                    actor = getattr(
                                        obj,
                                        actor_attr.key
                                        if isinstance(actor_attr, QueryableAttribute)
                                        else actor_attr,
                                    )
                                    if is_new(actor):
                                        yield (actor, role) if with_role else actor
                            # 1b. Doesn't have offered_roles? Accept it as is
                            else:
                                actor = getattr(
                                    obj,
                                    actor_attr.key
                                    if isinstance(actor_attr, QueryableAttribute)
                                    else actor_attr,
                                )
                                if is_new(actor):
                                    yield (actor, role) if with_role else actor
                        # 2. No actor attribute? If it's a RoleMixin, we can call its
                        #    actors_with method and pass on whatever we get
                        elif isinstance(obj, RoleMixin):
                            # Once again, if roles are remapped, use the correct role
                            # name for this relationship
                            rel_roles = (
                                {role}
                                if reverse_offer_map is None
                                else reverse_offer_map.get(role)
                            )
                            if rel_roles:
                                for actor in obj.actors_with(rel_roles):
                                    if is_new(actor):
                                        yield (actor, role) if with_role else actor
                        # 3. No actor attribute and it's not a RoleMixin. This must be
                        #    an error
                        else:
                            raise TypeError("Unknown type of related object", obj)


[docs]    def access_for(self, roles=None, actor=None, anchors=(), datasets=None):
        """
        Return a proxy object that limits read and write access to attributes
        based on the actor's roles.

        .. warning::
            If the `roles` parameter is provided, it overrides discovery of the actor's
            roles in both the current object and related objects. It should only be
            used when roles are pre-determined and related objects are not required.

        :param set roles: Roles to limit access to (not recommended)
        :param actor: Limit access to this actor's roles
        :param anchors: Retrieve additional roles from anchors
        :param tuple datasets: Limit enumeration to the attributes in the dataset

        If a `datasets` sequence is provided, the first dataset is applied to the
        current object and subsequent datasets are applied to objects accessed via
        relationships. Datasets limit the attributes available via enumeration when the
        proxy is cast into a dict or JSON. This can be used to remove unnecessary data
        or bi-directional relationships, which JSON can't handle.

        Attributes must be specified in a ``__datasets__`` dictionary on the object::

            __datasets__ = {
                'primary': {'uuid', 'name', 'title', 'children', 'parent'},
                'related': {'uuid', 'name', 'title'}
            }

        Objects and related objects can be safely enumerated like this::

            proxy = obj.access_for(user, datasets=('primary', 'related'))
            proxydict = dict(proxy)
            proxyjson = json.dumps(proxy)  # This needs a custom JSON encoder

        If a dataset includes an attribute the role doesn't have access to, it will be
        skipped. If it includes a relationship for which no dataset is specified, it
        will be rendered as an empty dict.
        """
        if roles is None:
            roles = self.roles_for(actor=actor, anchors=anchors)
        elif actor is not None or anchors:
            raise TypeError(
                'If roles are specified, actor/anchors must not be specified'
            )
        return RoleAccessProxy(
            self, roles=roles, actor=actor, anchors=anchors, datasets=datasets
        )


[docs]    def current_access(self, datasets=None):
        """
        Wraps :meth:`access_for` with :obj:`~coaster.auth.current_auth` to
        return a proxy for the currently authenticated user.

        :param tuple datasets: Datasets to limit enumeration to
        """
        return self.access_for(
            actor=current_auth.actor, anchors=current_auth.anchors, datasets=datasets
        )




@event.listens_for(RoleMixin, 'mapper_configured', propagate=True)
def _configure_roles(mapper_, cls):
    """
    Run through attributes of the class looking for role decorations from
    :func:`with_roles` and add them to :attr:`cls.__roles__`
    """
    # Don't mutate ``__roles__`` in the base class.
    # The subclass must have its own.
    # Since classes may specify ``__roles__`` directly without
    # using :func:`with_roles`, we must preserve existing content.
    if '__roles__' not in cls.__dict__:
        # If the following line is confusing, it's because reading an
        # attribute on an object invokes the Method Resolution Order (MRO)
        # mechanism to find it on base classes, while writing always writes
        # to the current object.
        cls.__roles__ = deepcopy(cls.__roles__)

    if '__relationship_role_offer_map__' not in cls.__dict__:
        cls.__relationship_role_offer_map__ = deepcopy(
            cls.__relationship_role_offer_map__
        )
    if '__relationship_reversed_role_offer_map__' not in cls.__dict__:
        cls.__relationship_reversed_role_offer_map__ = deepcopy(
            cls.__relationship_reversed_role_offer_map__
        )

    if '__datasets__' not in cls.__dict__:
        cls.__datasets__ = deepcopy(cls.__datasets__)

    # An attribute may be defined more than once in base classes. Only handle the first
    processed = set()

    # Loop through all attributes in this and base classes, looking for role annotations
    for base in cls.__mro__:
        for name, attr in base.__dict__.items():
            if name in processed or name.startswith('__'):
                continue

            while isinstance(attr, QueryableAttribute) and isinstance(
                getattr(attr, 'original_property', None), SynonymProperty
            ):
                # If we have a synonym, replace the attr with the referred attr, but
                # process it under the synonym name
                attr = getattr(cls, attr.original_property.name)

            if isinstance(attr, abc.Hashable) and attr in __cache__:
                data = __cache__[attr]
            elif hasattr(attr, '_coaster_roles'):
                data = attr._coaster_roles
            elif isinstance(
                attr, (QueryableAttribute, RelationshipProperty, MapperProperty)
            ):
                if attr.property in __cache__:
                    data = __cache__[attr.property]
                elif '_coaster_roles' in attr.info:
                    data = attr.info['_coaster_roles']
                elif hasattr(attr.property, '_coaster_roles'):
                    data = getattr(attr.property, '_coaster_roles')
                else:
                    data = None
            else:
                data = None
            if data is not None:
                for role in data.get('call', ()):
                    cls.__roles__.setdefault(role, {}).setdefault('call', set()).add(
                        name
                    )
                for role in data.get('read', ()):
                    cls.__roles__.setdefault(role, {}).setdefault('read', set()).add(
                        name
                    )
                for role in data.get('write', ()):
                    cls.__roles__.setdefault(role, {}).setdefault('write', set()).add(
                        name
                    )
                for role in data.get('grants', ()):
                    granted_by = cls.__roles__.setdefault(role, {}).setdefault(
                        'granted_by', []  # List as it needs to be ordered
                    )
                    if name not in granted_by:
                        granted_by.append(name)
                for actor_attr, roles in data.get('grants_via', {}).items():
                    if isinstance(roles, dict):
                        offer_map = {
                            k: {v} if isinstance(v, str) else set(v)
                            for k, v in roles.items()
                        }
                        reverse_offer_map = {}
                        for lhs, rhs in offer_map.items():
                            for role in rhs:
                                reverse_offer_map.setdefault(role, set()).add(lhs)
                        roles = set(reverse_offer_map.keys())
                    elif isinstance(roles, str):
                        raise TypeError(
                            "grants_via declaration {{{actor_attr!r}: {roles!r}}} on"
                            " {cls}.{name} is using a string but needs to be a set or"
                            " dict".format(
                                actor_attr=actor_attr,
                                roles=roles,
                                cls=cls.__name__,
                                name=name,
                            )
                        )
                    else:
                        offer_map = None
                        reverse_offer_map = None
                    if actor_attr and isinstance(actor_attr, str) and '.' in actor_attr:
                        parts = actor_attr.split('.')
                        dotted_name = '.'.join([name] + parts[:-1])
                        actor_attr = parts[-1]
                    else:
                        dotted_name = name
                    cls.__relationship_role_offer_map__[dotted_name] = offer_map
                    cls.__relationship_reversed_role_offer_map__[
                        dotted_name
                    ] = reverse_offer_map
                    for role in roles:
                        granted_via = cls.__roles__.setdefault(role, {}).setdefault(
                            'granted_via', {}
                        )
                        if dotted_name not in granted_via:
                            granted_via[dotted_name] = actor_attr
                for dataset in data.get('datasets', ()):
                    cls.__datasets__.setdefault(dataset, set()).add(name)
                processed.add(name)




          

      

      

    

  

    
      
          
            
  Source code for coaster.sqlalchemy.statemanager

"""
States and transitions
----------------------

:class:`StateManager` wraps a SQLAlchemy column with a
:class:`~coaster.utils.classes.LabeledEnum` to facilitate state inspection, and
to control state change via transitions. Sample usage::

    class MY_STATE(LabeledEnum):
        DRAFT = (0, "Draft")
        PENDING = (1, 'pending', "Pending")
        PUBLISHED = (2, "Published")

        UNPUBLISHED = {DRAFT, PENDING}


    # Classes can have more than one state variable
    class REVIEW_STATE(LabeledEnum):
        UNSUBMITTED = (0, "Unsubmitted")
        PENDING = (1, "Pending")
        REVIEWED = (2, "Reviewed")


    class MyPost(BaseMixin, db.Model):
        __tablename__ = 'my_post'

        # The underlying state value columns
        # (more than one state variable can exist)
        _state = db.Column('state', db.Integer,
            StateManager.check_constraint('state', MY_STATE),
            default=MY_STATE.DRAFT, nullable=False)
        _reviewstate = db.Column('reviewstate', db.Integer,
            StateManager.check_constraint('state', REVIEW_STATE),
            default=REVIEW_STATE.UNSUBMITTED, nullable=False)

        # The state managers controlling the columns
        state = StateManager('_state', MY_STATE, doc="The post's state")
        reviewstate = StateManager('_reviewstate', REVIEW_STATE,
            doc="Reviewer's state")

        # Datetime for the additional states and transitions
        datetime = db.Column(db.DateTime, default=datetime.utcnow, nullable=False)

        # Additional states:

        # RECENT = PUBLISHED + in the last one hour
        state.add_conditional_state('RECENT', state.PUBLISHED,
            lambda post: post.datetime > datetime.utcnow() - timedelta(hours=1))

        # REDRAFTABLE = DRAFT or PENDING or RECENT
        state.add_state_group('REDRAFTABLE',
            state.DRAFT, state.PENDING, state.RECENT)

        # Transitions change FROM one state TO another, and can have
        # an additional if_ condition (a callable) that must return True
        @state.transition(state.DRAFT, state.PENDING, if_=reviewstate.UNSUBMITTED)
        def submit(self):
            pass

        # Transitions can coordinate across state managers. All of them
        # must be in a valid FROM state for the transition to be available.
        # Transitions can also specify arbitrary metadata such as this `title`
        # attribute (on any of the decorators). These are made available in a
        # `data` dictionary, accessible here as `publish.data`
        @state.transition(state.UNPUBLISHED, state.PUBLISHED, title="Publish")
        @reviewstate.transition(reviewstate.UNSUBMITTED, reviewstate.PENDING)
        def publish(self):
            # A transition can do additional housekeeping
            self.datetime = datetime.utcnow()

        # A transition can use a conditional state. The condition is evaluated
        # before the transition can proceed
        @state.transition(state.RECENT, state.PENDING)
        @reviewstate.transition(reviewstate.PENDING, reviewstate.UNSUBMITTED)
        def undo(self):
            pass

        # Transitions can be defined FROM a group of states, but the TO
        # state must always be an individual state
        @state.transition(state.REDRAFTABLE, state.DRAFT)
        def redraft(self):
            pass

        # Transitions can abort without changing state, with or without raising
        # an exception to the caller
        @state.transition(state.REDRAFTABLE, state.DRAFT)
        def faulty_transition_examples(self):
            # Cancel the transition, but don't raise an exception to the caller
            raise AbortTransition()
            # Cancel the transition and return a result to the caller
            raise AbortTransition('failed')
            # Need to return a data structure? That works as well
            raise AbortTransition((False, 'faulty_failure'))
            raise AbortTransition({'status': 'error', 'error': 'faulty_failure'})
            # If any other exception is raised, it is passed up to the caller
            raise ValueError("Faulty transition")

        # The requires decorator specifies a transition that does not change
        # state. It can be used to limit a method's availability
        @state.requires(state.PUBLISHED)
        def send_email_alert(self):
            pass



Defining states and transitions
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Adding a :class:`StateManager` to the class links the underlying column
(specified as a string) to the :class:`~coaster.utils.classes.LabeledEnum`
(specified as an object). The :class:`StateManager` is read-only and state can
only be mutated via transitions. The :class:`~coaster.utils.classes.LabeledEnum`
is not required after this point. All symbol names in it are available as
attributes on the state manager henceforth (as instances of
:class:`ManagedState`).

Conditional states can be defined with
:meth:`~StateManager.add_conditional_state` as a combination of an existing
state and a validator that receives the object (the instance of the class
the StateManager is present on). This can be used to evaluate for additional
conditions. For example, to distinguish between a static "published" state and
a dynamic "recently published" state.
:meth:`~StateManager.add_conditional_state` also takes an optional
``class_validator`` parameter that is used for queries against the class (see
below for query examples).

State groups can be defined with :meth:`~StateManager.add_state_group`. These
are similar to grouped values in a LabeledEnum, but can also contain
conditional states, and are stored as instances of :class:`ManagedStateGroup`.
Grouped values in a :class:`~coaster.utils.classes.LabeledEnum` are more
efficient for testing state against, so those should be preferred if the group
does not contain a conditional state.

Transitions connect one managed state or group to another state (but not
group). Transitions are defined as methods and decorated with
:meth:`~StateManager.transition`, which transforms them into instances of
:class:`StateTransition`, a callable class. If the transition raises an
exception, the state change is aborted. Transitions may also abort without
changing state using :exc:`AbortTransition`. Transitions have two additional
attributes, :attr:`~StateTransitionWrapper.is_available`, a boolean property
which indicates if the transition is currently available, and
:attr:`~StateTransition.data`, a dictionary that contains all additional
parameters passed to the :meth:`~StateManager.transition` decorator.

Transitions can be chained to coordinate a state change across state managers
if the class has more than one. All state managers must be in a valid ``from``
state for the transition to be available. A dictionary of currently available
transitions can be obtained from the state manager using the
:meth:`~StateManagerWrapper.transitions` method.


Queries
~~~~~~~

The current state of the object can be retrieved by calling the state
attribute or reading its ``value`` attribute::

    post = MyPost(_state=MY_STATE.DRAFT)
    post.state() == MY_STATE.DRAFT
    post.state.value == MY_STATE.DRAFT

The label associated with the state value can be accessed from the ``label`` attribute::

    post.state.label == "Draft"          # This is the string label from MY_STATE.DRAFT
    post.submit()                        # Change state from DRAFT to PENDING
    post.state.label.name == 'pending'   # Is the NameTitle tuple from MY_STATE.PENDING
    post.state.label.title == "Pending"  # The title part of NameTitle

States can be tested by direct reference using the names they were originally
defined with in the :class:`~coaster.utils.classes.LabeledEnum`::

    post.state.DRAFT        # True
    post.state.is_draft     # True (is_* attrs are lowercased aliases to states)
    post.state.PENDING      # False (since it's a draft)
    post.state.UNPUBLISHED  # True (grouped state values work as expected)
    post.publish()          # Change state from DRAFT to PUBLISHED
    post.state.RECENT       # True (calls the validator if the base state matches)

States can also be used for database queries when accessed from the class::

    # Generates MyPost._state == MY_STATE.DRAFT
    MyPost.query.filter(MyPost.state.DRAFT)

    # Generates MyPost._state.in_(MY_STATE.UNPUBLISHED)
    MyPost.query.filter(MyPost.state.UNPUBLISHED)

    # Generates and_(MyPost._state == MY_STATE.PUBLISHED,
    #     MyPost.datetime > datetime.utcnow() - timedelta(hours=1))
    MyPost.query.filter(MyPost.state.RECENT)

This works because :class:`StateManager`, :class:`ManagedState`
and :class:`ManagedStateGroup` behave in three different ways, depending on
context:

1. During class definition, the state manager returns the managed state. All
   methods on the state manager recognise these managed states and handle them
   appropriately.

2. After class definition, the state manager returns the result of calling the
   managed state instance. If accessed via the class, the managed state returns
   a SQLAlchemy filter condition.

3. After class definition, if accessed via an instance, the managed state
   returns itself wrapped in :class:`ManagedStateWrapper` (which holds context
   for the instance). This is an object that evaluates to ``True`` if the state
   is active, ``False`` otherwise. It also provides pass-through access to
   all attributes of the managed state.

States can be changed via transitions, defined as methods with the
:meth:`~StateManager.transition` decorator. They add more power and safeguards
over direct state value changes:

1. Original and final states can be specified, prohibiting arbitrary state
   changes.
2. The transition method can do additional validation and housekeeping.
3. Combined with the :func:`~coaster.sqlalchemy.roles.with_roles` decorator
   and :class:`~coaster.sqlalchemy.roles.RoleMixin`, transitions provide
   access control for state changes.
4. Signals are raised before and after a successful transition, or in case
   of failures, allowing for the attempts to be logged.
"""

from __future__ import annotations

from typing import Generic, Optional, Type, TypeVar, Union
import functools

from sqlalchemy import CheckConstraint, and_
from sqlalchemy import column as column_constructor
from sqlalchemy import or_

from werkzeug.exceptions import BadRequest

from ..signals import coaster_signals
from ..utils import NameTitle, is_collection
from .roles import RoleMixin

__all__ = [
    'StateManager',
    'ManagedState',
    'ManagedStateGroup',
    'StateTransition',
    'StateManagerWrapper',
    'ManagedStateWrapper',
    'StateTransitionWrapper',
    'StateTransitionError',
    'AbortTransition',
    'transition_error',
    'transition_before',
    'transition_after',
    'transition_exception',
]

# --- Internal types -------------------------------------------------------------------

T = TypeVar('T')


# --- Signals --------------------------------------------------------------------------

#: Signal raised when a transition fails validation
transition_error = coaster_signals.signal(
    'transition-error', doc="Signal raised when a transition fails validation"
)

#: Signal raised before a transition (after validation)
transition_before = coaster_signals.signal(
    'transition-before', doc="Signal raised before a transition (after validation)"
)

#: Signal raised after a successful transition
transition_after = coaster_signals.signal(
    'transition-after', doc="Signal raised after a successful transition"
)

#: Signal raised when a transition raises an exception
transition_exception = coaster_signals.signal(
    'transition-exception', doc="Signal raised when a transition raises an exception"
)


# --- Exceptions -----------------------------------------------------------------------


[docs]class StateTransitionError(BadRequest, TypeError):
    """Raised if a transition is attempted from a non-matching state"""



[docs]class AbortTransition(Exception):
    """
    Transitions may raise :exc:`AbortTransition` to return without changing
    state. The parameter to this exception is returned as the transition's
    result.

    This exception is a signal to :class:`StateTransition` and will not be
    raised to the transition's caller.

    :param result: Value to return to the transition's caller
    """

    def __init__(self, result=None):
        super().__init__(result)



# --- Classes --------------------------------------------------------------------------


[docs]class ManagedState:
    """
    Represents a state managed by a :class:`StateManager`. Do not use this
    class directly. Use :meth:`~StateManager.add_conditional_state` instead.
    """

    def __init__(
        self,
        name,
        statemanager,
        value,
        label=None,
        validator=None,
        class_validator=None,
        cache_for=None,
    ):
        self.name = name
        self.statemanager = statemanager
        self.value = value
        self.label = label
        self.validator = validator
        self.class_validator = class_validator
        self.cache_for = cache_for

    @property
    def is_conditional(self):
        """This is a conditional state"""
        return self.validator is not None

    @property
    def is_scalar(self):
        """
        This is a scalar state (not a group of states, and may or may not have a
        condition)
        """
        return not is_collection(self.value)

    @property
    def is_direct(self):
        """This is a direct state (scalar state without a condition)"""
        return self.validator is None and not is_collection(self.value)

    def __repr__(self):
        return '%s.%s' % (self.statemanager.name, self.name)

    def _eval(self, obj, cls=None):
        # TODO: Respect cache as specified in `cache_for`
        if obj is not None:  # We're being called with an instance
            if is_collection(self.value):
                valuematch = self.statemanager._value(obj, cls) in self.value
            else:
                valuematch = self.statemanager._value(obj, cls) == self.value
            if self.validator is not None:
                return valuematch and self.validator(obj)
            return valuematch
        # We have a class, so return a filter condition, for use as
        # cls.query.filter(result)
        if is_collection(self.value):
            valuematch = self.statemanager._value(obj, cls).in_(self.value)
        else:
            valuematch = self.statemanager._value(obj, cls) == self.value
        cv = self.class_validator
        if cv is None:
            cv = self.validator
        if cv is not None:
            return and_(valuematch, cv(cls))
        return valuematch

    def __call__(self, obj, cls=None):
        if obj is not None:
            return ManagedStateWrapper(self, obj, cls)
        return self._eval(obj, cls)



[docs]class ManagedStateGroup:
    """
    Represents a group of managed states in a :class:`StateManager`. Do not use
    this class directly. Use :meth:`~StateManager.add_state_group` instead.
    """

    def __init__(self, name, statemanager, states):
        self.name = name
        self.statemanager = statemanager
        self.states = []

        # First, ensure all provided states are StateManager instances and associated
        # with the state manager
        for state in states:
            if (
                not isinstance(state, ManagedState)
                or state.statemanager != statemanager
            ):
                raise ValueError(
                    "Invalid state %s for state group %s" % (repr(state), repr(self))
                )

        # Second, separate conditional from regular states (regular states may still be
        # grouped states)
        regular_states = [s for s in states if not s.is_conditional]
        conditional_states = [s for s in states if s.is_conditional]

        # Third, add all the regular states and keep a copy of their state values
        values = set()
        for state in regular_states:
            self.states.append(state)
            if is_collection(state.value):
                values.update(state.value)
            else:
                values.add(state.value)

        # Fourth, prevent adding a conditional state if the value is already present
        # from a regular state. This is an error as the condition will never be tested
        for state in conditional_states:
            # Prevent grouping of conditional states with their original states
            state_values = set(
                state.value if is_collection(state.value) else [state.value]
            )
            if state_values & values:  # They overlap
                raise ValueError(
                    "The value for state %s is already in this state group"
                    % repr(state)
                )
            self.states.append(state)
            values.update(state_values)

    def __repr__(self):
        return '%s.%s' % (self.statemanager.name, self.name)

    def _eval(self, obj, cls=None):
        if obj is not None:  # We're being called with an instance
            return any(s(obj, cls) for s in self.states)
        return or_(*[s(obj, cls) for s in self.states])

    def __call__(self, obj, cls=None):
        if obj is not None:
            return ManagedStateWrapper(self, obj, cls)
        return self._eval(obj, cls)



[docs]class ManagedStateWrapper:
    """
    Wraps a :class:`ManagedState` or :class:`ManagedStateGroup` with
    an object or class, and otherwise provides transparent access to contents.

    This class is automatically constructed by :class:`StateManager`.
    """

    def __init__(self, mstate, obj, cls=None):
        if not isinstance(mstate, (ManagedState, ManagedStateGroup)):
            raise TypeError("Parameter is not a managed state: %s" % repr(mstate))
        self._mstate = mstate
        self._obj = obj
        self._cls = cls

    def __repr__(self):
        return '<ManagedStateWrapper %s>' % repr(self._mstate)

    def __call__(self):
        return self._mstate._eval(self._obj, self._cls)

    def __getattr__(self, attr):
        return getattr(self._mstate, attr)

    def __eq__(self, other):
        return (
            isinstance(other, ManagedStateWrapper)
            and self._mstate == other._mstate
            and self._obj == other._obj
            and self._cls == other._cls
        )

    def __ne__(self, other):
        return not self.__eq__(other)

    def __bool__(self):
        return self()

    __nonzero__ = __bool__



[docs]class StateTransition:
    """
    Helper for transitions from one state to another. Do not use this class
    directly. Use the :meth:`StateManager.transition` decorator instead, which
    creates instances of this class.

    To access the decorated function with ``help()``, use ``help(obj.func)``.
    """

    def __init__(self, func, statemanager, from_, to, if_=None, data=None):
        self.func = func
        functools.update_wrapper(self, func)
        self.name = func.__name__

        # Repeated use of @StateManager.transition will add to this dictionary
        # by calling add_transition directly
        self.transitions = {}
        # Repeated use of @StateManager.transition will update this dictionary
        # instead of replacing it
        self.data = {}
        self.add_transition(statemanager, from_, to, if_, data)

    def add_transition(self, statemanager, from_, to, if_=None, data=None):
        if statemanager in self.transitions:
            raise StateTransitionError("Duplicate transition decorator")
        if from_ is not None and not isinstance(
            from_, (ManagedState, ManagedStateGroup)
        ):
            raise StateTransitionError(
                "From state is not a managed state: %s" % repr(from_)
            )
        if from_ and from_.statemanager != statemanager:
            raise StateTransitionError(
                "From state is not managed by this state manager: %s" % repr(from_)
            )
        if to is not None:
            if not isinstance(to, ManagedState):
                raise StateTransitionError(
                    "To state is not a managed state: %s" % repr(to)
                )
            if to.statemanager != statemanager:
                raise StateTransitionError(
                    "To state is not managed by this state manager: %s" % repr(to)
                )
            if not to.is_direct:
                raise StateTransitionError(
                    "To state must be a direct state: %s" % repr(to)
                )
        if data:
            if 'name' in data:
                raise TypeError("Invalid transition data parameter 'name'")
            self.data.update(data)
        self.data['name'] = self.name

        if if_ is None:
            if_ = []
        elif callable(if_):
            if_ = [if_]

        if from_ is None:
            state_values = None
        else:
            # Unroll grouped values so we can do a quick IN test when performing the
            # transition
            state_values = {}  # Value: ManagedState
            # Step 1: Convert ManagedStateGroup into a list of ManagedState items
            if isinstance(from_, ManagedStateGroup):
                from_ = from_.states
            else:  # ManagedState
                from_ = [from_]
            # Step 2: Unroll grouped values from the original LabeledEnum
            for mstate in from_:
                if is_collection(mstate.value):
                    for value in mstate.value:
                        state_values[value] = mstate
                else:
                    state_values[mstate.value] = mstate

        self.transitions[statemanager] = {
            'from': state_values,  # Dict of scalar_value: ManagedState
            'to': to,  # ManagedState (is_direct) of new state
            'if': if_,  # Additional conditions that must ALL pass
        }

    def __set_name__(self, owner, name):  # pragma: no cover
        self.name = name
        self.data['name'] = name

    # Make the transition a non-data descriptor
    def __get__(self, obj, cls=None):
        if obj is None:
            return self
        return StateTransitionWrapper(self, obj)



[docs]class StateTransitionWrapper:
    """
    Wraps :class:`StateTransition` with the context of the object it is
    accessed from. Automatically constructed by :class:`StateTransition`.
    """

    def __init__(self, statetransition, obj):
        self.statetransition = statetransition
        self.obj = obj

    @property
    def data(self):
        """
        Dictionary containing all additional parameters to the
        :meth:`~StateManager.transition` decorator.
        """
        return self.statetransition.data

    def _state_invalid(self):
        """
        If the state is invalid for the transition, return details on what didn't match

        :return: Tuple of (state manager, current state, label for current state)
        """
        for statemanager, conditions in self.statetransition.transitions.items():
            current_state = getattr(self.obj, statemanager.propname)
            if conditions['from'] is None:
                state_valid = True
            else:
                mstate = conditions['from'].get(current_state)
                state_valid = mstate and mstate(self.obj)
            if state_valid and conditions['if']:
                state_valid = all(v(self.obj) for v in conditions['if'])
            if not state_valid:
                return (
                    statemanager,
                    current_state,
                    statemanager.lenum.get(current_state),
                )

    @property
    def is_available(self):
        """
        Property that indicates whether this transition is currently available.
        """
        return not self._state_invalid()

    def __getattr__(self, name):
        return getattr(self.statetransition, name)

    def __call__(self, *args, **kwargs):
        """Call the transition"""
        # Validate that each of the state managers is in the correct state
        state_invalid = self._state_invalid()
        if state_invalid:
            transition_error.send(
                self.obj, transition=self.statetransition, statemanager=state_invalid[0]
            )
            label = state_invalid[2]
            if isinstance(label, NameTitle):
                label = label.title
            raise StateTransitionError(
                "Invalid state for transition {transition}: {state} = {label}".format(
                    transition=self.statetransition.name,
                    state=repr(state_invalid[0]),
                    label=label,
                )
            )

        # Send a transition-before signal
        transition_before.send(self.obj, transition=self.statetransition)
        # Call the transition method
        try:
            result = self.statetransition.func(self.obj, *args, **kwargs)
        except AbortTransition as e:
            transition_exception.send(
                self.obj, transition=self.statetransition, exception=e
            )
            return e.args[0]
        except Exception as e:  # NOQA: B902
            transition_exception.send(
                self.obj, transition=self.statetransition, exception=e
            )
            raise

        # Change the state for each of the state managers
        for statemanager, conditions in self.statetransition.transitions.items():
            if (
                conditions['to'] is not None
            ):  # Allow to=None for the @requires decorator
                statemanager._set(self.obj, conditions['to'].value)  # Change state
        # Send a transition-after signal
        transition_after.send(self.obj, transition=self.statetransition)
        return result



[docs]class StateManager:
    """
    Wraps a property with a :class:`~coaster.utils.classes.LabeledEnum` to
    facilitate state inspection and control state changes.

    This is the main export of this module.

    :param str propname: Name of the property that is to be wrapped
    :param LabeledEnum lenum: The :class:`~coaster.utils.classes.LabeledEnum` containing
        valid values
    :param str doc: Optional docstring
    """

    def __init__(self, propname, lenum, doc=None):
        self.owner = None  # Depend on __set_name__ or __get__ to correct
        self.propname = propname
        self.name = propname  # Incorrect, so we depend on __set_name__ to correct this
        self.lenum = lenum
        self.__doc__ = doc

        # name: ManagedState/ManagedStateGroup
        self.states = {}
        # value: ManagedState (no conditional states or groups)
        self.states_by_value = {}
        # Same, but as a list including conditional states
        self.all_states_by_value = {}
        self.transitions = []  # names of transitions linked to this state manager

        # Make a copy of all states in the lenum within the state manager as a
        # ManagedState. We do NOT convert grouped states into a ManagedStateGroup
        # instance, as ManagedState is more efficient at testing whether a value is in
        # a group: it uses the `in` operator while ManagedStateGroup does
        # `any(s() for s in states)`.
        for state_name, value in lenum.__names__.items():
            self._add_state_internal(
                state_name,
                value,
                # Grouped states are represented as sets and can't have labels, so be
                # careful about those
                label=lenum[value] if not isinstance(value, (list, set)) else None,
            )

    def __set_name__(self, owner, name):
        self.owner = owner
        self.name = name

    def __repr__(self):
        if self.owner is not None:
            return '%s.%s' % (self.owner.__name__, self.name)
        return '<StateManager %s>' % self.name

    def __get__(
        self, obj: Optional[T], cls: Optional[Type[T]] = None
    ) -> StateManagerWrapper[T]:
        return StateManagerWrapper(self, obj, cls)

    def __set__(self, obj, value):
        raise AttributeError("States are read-only; use a transition")

    # Since __get__ never returns self, the following methods will only be available
    # within the owning class's namespace. It will not be possible to call them outside
    # the class to add conditional states or transitions. If a use case arises,
    # add wrapper methods to StateManagerWrapper.

    def _set(self, obj, value):
        """Internal method to set state, called by meth:`StateTransition.__call__`"""
        if value not in self.lenum:
            raise ValueError("Not a valid value: %s" % value)

        type(obj).__dict__[self.propname].__set__(obj, value)

    def _add_state_internal(
        self,
        name,
        value,
        label=None,
        validator=None,
        class_validator=None,
        cache_for=None,
    ):
        # Also see `add_state_group` for similar code
        if hasattr(self, name):  # Don't clobber self with a state name
            raise AttributeError(
                "State name %s conflicts with existing attribute in the state manager"
                % name
            )
        mstate = ManagedState(
            name=name,
            statemanager=self,
            value=value,
            label=label,
            validator=validator,
            class_validator=class_validator,
            cache_for=cache_for,
        )
        # XXX: Since mstate.statemanager == self, the following assignments setup
        # looping references and could cause a memory leak if the statemanager is ever
        # deleted. We depend on it being permanent for the lifetime of the process in
        # typical use (or for advanced memory management that can detect loops).
        self.states[name] = mstate
        if mstate.is_direct:
            self.states_by_value[value] = mstate
        if mstate.is_scalar:
            self.all_states_by_value.setdefault(value, []).insert(0, mstate)
        # Make the ManagedState available as `statemanager.STATE` (assuming original was
        # uppercased)
        setattr(self, name, mstate)
        # Also make available as `statemanager.is_state`
        setattr(self, 'is_' + name.lower(), mstate)

    # Stub for mypy to recognise names added by _add_state_internal
    def __getattr__(self, name: str) -> Union[ManagedState, ManagedStateGroup]:
        raise AttributeError(name)

[docs]    def add_state_group(self, name, *states):
        """
        Add a group of managed states. Groups can be specified directly in the
        :class:`~coaster.utils.classes.LabeledEnum`. This method is only useful
        for grouping a conditional state with existing states. It cannot be
        used to form a group of groups.

        :param str name: Name of this group
        :param states: :class:`ManagedState` instances to be grouped together
        """
        # See `_add_state_internal` for explanation of the following
        if hasattr(self, name):
            raise AttributeError(
                "State group name %s conflicts with existing "
                "attribute in the state manager" % name
            )
        mstate = ManagedStateGroup(name, self, states)
        self.states[name] = mstate
        setattr(self, name, mstate)
        setattr(self, 'is_' + name.lower(), mstate)


[docs]    def add_conditional_state(
        self, name, state, validator, class_validator=None, cache_for=None, label=None
    ):
        """
        Add a conditional state that combines an existing state with a validator
        that must also pass. The validator receives the object on which the property
        is present as a parameter.

        :param str name: Name of the new state
        :param ManagedState state: Existing state that this is based on
        :param validator: Function that will be called with the host object as a
            parameter
        :param class_validator: Function that will be called when the state is queried
            on the class instead of the instance. Falls back to ``validator`` if not
            specified. Receives the class as the parameter
        :param cache_for: Integer or function that indicates how long ``validator``'s
            result can be cached (not applicable to ``class_validator``). ``None``
            implies no cache, ``0`` implies indefinite cache (until invalidated by a
            transition) and any other integer is the number of seconds for which to
            cache the assertion
        :param label: Label for this state (string or 2-tuple)

        TODO: `cache_for`'s implementation is currently pending a test case
        demonstrating how it will be used.
        """
        # We'll accept a ManagedState with grouped values, but not a ManagedStateGroup
        if not isinstance(state, ManagedState):
            raise TypeError("Not a managed state: %s" % repr(state))
        if state.statemanager != self:
            raise ValueError(
                "State %s is not associated with this state manager" % repr(state)
            )
        if isinstance(label, tuple) and len(label) == 2:
            label = NameTitle(*label)
        self._add_state_internal(
            name,
            state.value,
            label=label,
            validator=validator,
            class_validator=class_validator,
            cache_for=cache_for,
        )


[docs]    def transition(self, from_, to, if_=None, **data):
        """
        Decorates a method to transition from one state to another. The
        decorated method can accept any necessary parameters and perform
        additional processing, or raise an exception to abort the transition.
        If it returns without an error, the state value is updated
        automatically. Transitions may also abort without raising an exception
        using :exc:`AbortTransition`.

        :param from_: Required state to allow this transition (can be a state group)
        :param to: The state of the object after this transition (automatically set if
            no exception is raised)
        :param if_: Validator(s) that, given the object, must all return True for the
            transition to proceed
        :param data: Additional metadata, stored on the `StateTransition` object as a
            :attr:`data` attribute
        """

        def decorator(f):
            if isinstance(f, StateTransition):
                f.add_transition(self, from_, to, if_, data)
                st = f
            else:
                st = StateTransition(f, self, from_, to, if_, data)
            self.transitions.append(st.name)
            return st

        return decorator


[docs]    def requires(self, from_, if_=None, **data):
        """
        Decorates a method that may be called if the given state is currently active.
        Registers a transition internally, but does not change the state.

        :param from_: Required state to allow this call (can be a state group)
        :param if_: Validator(s) that, given the object, must all return True for the
            call to proceed
        :param data: Additional metadata, stored on the `StateTransition` object as a
            :attr:`data` attribute
        """
        return self.transition(from_, None, if_, **data)


    def _value(self, obj, cls=None):
        """The state value (called from the wrapper)"""
        if obj is not None:
            return getattr(obj, self.propname)
        return getattr(cls, self.propname)

[docs]    @staticmethod
    def check_constraint(column, lenum, **kwargs):
        """
        Returns a SQL CHECK constraint string given a column name and a
        :class:`~coaster.utils.classes.LabeledEnum`.

        Alembic may not detect the CHECK constraint when autogenerating
        migrations, so you may need to do this manually using the Python
        console to extract the SQL string::

            from coaster.sqlalchemy import StateManager
            from your_app.models import YOUR_ENUM

            print str(StateManager.check_constraint('your_column', YOUR_ENUM).sqltext)

        :param str column: Column name
        :param LabeledEnum lenum: :class:`~coaster.utils.classes.LabeledEnum` to
            retrieve valid values from
        :param kwargs: Additional options passed to CheckConstraint
        """
        return CheckConstraint(
            str(
                column_constructor(column)
                .in_(lenum.keys())
                .compile(compile_kwargs={'literal_binds': True})
            ),
            **kwargs,
        )




[docs]class StateManagerWrapper(Generic[T]):
    """
    Wraps :class:`StateManager` with the context of the containing object.
    Automatically constructed when a :class:`StateManager` is accessed from
    either a class or an instance.
    """

    def __init__(self, statemanager, obj: Optional[T], cls: Optional[Type[T]]):
        self.statemanager = statemanager  # StateManager
        # Instance we're being called on, None if called on the class instead
        self.obj = obj
        # The class of the instance we're being called on
        self.cls = cls

    def __repr__(self):
        return '<StateManagerWrapper(%s.%s)>' % (
            type(self.obj).__name__,
            self.statemanager.name,
        )

    @property
    def value(self):
        """The current state value."""
        return self.statemanager._value(self.obj, self.cls)

    @property
    def label(self):
        """Label for the current state's value (using :meth:`bestmatch`)."""
        return self.bestmatch().label

[docs]    def bestmatch(self):
        """
        Best matching current scalar state (direct or conditional), only
        applicable when accessed via an instance.
        """
        if self.obj is not None:
            for mstate in self.statemanager.all_states_by_value[self.value]:
                msw = mstate(self.obj, self.cls)  # This returns a wrapper
                if msw:  # If the wrapper evaluates to True, it's our best match
                    return msw


[docs]    def current(self):
        """
        All states and state groups that are currently active.
        """
        if self.obj is not None:
            return {
                name: mstate(self.obj, self.cls)
                for name, mstate in self.statemanager.states.items()
                if mstate(self.obj, self.cls)
            }


[docs]    def transitions(self, current=True):
        """
        Returns available transitions for the current state, as a dictionary of
        name: :class:`StateTransitionWrapper`.

        :param bool current: Limit to transitions available in ``obj.``
           :meth:`~coaster.sqlalchemy.mixins.RoleMixin.current_access`
        """
        if current and isinstance(self.obj, RoleMixin):
            proxy = self.obj.current_access()
        else:
            proxy = {}
            current = False  # In case the host object is not a RoleMixin
        return {
            name: transition
            for name, transition in
            # Retrieve transitions from the host object to activate the descriptor.
            ((name, getattr(self.obj, name)) for name in self.statemanager.transitions)
            if transition.is_available and (name in proxy if current else True)
        }


[docs]    def transitions_for(self, roles=None, actor=None, anchors=()):
        """
        For use on :class:`~coaster.sqlalchemy.mixins.RoleMixin` classes:
        returns currently available transitions for the specified
        roles or actor as a dictionary of name: :class:`StateTransitionWrapper`.
        """
        proxy = self.obj.access_for(roles=roles, actor=actor, anchors=anchors)
        return {
            name: transition
            for name, transition in self.transitions(current=False).items()
            if name in proxy
        }


[docs]    def group(self, items, keep_empty=False):
        """
        Given an iterable of instances, groups them by state using :class:`ManagedState`
        instances as dictionary keys. Returns a dict that preserves the order of states
        from the source :class:`~coaster.utils.classes.LabeledEnum`.

        :param bool keep_empty: If ``True``, empty states are included in the result
        """
        cls = (
            self.cls if self.cls is not None else type(self.obj)
        )  # Class of the item being managed
        groups = {}
        for mstate in self.statemanager.states_by_value.values():
            # Ensure we sort groups using the order of states in the source LabeledEnum.
            # We'll discard the unused states later.
            groups[mstate] = []
        # Now process the items by state
        for item in items:
            # Use isinstance instead of `type(item) != cls` to account for subclasses
            if not isinstance(item, cls):
                raise TypeError(
                    "Item %s is not an instance of type %s"
                    % (repr(item), repr(self.cls))
                )
            statevalue = self.statemanager._value(item)
            mstate = self.statemanager.states_by_value[statevalue]
            groups[mstate].append(item)
        if not keep_empty:
            for key, value in list(groups.items()):
                if not value:
                    del groups[key]
        return groups


    def __getattr__(self, name):
        """
        Given the name of a state, returns:

        1. If called on an instance, a ManagedStateWrapper, which implements __bool__
        2. If called on a class, a query filter

        Returns the default value or raises :exc:`AttributeError` on anything else.
        """
        if hasattr(self.statemanager, name):
            mstate = getattr(self.statemanager, name)
            if isinstance(mstate, (ManagedState, ManagedStateGroup)):
                return mstate(self.obj, self.cls)
        raise AttributeError("Not a state: %s" % name)





          

      

      

    

  

    
      
          
            
  Source code for coaster.utils.classes

"""
Utility classes
---------------
"""

from collections import namedtuple
from collections.abc import Set

__all__ = ['NameTitle', 'LabeledEnum', 'InspectableSet', 'classmethodproperty']


NameTitle = namedtuple('NameTitle', ['name', 'title'])


class _LabeledEnumMeta(type):
    """Construct labeled enumeration"""

    def __new__(cls, name, bases, attrs, **kwargs):
        labels = {}
        names = {}

        def pop_name_by_value(value):
            for k, v in list(names.items()):
                if v == value:
                    names.pop(k)
                    return k

        for key, value in tuple(attrs.items()):
            if key != '__order__' and isinstance(value, tuple):
                # value = tuple of actual value (0), label/name (1), optional title (2)
                if len(value) == 2:
                    labels[value[0]] = value[1]
                    attrs[key] = names[key] = value[0]
                elif len(value) == 3:
                    labels[value[0]] = NameTitle(value[1], value[2])
                    attrs[key] = names[key] = value[0]
                else:  # pragma: no cover
                    raise AttributeError("Unprocessed attribute %s" % key)
            elif key != '__order__' and isinstance(value, set):
                # value = set of other unprocessed values
                attrs[key] = names[key] = {
                    v[0] if isinstance(v, tuple) else v for v in value
                }

        if '__order__' in attrs:
            ordered_labels = {}
            ordered_names = {}
            for value in attrs['__order__']:
                ordered_labels[value[0]] = labels.pop(value[0])
                attr_name = pop_name_by_value(value[0])
                if attr_name is not None:
                    ordered_names[attr_name] = value[0]
            for (
                key,
                value,
            ) in (
                labels.items()
            ):  # Left over items after processing the list in __order__
                ordered_labels[key] = value
                attr_name = pop_name_by_value(value)
                if attr_name is not None:
                    ordered_names[attr_name] = value
            ordered_names.update(names)  # Left over names that don't have a label
        else:  # This enum doesn't care about ordering, or is using Py3 with __prepare__
            ordered_labels = labels
            ordered_names = names
        attrs['__labels__'] = ordered_labels
        attrs['__names__'] = ordered_names
        return type.__new__(cls, name, bases, attrs)

    def __getitem__(cls, key):
        return cls.__labels__[key]

    def __contains__(cls, key):
        return key in cls.__labels__


[docs]class LabeledEnum(metaclass=_LabeledEnumMeta):
    """
    Labeled enumerations. Declarate an enumeration with values and labels
    (for use in UI)::

        >>> class MY_ENUM(LabeledEnum):
        ...     FIRST = (1, "First")
        ...     THIRD = (3, "Third")
        ...     SECOND = (2, "Second")

    :class:`LabeledEnum` will convert any attribute that is a 2-tuple into
    a value and label pair. Access values as direct attributes of the enumeration::

        >>> MY_ENUM.FIRST
        1
        >>> MY_ENUM.SECOND
        2
        >>> MY_ENUM.THIRD
        3

    Access labels via dictionary lookup on the enumeration::

        >>> MY_ENUM[MY_ENUM.FIRST]
        'First'
        >>> MY_ENUM[2]
        'Second'
        >>> MY_ENUM.get(3)
        'Third'
        >>> MY_ENUM.get(4) is None
        True

    Retrieve a full list of values and labels with ``.items()``. Definition order is
    preserved in Python 3.x, but not in 2.x::

        >>> sorted(MY_ENUM.items())
        [(1, 'First'), (2, 'Second'), (3, 'Third')]
        >>> sorted(MY_ENUM.keys())
        [1, 2, 3]
        >>> sorted(MY_ENUM.values())
        ['First', 'Second', 'Third']

    However, if you really want ordering in Python 2.x, add an __order__ list.
    Anything not in it will default to Python's ordering::

        >>> class RSVP(LabeledEnum):
        ...     RSVP_Y = ('Y', "Yes")
        ...     RSVP_N = ('N', "No")
        ...     RSVP_M = ('M', "Maybe")
        ...     RSVP_U = ('U', "Unknown")
        ...     RSVP_A = ('A', "Awaiting")
        ...     __order__ = (RSVP_Y, RSVP_N, RSVP_M, RSVP_A)

        >>> RSVP.items()
        [('Y', 'Yes'), ('N', 'No'), ('M', 'Maybe'), ('A', 'Awaiting'), ('U', 'Unknown')]

    Three value tuples are assumed to be (value, name, title) and the name and
    title are converted into NameTitle(name, title)::

        >>> class NAME_ENUM(LabeledEnum):
        ...     FIRST = (1, 'first', "First")
        ...     THIRD = (3, 'third', "Third")
        ...     SECOND = (2, 'second', "Second")
        ...     __order__ = (FIRST, SECOND, THIRD)

        >>> NAME_ENUM.FIRST
        1
        >>> NAME_ENUM[NAME_ENUM.FIRST]
        NameTitle(name='first', title='First')
        >>> NAME_ENUM[NAME_ENUM.SECOND].name
        'second'
        >>> NAME_ENUM[NAME_ENUM.THIRD].title
        'Third'

    To make it easier to use with forms and to hide the actual values, a list of
    (name, title) pairs is available::

        >>> NAME_ENUM.nametitles()
        [('first', 'First'), ('second', 'Second'), ('third', 'Third')]

    Given a name, the value can be looked up::

        >>> NAME_ENUM.value_for('first')
        1
        >>> NAME_ENUM.value_for('second')
        2

    Values can be grouped together using a set, for performing "in" operations.
    These do not have labels and cannot be accessed via dictionary access::

        >>> class RSVP_EXTRA(LabeledEnum):
        ...     RSVP_Y = ('Y', "Yes")
        ...     RSVP_N = ('N', "No")
        ...     RSVP_M = ('M', "Maybe")
        ...     RSVP_U = ('U', "Unknown")
        ...     RSVP_A = ('A', "Awaiting")
        ...     __order__ = (RSVP_Y, RSVP_N, RSVP_M, RSVP_U, RSVP_A)
        ...     UNCERTAIN = {RSVP_M, RSVP_U, 'A'}

        >>> isinstance(RSVP_EXTRA.UNCERTAIN, set)
        True
        >>> sorted(RSVP_EXTRA.UNCERTAIN)
        ['A', 'M', 'U']
        >>> 'N' in RSVP_EXTRA.UNCERTAIN
        False
        >>> 'M' in RSVP_EXTRA.UNCERTAIN
        True
        >>> RSVP_EXTRA.RSVP_U in RSVP_EXTRA.UNCERTAIN
        True

    Labels are stored internally in a dictionary named ``__labels__``, mapping
    the value to the label. Symbol names are stored in ``__names__``, mapping
    name to the value. The label dictionary will only contain values processed
    using the tuple syntax, which excludes grouped values, while the names
    dictionary will contain both, but will exclude anything else found in the
    class that could not be processed (use ``__dict__`` for everything)::

        >>> list(RSVP_EXTRA.__labels__.keys())
        ['Y', 'N', 'M', 'U', 'A']
        >>> list(RSVP_EXTRA.__names__.keys())
        ['RSVP_Y', 'RSVP_N', 'RSVP_M', 'RSVP_U', 'RSVP_A', 'UNCERTAIN']
    """

    @classmethod
    def get(cls, key, default=None):
        return cls.__labels__.get(key, default)

    @classmethod
    def keys(cls):
        return list(cls.__labels__.keys())

    @classmethod
    def values(cls):
        return list(cls.__labels__.values())

    @classmethod
    def items(cls):
        return list(cls.__labels__.items())

    @classmethod
    def value_for(cls, name):
        for key, value in list(cls.__labels__.items()):
            if isinstance(value, NameTitle) and value.name == name:
                return key

    @classmethod
    def nametitles(cls):
        return [(name, title) for name, title in cls.values()]



[docs]class InspectableSet(Set):
    """
    Given a set, mimics a read-only dictionary where the items are keys and
    have a value of ``True``, and any other key has a value of ``False``. Also
    supports attribute access. Useful in templates to simplify membership
    inspection::

        >>> myset = InspectableSet({'member', 'other'})
        >>> 'member' in myset
        True
        >>> 'random' in myset
        False
        >>> myset.member
        True
        >>> myset.random
        False
        >>> myset['member']
        True
        >>> myset['random']
        False
        >>> joinset = myset | {'added'}
        >>> isinstance(joinset, InspectableSet)
        True
        >>> joinset = joinset | InspectableSet({'inspectable'})
        >>> isinstance(joinset, InspectableSet)
        True
        >>> 'member' in joinset
        True
        >>> 'other' in joinset
        True
        >>> 'added' in joinset
        True
        >>> 'inspectable' in joinset
        True
        >>> emptyset = InspectableSet()
        >>> len(emptyset)
        0
    """

    def __init__(self, members=()):
        if not isinstance(members, Set):
            members = set(members)
        object.__setattr__(self, '_members', members)

    def __repr__(self):
        return 'InspectableSet({members})'.format(members=repr(self._members))

    def __len__(self):
        return len(self._members)

    def __contains__(self, key):
        return key in self._members

    def __iter__(self):
        for key in self._members:
            yield key

    def __getitem__(self, key):
        return key in self._members  # Returns True if present, False otherwise

    def __getattr__(self, attr):
        return attr in self._members  # Returns True if present, False otherwise

    def __setattr__(self, attr, value):
        raise AttributeError(attr)



[docs]class classmethodproperty:  # NOQA: N801
    """
    Class method decorator to make class methods behave like properties::

        >>> class Foo:
        ...     @classmethodproperty
        ...     def test(cls):
        ...         return repr(cls)
        ...

    Works on classes::

        >>> Foo.test
        "<class 'coaster.utils.classes.Foo'>"

    Works on class instances::

        >>> Foo().test
        "<class 'coaster.utils.classes.Foo'>"

    Works on subclasses too::

        >>> class Bar(Foo):
        ...     pass
        ...
        >>> Bar.test
        "<class 'coaster.utils.classes.Bar'>"
        >>> Bar().test
        "<class 'coaster.utils.classes.Bar'>"

    Due to limitations in Python's descriptor API, :class:`classmethodproperty`
    can block write and delete access on an instance...

    ::

        >>> Foo().test = 'bar'
        Traceback (most recent call last):
        AttributeError: test is read-only
        >>> del Foo().test
        Traceback (most recent call last):
        AttributeError: test is read-only

    ...but not on the class itself::

        >>> Foo.test = 'bar'
        >>> Foo.test
        'bar'
    """

    def __init__(self, func):
        self.func = func

    def __get__(self, obj, cls=None):
        if cls is None:
            cls = type(obj)
        return self.func(cls)

    def __set__(self, obj, value):
        raise AttributeError("%s is read-only" % self.func.__name__)

    def __delete__(self, obj):
        raise AttributeError("%s is read-only" % self.func.__name__)





          

      

      

    

  

    
      
          
            
  Source code for coaster.utils.datetime

"""
Date, time and timezone utilities
---------------------------------
"""

from datetime import datetime

from aniso8601 import parse_datetime, parse_duration
from aniso8601.exceptions import ISOFormatError as ParseError
import isoweek
import pytz

__all__ = [
    'utcnow',
    'parse_isoformat',
    'parse_duration',
    'isoweek_datetime',
    'midnight_to_utc',
    'sorted_timezones',
    'ParseError',
]

# --- Thread safety fix -------------------------------------------------------

# Force import of strptime. This was previously used in :func:`parse_isoformat`,
# but we have left this in because it could break elsewhere.
# https://stackoverflow.com/q/16309650/78903
datetime.strptime('20160816', '%Y%m%d')


[docs]def utcnow():
    """
    Returns the current time at UTC with `tzinfo` set
    """
    return datetime.now(pytz.UTC)



[docs]def parse_isoformat(text, naive=True, delimiter='T'):
    """
    Attempts to parse an ISO 8601 timestamp as generated by
    `datetime.isoformat()`. Timestamps without a timezone are assumed to be at
    UTC. Raises :exc:`ParseError` if the timestamp cannot be parsed.

    :param bool naive: If `True`, strips timezone and returns datetime at UTC.
    """
    dt = parse_datetime(text, delimiter)
    if dt.tzinfo is not None and naive:
        dt = dt.astimezone(pytz.UTC).replace(tzinfo=None)
    return dt



[docs]def isoweek_datetime(year, week, timezone='UTC', naive=False):
    """
    Returns a datetime matching the starting point of a specified ISO week
    in the specified timezone (default UTC). Returns a naive datetime in
    UTC if requested (default False).

    >>> isoweek_datetime(2017, 1)
    datetime.datetime(2017, 1, 2, 0, 0, tzinfo=<UTC>)
    >>> isoweek_datetime(2017, 1, 'Asia/Kolkata')
    datetime.datetime(2017, 1, 1, 18, 30, tzinfo=<UTC>)
    >>> isoweek_datetime(2017, 1, 'Asia/Kolkata', naive=True)
    datetime.datetime(2017, 1, 1, 18, 30)
    >>> isoweek_datetime(2008, 1, 'Asia/Kolkata')
    datetime.datetime(2007, 12, 30, 18, 30, tzinfo=<UTC>)
    """
    naivedt = datetime.combine(isoweek.Week(year, week).day(0), datetime.min.time())
    if isinstance(timezone, str):
        tz = pytz.timezone(timezone)
    else:
        tz = timezone
    dt = tz.localize(naivedt).astimezone(pytz.UTC)
    if naive:
        return dt.replace(tzinfo=None)
    else:
        return dt



[docs]def midnight_to_utc(dt, timezone=None, naive=False):
    """
    Returns a UTC datetime matching the midnight for the given date or datetime.

    >>> from datetime import date
    >>> midnight_to_utc(datetime(2017, 1, 1))
    datetime.datetime(2017, 1, 1, 0, 0, tzinfo=<UTC>)
    >>> midnight_to_utc(pytz.timezone('Asia/Kolkata').localize(datetime(2017, 1, 1)))
    datetime.datetime(2016, 12, 31, 18, 30, tzinfo=<UTC>)
    >>> midnight_to_utc(datetime(2017, 1, 1), naive=True)
    datetime.datetime(2017, 1, 1, 0, 0)
    >>> midnight_to_utc(pytz.timezone('Asia/Kolkata').localize(datetime(2017, 1, 1)),
    ...   naive=True)
    datetime.datetime(2016, 12, 31, 18, 30)
    >>> midnight_to_utc(date(2017, 1, 1))
    datetime.datetime(2017, 1, 1, 0, 0, tzinfo=<UTC>)
    >>> midnight_to_utc(date(2017, 1, 1), naive=True)
    datetime.datetime(2017, 1, 1, 0, 0)
    >>> midnight_to_utc(date(2017, 1, 1), timezone='Asia/Kolkata')
    datetime.datetime(2016, 12, 31, 18, 30, tzinfo=<UTC>)
    >>> midnight_to_utc(datetime(2017, 1, 1), timezone='Asia/Kolkata')
    datetime.datetime(2016, 12, 31, 18, 30, tzinfo=<UTC>)
    >>> midnight_to_utc(pytz.timezone('Asia/Kolkata').localize(datetime(2017, 1, 1)),
    ...   timezone='UTC')
    datetime.datetime(2017, 1, 1, 0, 0, tzinfo=<UTC>)
    """
    if timezone:
        if isinstance(timezone, str):
            tz = pytz.timezone(timezone)
        else:
            tz = timezone
    elif isinstance(dt, datetime) and dt.tzinfo:
        tz = dt.tzinfo
    else:
        tz = pytz.UTC

    utc_dt = tz.localize(datetime.combine(dt, datetime.min.time())).astimezone(pytz.UTC)
    if naive:
        return utc_dt.replace(tzinfo=None)
    return utc_dt



[docs]def sorted_timezones():
    """
    Return a list of timezones sorted by offset from UTC.
    """

    def hourmin(delta):
        if delta.days < 0:
            hours, remaining = divmod(86400 - delta.seconds, 3600)
        else:
            hours, remaining = divmod(delta.seconds, 3600)
        minutes, remaining = divmod(remaining, 60)
        return hours, minutes

    now = datetime.utcnow()
    # Make a list of country code mappings
    timezone_country = {}
    for countrycode in pytz.country_timezones:
        for timezone in pytz.country_timezones[countrycode]:
            timezone_country[timezone] = countrycode

    # Make a list of timezones, discarding the US/* and Canada/* zones since they aren't
    # reliable for DST, and discarding UTC and GMT since timezones in that zone have
    # their own names
    timezones = [
        (pytz.timezone(tzname).utcoffset(now, is_dst=False), tzname)
        for tzname in pytz.common_timezones
        if not tzname.startswith('US/')
        and not tzname.startswith('Canada/')
        and tzname not in ('GMT', 'UTC')
    ]
    # Sort timezones by offset from UTC and their human-readable name
    presorted = [
        (
            delta,
            '%s%s - %s%s (%s)'
            % (
                (delta.days < 0 and '-')
                or (delta.days == 0 and delta.seconds == 0 and ' ')
                or '+',
                '%02d:%02d' % hourmin(delta),
                (pytz.country_names[timezone_country[name]] + ': ')
                if name in timezone_country
                else '',
                name.replace('_', ' '),
                pytz.timezone(name).tzname(now, is_dst=False),
            ),
            name,
        )
        for delta, name in timezones
    ]
    presorted.sort()
    # Return a list of (timezone, label) with the timezone offset included in the label.
    return [(name, label) for (delta, label, name) in presorted]





          

      

      

    

  

    
      
          
            
  Source code for coaster.utils.markdown

"""
Markdown processor
==================

Markdown parser with a number of sane defaults that resembles
GitHub-Flavoured Markdown (GFM).

GFM exists because normal markdown has some vicious gotchas. Further reading:
http://blog.stackoverflow.com/2009/10/markdown-one-year-later/

This Markdown processor is used by :func:`~coaster.sqlalchemy.columns.MarkdownColumn`
to auto-render HTML from Markdown text.
"""

from copy import deepcopy
from typing import Any, Dict, List, Mapping, Optional, Union, cast, overload

from bleach import linkify as linkify_processor
from markdown import Markdown
from markdown.extensions import Extension
from markdown.treeprocessors import Treeprocessor
from markupsafe import Markup
from pymdownx.emoji import to_alt as emoji_to_alt

from .text import (
    LINKIFY_CALLBACKS,
    LINKIFY_SKIP_TAGS,
    VALID_TAGS,
    normalize_spaces_multiline,
    sanitize_html,
)

__all__ = [
    'markdown',
    'MARKDOWN_HTML_TAGS',
    'default_markdown_extensions_html',
    'default_markdown_extensions',
    'default_markdown_extension_configs',
]


# --- Constants ------------------------------------------------------------------------

MARKDOWN_HTML_TAGS = deepcopy(VALID_TAGS)
cast(Dict, MARKDOWN_HTML_TAGS).update(
    {
        # For tables:
        'table': ['align', 'bgcolor', 'border', 'cellpadding', 'cellspacing', 'width'],
        'caption': [],
        'col': ['align', 'char', 'charoff'],
        'colgroup': ['align', 'span', 'cols', 'char', 'charoff', 'width'],
        'tbody': ['align', 'char', 'charoff', 'valign'],
        'td': ['align', 'char', 'charoff', 'colspan', 'rowspan', 'valign'],
        'tfoot': ['align', 'char', 'charoff', 'valign'],
        'th': ['align', 'char', 'charoff', 'colspan', 'rowspan', 'valign'],
        'thead': ['align', 'char', 'charoff', 'valign'],
        'tr': ['align', 'char', 'charoff', 'valign'],
    }
)

# --- Extensions -----------------------------------------------------------------------


class EscapeHtml(Extension):
    """
    Extension to escape HTML tags to use with Markdown().

    This replaces `safe_mode='escape`
    Ref: https://python-markdown.github.io/change_log/release-3.0/
    #safe_mode-and-html_replacement_text-keywords-deprecated
    """

    def extendMarkdown(self, md) -> None:  # NOQA: N802
        md.preprocessors.deregister('html_block')
        md.inlinePatterns.deregister('html')


class JavascriptProtocolProcessor(Treeprocessor):
    """Processor to remove `javascript:` links."""

    def run(self, root):
        for anchor in root.iter('a'):
            href = anchor.attrib.get('href')
            if href and href.lower().startswith('javascript:'):
                del anchor.attrib['href']


class JavascriptProtocolExtension(Extension):
    """Markdown extension for :class:`JavascriptProtocolProcessor`."""

    def extendMarkdown(self, md) -> None:  # NOQA: N802
        # Register with low priority so we run last
        md.treeprocessors.register(
            JavascriptProtocolProcessor(md), 'javascript_protocol', 1
        )
        md.registerExtension(self)


# --- Standard extensions --------------------------------------------------------------

# FIXME: Disable support for custom css classes as described here:
# https://facelessuser.github.io/pymdown-extensions/extensions/superfences/#injecting-classes-ids-and-attributes

default_markdown_extensions_html: List[Union[str, Extension]] = [
    'markdown.extensions.abbr',
    'markdown.extensions.footnotes',
    'markdown.extensions.tables',
    'markdown.extensions.nl2br',
    'markdown.extensions.sane_lists',
    'markdown.extensions.smarty',
    'pymdownx.superfences',
    'pymdownx.betterem',
    'pymdownx.caret',  # Support ^^<ins>^^
    'pymdownx.tilde',  # Support ~~<del>~~
    'pymdownx.emoji',  # Support :emoji:
    'pymdownx.mark',  # Support ==<mark>==
    'pymdownx.saneheaders',  # Disable `#header`, only allow `# header`
    'pymdownx.smartsymbols',
    JavascriptProtocolExtension(),
]

default_markdown_extensions = default_markdown_extensions_html + [
    'markdown.extensions.codehilite',
    'pymdownx.tasklist',
    EscapeHtml(),
]


default_markdown_extension_configs: Mapping[str, Mapping[str, Any]] = {
    'markdown.extensions.codehilite': {'css_class': 'highlight', 'guess_lang': False},
    'pymdownx.superfences': {
        'css_class': 'highlight',
        'disable_indented_code_blocks': True,
    },
    'pymdownx.smartsymbols': {
        'trademark': False,
        'copyright': False,
        'registered': False,
        'care_of': False,
        'plusminus': True,
        'arrows': True,
        'notequal': True,
        'fractions': True,
        'ordinal_numbers': True,
    },
    'pymdownx.emoji': {'emoji_generator': emoji_to_alt},
    'pymdownx.mark': {'smart_mark': True},
}


# --- Markdown processor ---------------------------------------------------------------


@overload
def markdown(  # NOQA: D103
    text: None,
    html: bool = False,
    linkify: bool = True,
    valid_tags: Optional[Union[List[str], Mapping[str, List]]] = None,
    extensions: Optional[List[Union[str, Extension]]] = None,
    extension_configs: Optional[Mapping[str, Mapping[str, Any]]] = None,
) -> None:
    ...


@overload
def markdown(  # NOQA: D103
    text: str,
    html: bool = False,
    linkify: bool = True,
    valid_tags: Optional[Union[List[str], Mapping[str, List]]] = None,
    extensions: Optional[List[Union[str, Extension]]] = None,
    extension_configs: Optional[Mapping[str, Mapping[str, Any]]] = None,
) -> Markup:
    ...


[docs]def markdown(
    text: Optional[str],
    html: bool = False,
    linkify: bool = True,
    valid_tags: Optional[Union[List[str], Mapping[str, List]]] = None,
    extensions: Optional[List[Union[str, Extension]]] = None,
    extension_configs: Optional[Mapping[str, Mapping[str, Any]]] = None,
) -> Optional[Markup]:
    """
    Markdown parser with a number of sane defaults that resemble GFM.

    :param bool html: Allow known-safe HTML tags in text
        (this disables code syntax highlighting and task lists)
    :param bool linkify: Whether to convert naked URLs into links
    :param dict valid_tags: Valid tags and attributes if HTML is allowed
    :param list extensions: List of Markdown extensions to be enabled
    :param dict extension_configs: Config for Markdown extensions
    """
    if text is None:
        return None
    if valid_tags is None:
        valid_tags = MARKDOWN_HTML_TAGS
    if extensions is None:
        if html:
            extensions = default_markdown_extensions_html
        else:
            extensions = default_markdown_extensions
    if extension_configs is None:
        extension_configs = default_markdown_extension_configs

    # Replace invisible characters with spaces
    text = normalize_spaces_multiline(text)

    if html:
        return Markup(
            sanitize_html(
                Markdown(
                    output_format='html',
                    extensions=extensions,
                    extension_configs=extension_configs,
                ).convert(cast(str, text)),
                valid_tags=valid_tags,
                linkify=linkify,
            )
        )
    else:
        output = Markdown(
            output_format='html',
            extensions=extensions,
            extension_configs=extension_configs,
        ).convert(cast(str, text))
        if linkify:
            output = linkify_processor(
                output, callbacks=LINKIFY_CALLBACKS, skip_tags=LINKIFY_SKIP_TAGS
            )
        return Markup(output)





          

      

      

    

  

    
      
          
            
  Source code for coaster.utils.misc

"""
Miscellaneous utilities
-----------------------
"""

from base64 import urlsafe_b64decode, urlsafe_b64encode
from datetime import datetime
from email.header import decode_header
from functools import wraps
from random import SystemRandom
from urllib.parse import urlparse
import collections.abc as abc
import email.utils
import hashlib
import re
import time
import uuid

from unidecode import unidecode
import base58
import tldextract

__all__ = [
    'base_domain_matches',
    'buid',
    'buid2uuid',
    'domain_namespace_match',
    'format_currency',
    'get_email_domain',
    'getbool',
    'is_collection',
    'make_name',
    'md5sum',
    'namespace_from_url',
    'nary_op',
    'newpin',
    'newsecret',
    'nullint',
    'nullstr',
    'require_one_of',
    'unicode_http_header',
    'uuid1mc',
    'uuid1mc_from_datetime',
    'uuid2buid',
    'uuid_b58',
    'uuid_b64',
    'uuid_from_base58',
    'uuid_from_base64',
    'uuid_to_base58',
    'uuid_to_base64',
    'valid_username',
]

# --- Common delimiters and punctuation ---------------------------------------

_strip_re = re.compile('[\'"`‘’“”′″‴]+')
_punctuation_re = re.compile(
    '[\x00-\x1f +!#$%&()*\\-/<=>?@\\[\\\\\\]^_{|}:;,.…‒–—―«»]+'
)
_username_valid_re = re.compile('^[a-z0-9]([a-z0-9-]*[a-z0-9])?$')
_ipv4_re = re.compile(
    r'^(?:(?:25[0-5]|2[0-4][0-9]|[01]?[0-9][0-9]?)\.){3}'
    r'(?:25[0-5]|2[0-4][0-9]|[01]?[0-9][0-9]?)$'
)


# --- Utilities ---------------------------------------------------------------


[docs]def is_collection(item):
    """
    Returns True if the item is a collection class: list, tuple, set, frozenset
    or any other class that resembles one of these (using abstract base classes).

    >>> is_collection(0)
    False
    >>> is_collection(0.1)
    False
    >>> is_collection('')
    False
    >>> is_collection(b'')
    False
    >>> is_collection({})
    False
    >>> is_collection({}.keys())
    True
    >>> is_collection([])
    True
    >>> is_collection(())
    True
    >>> is_collection(set())
    True
    >>> is_collection(frozenset())
    True
    >>> from coaster.utils import InspectableSet
    >>> is_collection(InspectableSet({1, 2}))
    True
    """
    return not isinstance(item, (str, bytes)) and isinstance(
        item, (abc.Set, abc.Sequence)
    )



[docs]def uuid_b64():
    """
    Return a new random id that is exactly 22 characters long,
    by encoding a UUID4 in URL-safe Base64. See
    http://en.wikipedia.org/wiki/Base64#Variants_summary_table

    >>> len(buid())
    22
    >>> buid() == buid()
    False
    >>> isinstance(buid(), str)
    True
    """
    return urlsafe_b64encode(uuid.uuid4().bytes).decode().rstrip('=')



#: Legacy name
buid = uuid_b64


[docs]def uuid_b58():
    """
    Return a UUID4 encoded in base58 and rendered as a string. Will be 21 or 22
    characters long

    >>> len(uuid_b58()) in (21, 22)
    True
    >>> uuid_b58() == uuid_b58()
    False
    >>> isinstance(uuid_b58(), str)
    True
    """
    return base58.b58encode(uuid.uuid4().bytes).decode()



[docs]def uuid1mc():
    """
    Return a UUID1 with a random multicast MAC id.

    >>> isinstance(uuid1mc(), uuid.UUID)
    True
    """
    return uuid.uuid1(node=uuid._random_getnode())



[docs]def uuid1mc_from_datetime(dt):
    """
    Return a UUID1 with a random multicast MAC id and with a timestamp
    matching the given datetime object or timestamp value.

    .. warning::
        This function does not consider the timezone, and is not guaranteed to
        return a unique UUID. Use under controlled conditions only.

    >>> dt = datetime.now()
    >>> u1 = uuid1mc()
    >>> u2 = uuid1mc_from_datetime(dt)
    >>> # Both timestamps should be very close to each other but not an exact match
    >>> u1.time > u2.time
    True
    >>> u1.time - u2.time < 5000
    True
    >>> d2 = datetime.fromtimestamp((u2.time - 0x01b21dd213814000) * 100 / 1e9)
    >>> d2 == dt
    True
    """
    fields = list(uuid1mc().fields)
    if isinstance(dt, datetime):
        timeval = time.mktime(dt.timetuple()) + dt.microsecond / 1e6
    else:
        # Assume we got an actual timestamp
        timeval = dt

    # The following code is borrowed from the UUID module source:
    nanoseconds = int(timeval * 1e9)
    # 0x01b21dd213814000 is the number of 100-ns intervals between the
    # UUID epoch 1582-10-15 00:00:00 and the Unix epoch 1970-01-01 00:00:00.
    timestamp = int(nanoseconds // 100) + 0x01B21DD213814000
    time_low = timestamp & 0xFFFFFFFF
    time_mid = (timestamp >> 32) & 0xFFFF
    time_hi_version = (timestamp >> 48) & 0x0FFF

    fields[0] = time_low
    fields[1] = time_mid
    fields[2] = time_hi_version

    return uuid.UUID(fields=tuple(fields))



[docs]def uuid_to_base64(value):
    """
    Convert a UUID object to a 22-char URL-safe Base64 string (BUID)

    >>> uuid_to_base64(uuid.UUID('33203dd2-f2ef-422f-aeb0-058d6f5f7089'))
    'MyA90vLvQi-usAWNb19wiQ'
    """
    return urlsafe_b64encode(value.bytes).decode().rstrip('=')



#: Legacy name
uuid2buid = uuid_to_base64


[docs]def uuid_from_base64(value):
    """
    Convert a 22-char URL-safe Base64 string (BUID) to a UUID object

    >>> uuid_from_base64('MyA90vLvQi-usAWNb19wiQ')
    UUID('33203dd2-f2ef-422f-aeb0-058d6f5f7089')
    """
    return uuid.UUID(bytes=urlsafe_b64decode(str(value) + '=='))



#: Legacy name
buid2uuid = uuid_from_base64


[docs]def uuid_to_base58(value):
    """
    Render a UUID in Base58 and return as a string

    >>> uuid_to_base58(uuid.UUID('33203dd2-f2ef-422f-aeb0-058d6f5f7089'))
    '7KAmj837MyuJWUYPwtqAfz'
    >>> # The following UUID to Base58 encoding is from NPM uuid-base58, for comparison
    >>> uuid_to_base58(uuid.UUID('d7ce8475-e77c-43b0-9dde-56b428981999'))
    'TedLUruK7MosG1Z88urTkk'
    """
    return base58.b58encode(value.bytes).decode()



[docs]def uuid_from_base58(value):
    """
    Convert a Base58-encoded UUID back into a UUID object

    >>> uuid_from_base58('7KAmj837MyuJWUYPwtqAfz')
    UUID('33203dd2-f2ef-422f-aeb0-058d6f5f7089')
    >>> # The following UUID to Base58 encoding is from NPM uuid-base58, for comparison
    >>> uuid_from_base58('TedLUruK7MosG1Z88urTkk')
    UUID('d7ce8475-e77c-43b0-9dde-56b428981999')
    """
    return uuid.UUID(bytes=base58.b58decode(str(value)))



[docs]def newsecret():
    """
    Make a secret key for non-cryptographic use cases like email account verification.
    Mashes two UUID4s into a Base58 rendering, between 42 and 44 characters long. The
    resulting string consists of only ASCII strings and so will typically not be
    word-wrapped by email clients.

    >>> len(newsecret()) in (42, 43, 44)
    True
    >>> newsecret() == newsecret()
    False
    """
    return uuid_b58() + uuid_b58()



[docs]def newpin(digits=4):
    """
    Return a random numeric string with the specified number of digits,
    default 4.

    >>> len(newpin())
    4
    >>> len(newpin(5))
    5
    >>> newpin().isdigit()
    True
    """
    random = SystemRandom()
    randnum = random.randint(0, 10 ** digits)  # NOQA: S311 # nosec
    while len(str(randnum)) > digits:
        randnum = random.randint(0, 10 ** digits)  # NOQA: S311 # nosec
    return ('%%0%dd' % digits) % randnum



[docs]def make_name(text, delim='-', maxlength=50, checkused=None, counter=2):
    """
    Generate an ASCII name slug. If a checkused filter is provided, it will
    be called with the candidate. If it returns True, make_name will add
    counter numbers starting from 2 until a suitable candidate is found.

    :param string delim: Delimiter between words, default '-'
    :param int maxlength: Maximum length of name, default 50
    :param checkused: Function to check if a generated name is available for use
    :param int counter: Starting position for name counter

    >>> make_name('This is a title')
    'this-is-a-title'
    >>> make_name('Invalid URL/slug here')
    'invalid-url-slug-here'
    >>> make_name('this.that')
    'this-that'
    >>> make_name('this:that')
    'this-that'
    >>> make_name("How 'bout this?")
    'how-bout-this'
    >>> make_name("How’s that?")
    'hows-that'
    >>> make_name('K & D')
    'k-d'
    >>> make_name('billion+ pageviews')
    'billion-pageviews'
    >>> make_name('हिन्दी slug!')
    'hindii-slug'
    >>> make_name('Talk in español, Kiswahili, 廣州話 and অসমীয়া too.', maxlength=250)
    'talk-in-espanol-kiswahili-guang-zhou-hua-and-asmiiyaa-too'
    >>> make_name('__name__', delim='_')
    'name'
    >>> make_name('how_about_this', delim='_')
    'how_about_this'
    >>> make_name('and-that', delim='_')
    'and_that'
    >>> make_name('Umlauts in Mötörhead')
    'umlauts-in-motorhead'
    >>> make_name('Candidate', checkused=lambda c: c in ['candidate'])
    'candidate2'
    >>> make_name('Candidate', checkused=lambda c: c in ['candidate'], counter=1)
    'candidate1'
    >>> make_name('Candidate',
    ...   checkused=lambda c: c in ['candidate', 'candidate1', 'candidate2'], counter=1)
    'candidate3'
    >>> make_name('Long title, but snipped', maxlength=20)
    'long-title-but-snipp'
    >>> len(make_name('Long title, but snipped', maxlength=20))
    20
    >>> make_name('Long candidate', maxlength=10,
    ...   checkused=lambda c: c in ['long-candi', 'long-cand1'])
    'long-cand2'
    >>> make_name('Lǝnkǝran')
    'lankaran'
    >>> make_name('example@example.com')
    'example-example-com'
    >>> make_name('trailing-delimiter', maxlength=10)
    'trailing-d'
    >>> make_name('trailing-delimiter', maxlength=9)
    'trailing'
    >>> make_name('''test this
    ... newline''')
    'test-this-newline'
    >>> make_name("testing an emoji😁")
    'testing-an-emoji'
    >>> make_name('''testing\\t\\nmore\\r\\nslashes''')
    'testing-more-slashes'
    >>> make_name('What if a HTML <tag/>')
    'what-if-a-html-tag'
    >>> make_name('These are equivalent to \\x01 through \\x1A')
    'these-are-equivalent-to-through'
    >>> make_name("feedback;\\x00")
    'feedback'
    """
    name = text.replace('@', delim)
    name = unidecode(name).replace(
        '@', 'a'
    )  # We don't know why unidecode uses '@' for 'a'-like chars
    name = str(
        delim.join(
            [
                _strip_re.sub('', x)
                for x in _punctuation_re.split(name.lower())
                if x != ''
            ]
        )
    )
    candidate = name[:maxlength]
    if candidate.endswith(delim):
        candidate = candidate[:-1]
    if checkused is None:
        return candidate
    existing = checkused(candidate)
    while existing:
        candidate = name[: maxlength - len(str(counter))] + str(counter)
        counter += 1
        existing = checkused(candidate)
    return candidate



[docs]def format_currency(value, decimals=2):
    """
    Return a number suitably formatted for display as currency, with
    thousands separated by commas and up to two decimal points.

    >>> format_currency(1000)
    '1,000'
    >>> format_currency(100)
    '100'
    >>> format_currency(999.95)
    '999.95'
    >>> format_currency(99.95)
    '99.95'
    >>> format_currency(100000)
    '100,000'
    >>> format_currency(1000.00)
    '1,000'
    >>> format_currency(1000.41)
    '1,000.41'
    >>> format_currency(23.21, decimals=3)
    '23.210'
    >>> format_currency(1000, decimals=3)
    '1,000'
    >>> format_currency(123456789.123456789)
    '123,456,789.12'
    """
    number, decimal = (('%%.%df' % decimals) % value).split('.')
    parts = []
    while len(number) > 3:
        part, number = number[-3:], number[:-3]
        parts.append(part)
    parts.append(number)
    parts.reverse()
    if int(decimal) == 0:
        return ','.join(parts)
    else:
        return ','.join(parts) + '.' + decimal



[docs]def md5sum(data):
    """
    Return md5sum of data as a 32-character string.

    >>> md5sum('random text')
    'd9b9bec3f4cc5482e7c5ef43143e563a'
    >>> md5sum('random text')
    'd9b9bec3f4cc5482e7c5ef43143e563a'
    >>> len(md5sum('random text'))
    32
    """
    return hashlib.md5(  # NOQA: S303 # skipcq: PTC-W1003 # nosec
        data.encode('utf-8')
    ).hexdigest()



[docs]def getbool(value):
    """
    Returns a boolean from any of a range of values. Returns None for
    unrecognized values. Numbers other than 0 and 1 are considered
    unrecognized.

    >>> getbool(True)
    True
    >>> getbool(1)
    True
    >>> getbool('1')
    True
    >>> getbool('t')
    True
    >>> getbool(2)
    >>> getbool(0)
    False
    >>> getbool(False)
    False
    >>> getbool('n')
    False
    """
    value = str(value).lower()
    if value in ['1', 't', 'true', 'y', 'yes']:
        return True
    elif value in ['0', 'f', 'false', 'n', 'no']:
        return False
    return None



[docs]def nullint(value):
    """
    Return int(value) if bool(value) is not False. Return None otherwise.
    Useful for coercing optional values to an integer.

    >>> nullint('10')
    10
    >>> nullint('') is None
    True
    """
    return int(value) if value else None



[docs]def nullstr(value):
    """
    Return unicode(value) if bool(value) is not False. Return None otherwise.
    Useful for coercing optional values to a string.

    >>> nullstr(10) == '10'
    True
    >>> nullstr('') is None
    True
    """
    return str(value) if value else None



nullunicode = nullstr  # XXX: Deprecated name. Remove soon.


[docs]def require_one_of(_return=False, **kwargs):
    """
    Validator that raises :exc:`TypeError` unless one and only one parameter is
    not ``None``. Use this inside functions that take multiple parameters, but
    allow only one of them to be specified::

        def my_func(this=None, that=None, other=None):
            # Require one and only one of `this` or `that`
            require_one_of(this=this, that=that)

            # If we need to know which parameter was passed in:
            param, value = require_one_of(True, this=this, that=that)

            # Carry on with function logic
            pass

    :param _return: Return the matching parameter
    :param kwargs: Parameters, of which one and only one is mandatory
    :return: If `_return`, matching parameter name and value
    :rtype: tuple
    :raises TypeError: If the count of parameters that aren't ``None`` is not 1
    """

    # Two ways to count number of non-None parameters:
    #
    # 1. sum([1 if v is not None else 0 for v in kwargs.values()])
    #
    #    Using a list comprehension instead of a generator comprehension as the
    #    parameter to `sum` is faster on both Python 2 and 3.
    #
    # 2. len(kwargs) - kwargs.values().count(None)
    #
    #    This is 2x faster than the first method under Python 2.7. Unfortunately,
    #    it doesn't work in Python 3 because `kwargs.values()` is a view that doesn't
    #    have a `count` method. It needs to be cast into a tuple/list first, but
    #    remains faster despite the cast's slowdown. Tuples are faster than lists.

    count = len(kwargs) - tuple(kwargs.values()).count(None)

    if count == 0:
        raise TypeError(
            "One of these parameters is required: " + ', '.join(kwargs.keys())
        )
    if count != 1:
        raise TypeError(
            "Only one of these parameters is allowed: " + ', '.join(kwargs.keys())
        )

    if _return:
        keys, values = zip(*[(k, 1 if v is not None else 0) for k, v in kwargs.items()])
        k = keys[values.index(1)]
        return k, kwargs[k]



[docs]def unicode_http_header(value):
    r"""
    Convert an ASCII HTTP header string into a unicode string with the
    appropriate encoding applied. Expects headers to be RFC 2047 compliant.

    >>> unicode_http_header('=?iso-8859-1?q?p=F6stal?=') == 'p\xf6stal'
    True
    >>> unicode_http_header(b'=?iso-8859-1?q?p=F6stal?=') == 'p\xf6stal'
    True
    >>> unicode_http_header('p\xf6stal') == 'p\xf6stal'
    True
    """
    # email.header.decode_header expects strings, not bytes. Your input data may be
    # in bytes. Since these bytes are almost always ASCII, calling `.decode()` on
    # it without specifying a charset should work fine.
    if isinstance(value, bytes):
        value = value.decode()
    return ''.join(
        str(s, e or 'iso-8859-1') if not isinstance(s, str) else s
        for s, e in decode_header(value)
    )



[docs]def get_email_domain(emailaddr):
    """
    Return the domain component of an email address. Returns None if the
    provided string cannot be parsed as an email address.

    >>> get_email_domain('test@example.com')
    'example.com'
    >>> get_email_domain('test+trailing@example.com')
    'example.com'
    >>> get_email_domain('Example Address <test@example.com>')
    'example.com'
    >>> get_email_domain('foobar')
    >>> get_email_domain('foobar@')
    >>> get_email_domain('@foobar')
    """
    realname, address = email.utils.parseaddr(emailaddr)
    try:
        username, domain = address.split('@')
        if not username:
            return None
        return domain or None
    except ValueError:
        return None



[docs]def valid_username(candidate):
    """
    Check if a username is valid.

    >>> valid_username('example person')
    False
    >>> valid_username('example_person')
    False
    >>> valid_username('exampleperson')
    True
    >>> valid_username('example-person')
    True
    >>> valid_username('a')
    True
    >>> (valid_username('a-') or valid_username('ab-') or valid_username('-a') or
    ...   valid_username('-ab'))
    False
    """
    return not _username_valid_re.search(candidate) is None



[docs]def namespace_from_url(url):
    """
    Construct a dotted namespace string from a URL.
    """
    parsed = urlparse(url)
    if (
        parsed.hostname is None
        or parsed.hostname in ['localhost', 'localhost.localdomain']
        or (_ipv4_re.search(parsed.hostname))
    ):
        return None

    namespace = parsed.hostname.split('.')
    namespace.reverse()
    if namespace and not namespace[0]:
        namespace.pop(0)
    if namespace and namespace[-1] == 'www':
        namespace.pop(-1)
    return type(url)('.'.join(namespace))



[docs]def base_domain_matches(d1, d2):
    """
    Check if two domains have the same base domain, using the Public Suffix List.

    >>> base_domain_matches('https://hasjob.co', 'hasjob.co')
    True
    >>> base_domain_matches('hasgeek.hasjob.co', 'hasjob.co')
    True
    >>> base_domain_matches('hasgeek.com', 'hasjob.co')
    False
    >>> base_domain_matches('static.hasgeek.co.in', 'hasgeek.com')
    False
    >>> base_domain_matches('static.hasgeek.co.in', 'hasgeek.co.in')
    True
    >>> base_domain_matches('example@example.com', 'example.com')
    True
    """
    r1 = tldextract.extract(d1)
    r2 = tldextract.extract(d2)
    # r1 and r2 contain subdomain, domain and suffix.
    # We want to confirm that domain and suffix match.
    return r1.domain == r2.domain and r1.suffix == r2.suffix



[docs]def domain_namespace_match(domain, namespace):
    """
    Checks if namespace is related to the domain because the base domain matches.

    >>> domain_namespace_match('hasgeek.com', 'com.hasgeek')
    True
    >>> domain_namespace_match('funnel.hasgeek.com', 'com.hasgeek.funnel')
    True
    >>> domain_namespace_match('app.hasgeek.com', 'com.hasgeek.peopleflow')
    True
    >>> domain_namespace_match('app.hasgeek.in', 'com.hasgeek.peopleflow')
    False
    >>> domain_namespace_match('peopleflow.local', 'local.peopleflow')
    True
    """
    return base_domain_matches(domain, ".".join(namespace.split(".")[::-1]))



[docs]def nary_op(f, doc=None):
    """
    Decorator to convert a binary operator into a chained n-ary operator.
    """

    @wraps(f)
    def inner(lhs, *others):
        for other in others:
            lhs = f(lhs, other)
        return lhs

    if doc is not None:
        inner.__doc__ = doc
    return inner





          

      

      

    

  

    
      
          
            
  Source code for coaster.utils.text

"""
Text processing utilities
-------------------------
"""

from functools import partial
from html import unescape
from typing import List, Mapping, Set
import re
import string

from bleach.linkifier import DEFAULT_CALLBACKS, LinkifyFilter
from bleach.sanitizer import Cleaner
from markupsafe import Markup
import html5lib

__all__ = [
    'VALID_TAGS',
    'LINKIFY_SKIP_TAGS',
    'LINKIFY_CALLBACKS',
    'compress_whitespace',
    'deobfuscate_email',
    'normalize_spaces',
    'normalize_spaces_multiline',
    'sanitize_html',
    'simplify_text',
    'text_blocks',
    'ulstrip',
    'unicode_extended_whitespace',
    'urstrip',
    'ustrip',
]


#: Unicode's list of whitespace characters is missing some that were previously
#: classified as whitespace but are now considered format characters. These are
#: invisible and usually arrive via copy-paste, so we include them here as characters to
#: be replaced with spaces and stripped from the ends of text.
unicode_format_whitespace = (
    '\x85'  # NEXT LINE (NEL)
    '\xa0'  # NO-BREAK SPACE (NBSP)
    '\u1680'  # OGHAM SPACE MARK
    '\u180e'  # MONGOLIAN VOWEL SEPARATOR
    '\u2000'  # EN QUAD
    '\u2001'  # EM QUAD
    '\u2002'  # EN SPACE
    '\u2003'  # EM SPACE
    '\u2004'  # THREE-PER-EM SPACE
    '\u2005'  # FOUR-PER-EM SPACE
    '\u2006'  # SIX-PER-EM SPACE
    '\u2007'  # FIGURE SPACE
    '\u2008'  # PUNCTUATION SPACE
    '\u2009'  # THIN SPACE
    '\u200a'  # HAIR SPACE
    '\u200b'  # ZERO WIDTH SPACE (format)
    '\u200c'  # ZERO WIDTH NON-JOINER (format)
    '\u200d'  # ZERO WIDTH JOINER (format)
    '\u2028'  # LINE SEPARATOR
    '\u2029'  # PARAGRAPH SEPARATOR
    '\u202f'  # NARROW NO-BREAK SPACE (NNBSP)
    '\u205f'  # MEDIUM MATHEMATICAL SPACE (MMSP)
    '\u2060'  # WORD JOINER (format)
    '\u3000'  # IDEOGRAPHIC SPACE
    '\ufeff'  # ZERO WIDTH NO-BREAK SPACE (format)
)

unicode_extended_whitespace = (
    '\t\n\x0b\x0c\r\x1c\x1d\x1e\x1f '  # ASCII whitespace
) + unicode_format_whitespace

re_singleline_spaces = re.compile(
    '[' + unicode_extended_whitespace + ']', re.UNICODE | re.MULTILINE
)
re_multiline_spaces = re.compile(
    '[' + unicode_format_whitespace + ']', re.UNICODE | re.MULTILINE
)
re_compress_spaces = re.compile(
    r'[\s' + unicode_format_whitespace + ']+', re.UNICODE | re.MULTILINE
)

VALID_TAGS: Mapping[str, List[str]] = {
    'a': ['href', 'title', 'target', 'rel'],
    'abbr': ['title'],
    'b': [],
    'br': [],
    'blockquote': [],
    'cite': [],
    'code': [],
    'dd': [],
    'del': [],
    'dl': [],
    'dt': [],
    'em': [],
    'h3': [],
    'h4': [],
    'h5': [],
    'h6': [],
    'hr': [],
    'i': [],
    'img': ['src', 'width', 'height', 'align', 'alt'],
    'ins': [],
    'li': [],
    'mark': [],
    'p': [],
    'pre': [],
    'ol': ['start'],
    'strong': [],
    'sup': [],
    'sub': [],
    'ul': [],
}

LINKIFY_SKIP_TAGS: List = ['pre', 'code', 'kbd', 'samp', 'var']


# Adapted from https://bleach.readthedocs.io/en/latest/linkify.html#preventing-links
def dont_linkify_filenames(attrs, new=False):
    # This is an existing link, so leave it be
    if not new:
        return attrs
    # If the TLD is '.py', make sure it starts with http: or https:.
    # Use _text because that's the original text
    link_text = attrs['_text']
    if link_text.endswith('.py') and not link_text.startswith(('http:', 'https:')):
        # This looks like a Python file, not a URL. Don't make a link.
        return None
    # Everything checks out, keep going to the next callback.
    return attrs


LINKIFY_CALLBACKS = list(DEFAULT_CALLBACKS) + [dont_linkify_filenames]


[docs]def sanitize_html(value, valid_tags=None, strip=True, linkify=False):
    """Strip unwanted markup out of HTML."""
    if valid_tags is None:
        valid_tags = VALID_TAGS
    if linkify:
        filters = [
            partial(
                LinkifyFilter, callbacks=LINKIFY_CALLBACKS, skip_tags=LINKIFY_SKIP_TAGS
            )
        ]
    else:
        filters = []
    cleaner = Cleaner(
        tags=list(valid_tags.keys()),
        attributes=valid_tags,
        filters=filters,
        strip=strip,
    )
    return Markup(cleaner.clean(value))



blockish_tags: Set[str] = {
    'address',
    'article',
    'aside',
    'audio',
    'blockquote',
    'canvas',
    'dd',
    'div',
    'dl',
    'dt',
    'fieldset',
    'figcaption',
    'figure',
    'footer',
    'form',
    'h1',
    'h2',
    'h3',
    'h4',
    'h5',
    'h6',
    'header',
    'hgroup',
    'hr',
    'li',
    'noscript',
    'ol',
    'output',
    'p',
    'pre',
    'section',
    'table',
    'td',
    'tfoot',
    'th',
    'tr',
    'ul',
    'video',
}


[docs]def text_blocks(html_text, skip_pre=True):
    """Extracts a list of paragraphs from a given HTML string."""
    doc = html5lib.parseFragment(html_text)
    blocks = []

    def subloop(parent_tag, element, lastchild=False):
        if callable(
            element.tag
        ):  # Comments have a callable tag. TODO: Find out, anything else?
            tag = '<!-->'
            text = ''
            tail = element.tail or ''
        else:
            tag = element.tag.split('}')[
                -1
            ]  # Extract tag from namespace: {http://www.w3.org/1999/xhtml}html
            text = element.text or ''
            tail = element.tail or ''

        if tag == 'pre' and skip_pre:
            text = ''

        if tag in blockish_tags or tag == 'DOCUMENT_FRAGMENT':
            text = text.lstrip()  # Leading whitespace is insignificant in a block tag
            if not len(element):
                text = (
                    text.rstrip()
                )  # No children? Then trailing whitespace is insignificant
            # If there's text, add it.
            # If there's no text but the next element is not a block tag, add a blank
            # anyway (unless it's a pre tag and we want to skip_pre, in which case
            # ignore it again).
            if text:
                blocks.append(text)
            elif (
                len(element)
                and isinstance(element[0].tag, str)
                and element[0].tag.split('}')[-1] not in blockish_tags
                and not (skip_pre and tag == 'pre')
            ):
                blocks.append('')
        else:
            if not blocks:
                if text:
                    blocks.append(text)
            else:
                blocks[-1] += text

        if len(element) > 0 and not (skip_pre and tag == 'pre'):
            for child in element[:-1]:
                subloop(tag, child)
            subloop(tag, element[-1], lastchild=True)

        if tag in blockish_tags:
            tail = (
                tail.lstrip()
            )  # Leading whitespace is insignificant after a block tag
            if tail:
                blocks.append(tail)
        else:
            if parent_tag in blockish_tags and lastchild:
                tail = (
                    tail.rstrip()
                )  # Trailing whitespace is insignificant before a block tag end
            if not blocks:
                if tail:
                    blocks.append(tail)
            else:
                if tag == 'br' and tail:
                    blocks[-1] += '\n' + tail
                else:
                    blocks[-1] += tail

    subloop(None, doc)
    # Replace &nbsp; with ' '
    blocks = [t.replace('\xa0', ' ') for t in blocks]
    return blocks



[docs]def normalize_spaces(text):
    """Replace whitespace characters with regular spaces."""
    return re_singleline_spaces.sub(' ', text)



[docs]def normalize_spaces_multiline(text):
    """
    Replace whitespace characters with regular spaces, in multiline text.

    Line break characters like newlines are not considered whitespace.
    """
    return re_multiline_spaces.sub(' ', text)



[docs]def ulstrip(text):
    """Strip Unicode extended whitespace from the left side of a string."""
    return text.lstrip(unicode_extended_whitespace)



[docs]def urstrip(text):
    """Strip Unicode extended whitespace from the right side of a string."""
    return text.rstrip(unicode_extended_whitespace)



[docs]def ustrip(text):
    """Strip Unicode extended whitespace from a string."""
    return text.strip(unicode_extended_whitespace)



[docs]def compress_whitespace(text):
    """Reduce all space-like characters into single spaces and strip from ends."""
    return ustrip(re_compress_spaces.sub(' ', text))



# Based on http://jasonpriem.org/obfuscation-decoder/
_deobfuscate_dot1_re = re.compile(r'\W+\.\W+|\W+dot\W+|\W+d0t\W+', re.U | re.I)
_deobfuscate_dot2_re = re.compile(r'([a-z0-9])DOT([a-z0-9])')
_deobfuscate_dot3_re = re.compile(r'([A-Z0-9])dot([A-Z0-9])')
_deobfuscate_at1_re = re.compile(r'\W*@\W*|\W+at\W+', re.U | re.I)
_deobfuscate_at2_re = re.compile(r'([a-z0-9])AT([a-z0-9])')
_deobfuscate_at3_re = re.compile(r'([A-Z0-9])at([A-Z0-9])')


[docs]def deobfuscate_email(text):
    """Deobfuscate email addresses in provided text."""
    text = unescape(text)
    # Find the "dot"
    text = _deobfuscate_dot1_re.sub('.', text)
    text = _deobfuscate_dot2_re.sub(r'\1.\2', text)
    text = _deobfuscate_dot3_re.sub(r'\1.\2', text)
    # Find the "at"
    text = _deobfuscate_at1_re.sub('@', text)
    text = _deobfuscate_at2_re.sub(r'\1@\2', text)
    text = _deobfuscate_at3_re.sub(r'\1@\2', text)

    return text



[docs]def simplify_text(text):
    """
    Simplify text to allow comparison.

    >>> simplify_text("Awesome Coder wanted at Awesome Company")
    'awesome coder wanted at awesome company'
    >>> simplify_text("Awesome Coder, wanted  at Awesome Company! ")
    'awesome coder wanted at awesome company'
    >>> simplify_text("Awesome Coder, wanted  at Awesome Company! ") == (
    ...   'awesome coder wanted at awesome company')
    True
    """
    text = text.translate(text.maketrans('', '', string.punctuation)).lower()
    return ' '.join(text.split())





          

      

      

    

  

    
      
          
            
  Source code for coaster.utils.tsquery

"""
PostgreSQL query processor
--------------------------
"""

import re

__all__ = ['for_tsquery']


_tsquery_tokens_re = re.compile(r'(:\*|\*|&|!|\||AND|OR|NOT|-|\(|\))', re.U)
_whitespace_re = re.compile(r'\s+', re.U)
_token_map = {'AND': '&', 'OR': '|', 'NOT': '!', '-': '!', '*': ':*'}


[docs]def for_tsquery(text):
    r"""
    Tokenize text into a valid PostgreSQL to_tsquery query.

    >>> for_tsquery(" ")
    ''
    >>> for_tsquery("This is a test")
    "'This is a test'"
    >>> for_tsquery('Match "this AND phrase"')
    "'Match this'&'phrase'"
    >>> for_tsquery('Match "this & phrase"')
    "'Match this'&'phrase'"
    >>> for_tsquery("This NOT that")
    "'This'&!'that'"
    >>> for_tsquery("This & NOT that")
    "'This'&!'that'"
    >>> for_tsquery("This > that")
    "'This > that'"
    >>> for_tsquery("Ruby AND (Python OR JavaScript)")
    "'Ruby'&('Python'|'JavaScript')"
    >>> for_tsquery("Ruby AND NOT (Python OR JavaScript)")
    "'Ruby'&!('Python'|'JavaScript')"
    >>> for_tsquery("Ruby NOT (Python OR JavaScript)")
    "'Ruby'&!('Python'|'JavaScript')"
    >>> for_tsquery("Ruby (Python OR JavaScript) Golang")
    "'Ruby'&('Python'|'JavaScript')&'Golang'"
    >>> for_tsquery("Ruby (Python OR JavaScript) NOT Golang")
    "'Ruby'&('Python'|'JavaScript')&!'Golang'"
    >>> for_tsquery("Java*")
    "'Java':*"
    >>> for_tsquery("Java**")
    "'Java':*"
    >>> for_tsquery("Android || Python")
    "'Android'|'Python'"
    >>> for_tsquery("Missing (bracket")
    "'Missing'&('bracket')"
    >>> for_tsquery("Extra bracket)")
    "('Extra bracket')"
    >>> for_tsquery("Android (Python ())")
    "'Android'&('Python')"
    >>> for_tsquery("Android (Python !())")
    "'Android'&('Python')"
    >>> for_tsquery("()")
    ''
    >>> for_tsquery("(")
    ''
    >>> for_tsquery("() Python")
    "'Python'"
    >>> for_tsquery("!() Python")
    "'Python'"
    >>> for_tsquery("*")
    ''
    >>> for_tsquery("/etc/passwd\x00")
    "'/etc/passwd'"
    """
    tokens = [
        _token_map.get(t, t)
        for t in _tsquery_tokens_re.split(
            _whitespace_re.sub(
                ' ', text.replace("'", " ").replace('"', ' ').replace('\0', '')
            )
        )
    ]
    tokens = [
        t if t in ('&', '|', '!', ':*', '(', ')', ' ') else "'" + t.strip() + "'"
        for t in tokens
    ]
    tokens = [t for t in tokens if t not in ('', ' ', "''")]
    if not tokens:
        return ''
    counterlength = len(tokens)
    counter = 1
    while counter < counterlength:
        if tokens[counter] == '!' and tokens[counter - 1] not in ('&', '|', '('):
            tokens.insert(counter, '&')
            counter += 1
            counterlength += 1
        elif tokens[counter] == '(' and tokens[counter - 1] not in ('&', '|', '!'):
            tokens.insert(counter, '&')
            counter += 1
            counterlength += 1
        elif tokens[counter] == ')' and tokens[counter - 1] == '(':
            # Empty ()
            tokens.pop(counter)
            tokens.pop(counter - 1)
            counter -= 2
            counterlength -= 2
            # Pop the join with previous segment too
            if tokens and tokens[counter] in ('&', '|'):
                tokens.pop(counter)
                counter -= 1
                counterlength -= 1
            elif tokens and counter == 0 and tokens[counter] == '!':
                tokens.pop(counter)
                counter -= 1
                counterlength -= 1
            elif (
                tokens
                and counter > 0
                and tokens[counter - 1 : counter + 1] in (['&', '!'], ['|', '!'])
            ):
                tokens.pop(counter)
                tokens.pop(counter - 1)
                counter -= 2
                counterlength -= 2
        elif tokens[counter].startswith("'") and tokens[counter - 1] not in (
            '&',
            '|',
            '!',
            '(',
        ):
            tokens.insert(counter, '&')
            counter += 1
            counterlength += 1
        elif (
            (tokens[counter] in ('&', '|') and tokens[counter - 1] in ('&', '|'))
            or (tokens[counter] == '!' and tokens[counter - 1] not in ('&', '|'))
            or (tokens[counter] == ':*' and not tokens[counter - 1].startswith("'"))
        ):
            # Invalid token: is a dupe or follows a token it shouldn't follow
            tokens.pop(counter)
            counter -= 1
            counterlength -= 1
        counter += 1
    while tokens and tokens[0] in ('&', '|', ':*', ')', '!', '*'):
        tokens.pop(0)  # Can't start with a binary or suffix operator
    if tokens:
        while tokens and tokens[-1] in ('&', '|', '!', '('):
            tokens.pop(-1)  # Can't end with a binary or prefix operator
    if not tokens:
        return ''  # Did we just eliminate all tokens?
    missing_brackets = sum(1 if t == '(' else -1 for t in tokens if t in ('(', ')'))
    if missing_brackets > 0:
        tokens.append(')' * missing_brackets)
    elif missing_brackets < 0:
        tokens.insert(0, '(' * -missing_brackets)
    return ''.join(tokens)





          

      

      

    

  

    
      
          
            
  Source code for coaster.views.classview

"""
Class-based views
-----------------

Group related views into a class for easier management.
"""

from functools import update_wrapper, wraps
from typing import Any, Dict, List, Optional, Tuple
from urllib.parse import urlsplit, urlunsplit

from sqlalchemy.orm.attributes import InstrumentedAttribute
from sqlalchemy.orm.descriptor_props import SynonymProperty
from sqlalchemy.orm.mapper import Mapper
from sqlalchemy.orm.properties import RelationshipProperty
from sqlalchemy.orm.query import Query

# mypy can't find _request_ctx_stack in flask
from flask import (  # type: ignore[attr-defined]
    Blueprint,
    _request_ctx_stack,
    abort,
    has_request_context,
    make_response,
    redirect,
    request,
)
from werkzeug.local import LocalProxy
from werkzeug.routing import parse_rule

from ..auth import add_auth_attribute, current_auth
from ..typing import SimpleDecorator
from ..utils import InspectableSet

__all__ = [
    'rulejoin',
    'current_view',  # Functions
    'ClassView',
    'ModelView',  # View base classes
    'route',
    'viewdata',
    'url_change_check',
    'requires_roles',  # View decorators
    'UrlChangeCheck',
    'UrlForView',
    'InstanceLoader',  # Mixin classes
]

#: Type for URL rules in classviews
RouteRuleOptions = Dict[str, Any]


#: A proxy object that holds the currently executing :class:`ClassView` instance,
#: for use in templates as context. Exposed to templates by
#: :func:`coaster.app.init_app`. Note that the current view handler method within the
#: class is named :attr:`~current_view.current_handler`, so to examine it, use
#: :attr:`current_view.current_handler`.
current_view = LocalProxy(
    lambda: getattr(_request_ctx_stack.top, 'current_view', None)
    if has_request_context()
    else None
)


# :func:`route` wraps :class:`ViewHandler` so that it can have an independent __doc__
[docs]def route(rule, **options):
    """
    Decorator for defining routes on a :class:`ClassView` and its methods.
    Accepts the same parameters that Flask's ``app.``:meth:`~flask.Flask.route`
    accepts. See :class:`ClassView` for usage notes.
    """
    return ViewHandler(rule, rule_options=options)



[docs]def viewdata(**kwargs):
    """
    Decorator for adding additional data to a view method, to be used
    alongside :func:`route`. This data is accessible as the ``data``
    attribute on the view handler.
    """
    return ViewHandler(None, viewdata=kwargs)



[docs]def rulejoin(class_rule, method_rule):
    """
    Join class and method rules. Used internally by :class:`ClassView` to
    combine rules from the :func:`route` decorators on the class and on the
    individual view handler methods::

        >>> rulejoin('/', '')
        '/'
        >>> rulejoin('/', 'first')
        '/first'
        >>> rulejoin('/first', '/second')
        '/second'
        >>> rulejoin('/first', 'second')
        '/first/second'
        >>> rulejoin('/first/', 'second')
        '/first/second'
        >>> rulejoin('/first/<second>', '')
        '/first/<second>'
        >>> rulejoin('/first/<second>', 'third')
        '/first/<second>/third'
    """
    if method_rule.startswith('/'):
        return method_rule
    return (
        class_rule
        + ('' if class_rule.endswith('/') or not method_rule else '/')
        + method_rule
    )



class ViewHandler:
    """
    Internal object created by the :func:`route` and :func:`viewdata` functions.
    """

    def __init__(
        self,
        rule,
        rule_options=None,
        viewdata=None,  # skipcq: PYL-W0621
        requires_roles=None,  # skipcq: PYL-W0621
    ):
        if rule is not None:
            self.routes = [(rule, rule_options or {})]
        else:
            self.routes = []
        self.data = viewdata or {}
        self.requires_roles = requires_roles or {}
        self.endpoints = set()

        # Stubs for the decorator to fill
        self.name = None
        self.endpoint = None
        self.func = None

    def reroute(self, f):
        # Use type(self) instead of ViewHandler so this works for (future) subclasses
        # of ViewHandler
        r = type(self)(None)
        r.routes = self.routes
        r.data = self.data
        return r.__call__(f)

    def copy_for_subclass(self):
        # Like reroute, but just a copy
        r = type(self)(None)
        r.routes = self.routes
        r.data = self.data
        r.func = (
            self.func
        )  # Copy func but not wrapped_func, as it will be re-wrapped by init_app
        r.name = self.name
        r.endpoint = self.endpoint
        r.__doc__ = self.__doc__
        r.endpoints = set()
        return r

    def __call__(self, decorated):
        # Are we decorating a ClassView? If so, annotate the ClassView and return it
        if type(decorated) is type and issubclass(decorated, ClassView):
            if '__routes__' not in decorated.__dict__:
                decorated.__routes__ = []
            decorated.__routes__.extend(self.routes)
            return decorated

        # Are we decorating another ViewHandler? If so, copy routes and
        # wrapped method from it.
        if isinstance(decorated, (ViewHandler, ViewHandlerWrapper)):
            self.routes.extend(decorated.routes)
            newdata = dict(decorated.data)
            newdata.update(self.data)
            self.data = newdata
            self.func = decorated.func

        # If neither ClassView nor ViewHandler, assume it's a callable method
        else:
            self.func = decorated

        self.name = self.func.__name__
        # self.endpoint will change once init_app calls __set_name__
        self.endpoint = self.name
        self.__doc__ = self.func.__doc__  # skipcq: PYL-W0201
        return self

    # Normally Python 3.6+, but called manually by :meth:`ClassView.init_app`
    def __set_name__(self, owner, name):
        self.name = name
        self.endpoint = owner.__name__ + '_' + self.name

    def __get__(self, obj, cls=None):
        return ViewHandlerWrapper(self, obj, cls)

    def init_app(self, app, cls, callback=None):
        """
        Register routes for a given app and :class:`ClassView` class. At the
        time of this call, we will always be in the view class even if we were
        originally defined in a base class. :meth:`ClassView.init_app`
        ensures this. :meth:`init_app` therefore takes the liberty of adding
        additional attributes to ``self``:

        * :attr:`wrapped_func`: The function wrapped with all decorators added by the
            class
        * :attr:`view_func`: The view function registered as a Flask view handler
        * :attr:`endpoints`: The URL endpoints registered to this view handler
        """

        def view_func(**view_args):
            # view_func does not make any reference to variables from init_app to avoid
            # creating a closure. Instead, the code further below sticks all relevant
            # variables into view_func's namespace.

            # Instantiate the view class. We depend on its __init__ requiring no
            # parameters
            viewinst = view_func.view_class()
            # Declare ourselves (the ViewHandler) as the current view. The wrapper makes
            # equivalence tests possible, such as ``self.current_handler == self.index``
            viewinst.current_handler = ViewHandlerWrapper(
                view_func.view, viewinst, view_func.view_class
            )
            # Place view arguments in the instance, in case they are needed outside the
            # dispatch process
            viewinst.view_args = view_args
            # Place the view instance on the request stack for :obj:`current_view` to
            # discover
            _request_ctx_stack.top.current_view = viewinst
            # Call the view instance's dispatch method. View classes can customise this
            # for desired behaviour.
            return viewinst.dispatch_request(view_func.wrapped_func, view_args)

        # Decorate the wrapped view function with the class's desired decorators.
        # Mixin classes may provide their own decorators, and all of them will be
        # applied. The oldest defined decorators (from mixins) will be applied first,
        # and the class's own decorators last. Within the list of decorators, we reverse
        # the list again, so that a list specified like this:
        #
        #     __decorators__ = [first, second]
        #
        # Has the same effect as writing this:
        #
        #     @first
        #     @second
        #     def myview(self):
        #         pass
        wrapped_func = self.func
        for base in reversed(cls.__mro__):
            if '__decorators__' in base.__dict__:
                for decorator in reversed(base.__dict__['__decorators__']):
                    wrapped_func = decorator(wrapped_func)
                    wrapped_func.__name__ = self.name  # See below

        # Make view_func resemble the underlying view handler method...
        view_func = update_wrapper(view_func, wrapped_func)
        # ...but give view_func the name of the method in the class (self.name),
        # self.name will differ from __name__ only if the view handler method
        # was defined outside the class and then added to the class with a
        # different name.
        view_func.__name__ = self.name

        # Stick `wrapped_func` and `cls` into view_func to avoid creating a closure.
        view_func.wrapped_func = wrapped_func
        view_func.view_class = cls
        view_func.view = self

        # Keep a copy of these functions (we already have self.func)
        self.wrapped_func = wrapped_func  # skipcq: PYL-W0201
        self.view_func = view_func  # skipcq: PYL-W0201

        for class_rule, class_options in cls.__routes__:
            for method_rule, method_options in self.routes:
                use_options = dict(method_options)
                use_options.update(class_options)
                endpoint = use_options.pop('endpoint', self.endpoint)
                self.endpoints.add(endpoint)
                use_rule = rulejoin(class_rule, method_rule)
                app.add_url_rule(use_rule, endpoint, view_func, **use_options)
                if callback:
                    callback(use_rule, endpoint, view_func, **use_options)


class ViewHandlerWrapper:
    """Wrapper for a view at runtime"""

    def __init__(self, viewh, obj, cls=None):
        # obj is the ClassView instance
        self._viewh = viewh
        self._obj = obj
        self._cls = cls

    def __call__(self, *args, **kwargs):
        """Treat this like a call to the method (and not to the view)"""
        # As per the __decorators__ spec, we call .func, not .wrapped_func
        return self._viewh.func(self._obj, *args, **kwargs)

    def __getattr__(self, name):
        return getattr(self._viewh, name)

    def __eq__(self, other):
        return (
            isinstance(other, ViewHandlerWrapper)
            and self._viewh == other._viewh
            and self._obj == other._obj
            and self._cls == other._cls
        )

    def __ne__(self, other):  # pragma: no cover
        return not self.__eq__(other)

    def is_available(self):
        """Indicates whether this view is available in the current context"""
        if hasattr(self._viewh.wrapped_func, 'is_available'):
            return self._viewh.wrapped_func.is_available(self._obj)
        return True


[docs]class ClassView:
    """
    Base class for defining a collection of views that are related to each
    other. Subclasses may define methods decorated with :func:`route`. When
    :meth:`init_app` is called, these will be added as routes to the app.

    Typical use::

        @route('/')
        class IndexView(ClassView):
            @viewdata(title="Homepage")
            @route('')
            def index():
                return render_template('index.html.jinja2')

            @route('about')
            @viewdata(title="About us")
            def about():
                return render_template('about.html.jinja2')

        IndexView.init_app(app)

    The :func:`route` decorator on the class specifies the base rule, which is
    prefixed to the rule specified on each view method. This example produces
    two view handlers, for ``/`` and ``/about``. Multiple :func:`route`
    decorators may be used in both places.

    The :func:`viewdata` decorator can be used to specify additional data, and
    may appear either before or after the :func:`route` decorator, but only
    adjacent to it. Data specified here is available as the :attr:`data`
    attribute on the view handler, or at runtime in templates as
    ``current_view.current_handler.data``.

    A rudimentary CRUD view collection can be assembled like this::

        @route('/doc/<name>')
        class DocumentView(ClassView):
            @route('')
            @render_with('mydocument.html.jinja2', json=True)
            def view(self, name):
                document = MyDocument.query.filter_by(name=name).first_or_404()
                return document.current_access()

            @route('edit', methods=['POST'])
            @requestform('title', 'content')
            def edit(self, name, title, content):
                document = MyDocument.query.filter_by(name=name).first_or_404()
                document.title = title
                document.content = content
                return 'edited!'

        DocumentView.init_app(app)

    See :class:`ModelView` for a better way to build views around a model.
    """

    # If the class did not get a @route decorator, provide a fallback route
    __routes__: List[Tuple[str, RouteRuleOptions]] = [('', {})]
    #: Track all the views registered in this class
    __views__ = ()
    #: Subclasses may define decorators here. These will be applied to every
    #: view handler in the class, but only when called as a view and not
    #: as a Python method call.
    __decorators__: List[SimpleDecorator] = []

    #: Indicates whether meth:`is_available` should simply return `True`
    #: without conducting a test. Subclasses should not set this flag. It will
    #: be set by :meth:`init_app` if any view handler is missing an
    #: ``is_available`` method, as it implies that view is always available.
    is_always_available = False

    #: When a view is called, this will point to the current view handler,
    #: an instance of :class:`ViewHandler`.
    current_handler = None

    #: When a view is called, this will be replaced with a dictionary of
    #: arguments to the view.
    view_args: Optional[dict] = None

    def __eq__(self, other):
        return type(other) is type(self)

[docs]    def dispatch_request(self, view, view_args):
        """
        View dispatcher that calls before_request, the view, and then after_request.
        Subclasses may override this to provide a custom flow. :class:`ModelView`
        does this to insert a model loading phase.

        :param view: View method wrapped in specified decorators. The dispatcher
            must call this
        :param dict view_args: View arguments, to be passed on to the view method
        """
        # Call the :meth:`before_request` method
        resp = self.before_request()
        if resp:
            return self.after_request(make_response(resp))
        # Call the view handler method, then pass the response to :meth:`after_response`
        return self.after_request(make_response(view(self, **view_args)))


[docs]    def before_request(self):
        """
        This method is called after the app's ``before_request`` handlers, and
        before the class's view method. Subclasses and mixin classes may define
        their own :meth:`before_request` to pre-process requests. This method
        receives context via `self`, in particular via :attr:`current_handler`
        and :attr:`view_args`.
        """
        return None


[docs]    def after_request(self, response):
        """
        This method is called with the response from the view handler method.
        It must return a valid response object. Subclasses and mixin classes
        may override this to perform any necessary post-processing::

            class MyView(ClassView):
                ...
                def after_request(self, response):
                    response = super().after_request(response)
                    ...  # Process here
                    return response

        :param response: Response from the view handler method
        :return: Response object
        """
        return response


[docs]    def is_available(self):
        """
        Returns `True` if *any* view handler in the class is currently
        available via its `is_available` method.
        """
        if self.is_always_available:
            return True
        for viewname in self.__views__:
            if getattr(self, viewname).is_available():
                return True
        return False


    @classmethod
    def __get_raw_attr(cls, name):
        for base in cls.__mro__:
            if name in base.__dict__:
                return base.__dict__[name]
        raise AttributeError(name)

[docs]    @classmethod
    def add_route_for(cls, _name, rule, **options):
        """
        Add a route for an existing method or view. Useful for modifying routes
        that a subclass inherits from a base class::

            class BaseView(ClassView):
                def latent_view(self):
                    return 'latent-view'

                @route('other')
                def other_view(self):
                    return 'other-view'

            @route('/path')
            class SubView(BaseView):
                pass

            SubView.add_route_for('latent_view', 'latent')
            SubView.add_route_for('other_view', 'another')
            SubView.init_app(app)

            # Created routes:
            # /path/latent -> SubView.latent (added)
            # /path/other -> SubView.other (inherited)
            # /path/another -> SubView.other (added)

        :param _name: Name of the method or view on the class
        :param rule: URL rule to be added
        :param options: Additional options for :meth:`~flask.Flask.add_url_rule`
        """
        setattr(cls, _name, route(rule, **options)(cls.__get_raw_attr(_name)))


[docs]    @classmethod
    def init_app(cls, app, callback=None):
        """
        Register views on an app. If :attr:`callback` is specified, it will
        be called after ``app.``:meth:`~flask.Flask.add_url_rule`, with the same
        parameters.
        """
        processed = set()
        cls.__views__ = set()
        cls.is_always_available = False
        for base in cls.__mro__:
            for name, attr in base.__dict__.items():
                if name in processed:
                    continue
                processed.add(name)
                if isinstance(attr, ViewHandler):
                    if base != cls:  # Copy ViewHandler instances into subclasses
                        # TODO: Don't do this during init_app. Use a metaclass
                        # and do this when the class is defined.
                        attr = attr.copy_for_subclass()
                        setattr(cls, name, attr)
                    attr.__set_name__(cls, name)  # Required for Python < 3.6
                    cls.__views__.add(name)
                    attr.init_app(app, cls, callback=callback)
                    if not hasattr(attr.wrapped_func, 'is_available'):
                        cls.is_always_available = True




[docs]class ModelView(ClassView):
    """
    Base class for constructing views around a model. Functionality is provided
    via mixin classes that must precede :class:`ModelView` in base class order.
    Two mixins are provided: :class:`UrlForView` and :class:`InstanceLoader`.
    Sample use::

        @route('/doc/<document>')
        class DocumentView(UrlForView, InstanceLoader, ModelView):
            model = Document
            route_model_map = {
                'document': 'name'
                }

            @route('')
            @render_with(json=True)
            def view(self):
                return self.obj.current_access()

        Document.views.main = DocumentView
        DocumentView.init_app(app)

    Views will not receive view arguments, unlike in :class:`ClassView`. If
    necessary, they are available as `self.view_args`.
    """

    #: The model that this view class represents, to be specified by subclasses.
    model: Optional[Any] = None
    #: A base query to use if the model needs special handling.
    query: Optional[Query] = None

    #: A mapping of URL rule variables to attributes on the model. For example,
    #: if the URL rule is ``/<parent>/<document>``, the attribute map can be::
    #:
    #:     model = MyModel
    #:     route_model_map = {
    #:         'document': 'name',       # Map 'document' in URL to MyModel.name
    #:         'parent': 'parent.name',  # Map 'parent' to MyModel.parent.name
    #:         }
    #:
    #: The :class:`InstanceLoader` mixin class will convert this mapping into
    #: SQLAlchemy attribute references to load the instance object.
    route_model_map: Dict[str, str] = {}

    def __init__(self, obj=None):
        super().__init__()
        self.obj = obj

    def __eq__(self, other):
        return type(other) is type(self) and other.obj == self.obj

[docs]    def dispatch_request(self, view, view_args):
        """
        View dispatcher that calls :meth:`before_request`, :meth:`loader`,
        :meth:`after_loader`, the view, and then :meth:`after_request`.

        :param view: View method wrapped in specified decorators.
        :param dict view_args: View arguments, to be passed on to the view method
        """
        # Call the :meth:`before_request` method
        resp = self.before_request()
        if resp:
            return self.after_request(make_response(resp))
        # Load the database model
        self.obj = self.loader(**view_args)
        # Trigger pre-view processing of the loaded object
        resp = self.after_loader()
        if resp:
            return self.after_request(make_response(resp))
        # Call the view handler method, then pass the response to :meth:`after_response`
        return self.after_request(make_response(view(self)))


[docs]    def loader(self, **view_args):  # pragma: no cover
        """
        Subclasses or mixin classes may override this method to provide a model
        instance loader. The return value of this method will be placed at
        ``self.obj``.

        :return: Object instance loaded from database
        """
        raise NotImplementedError("View class is missing a loader method")


    def after_loader(self):
        # Determine permissions available on the object for the current actor,
        # but only if the view method has a requires_permission decorator
        if hasattr(self.current_handler.wrapped_func, 'requires_permission'):
            if isinstance(self.obj, tuple):
                perms = None
                for subobj in self.obj:
                    if hasattr(subobj, 'permissions'):
                        perms = subobj.permissions(current_auth.actor, perms)
                perms = InspectableSet(perms or set())
            elif hasattr(self.obj, 'current_permissions'):
                # current_permissions always returns an InspectableSet
                perms = self.obj.current_permissions
            else:
                perms = InspectableSet()
            add_auth_attribute('permissions', perms)
        return None



[docs]def requires_roles(roles):
    """
    Decorator for :class:`ModelView` views that limits access to the specified
    roles.
    """

    def inner(f):
        def is_available_here(context):
            return context.obj.roles_for(current_auth.actor).has_any(roles)

        def is_available(context):
            result = is_available_here(context)
            if result and hasattr(f, 'is_available'):
                # We passed, but we're wrapping another test, so ask there as well
                return f.is_available(context)
            return result

        @wraps(f)
        def wrapper(self, *args, **kwargs):
            add_auth_attribute('login_required', True)
            if not is_available_here(self):
                abort(403)
            return f(self, *args, **kwargs)

        wrapper.requires_roles = roles
        wrapper.is_available = is_available
        return wrapper

    return inner



[docs]class UrlForView:
    """
    Mixin class for :class:`ModelView` that registers view handler methods with
    :class:`~coaster.sqlalchemy.mixins.UrlForMixin`'s
    :meth:`~coaster.sqlalchemy.mixins.UrlForMixin.is_url_for`.
    """

    @classmethod
    def init_app(cls, app, callback=None):
        def register_view_on_model(rule, endpoint, view_func, **options):
            # Only pass in the attrs that are included in the rule.
            # 1. Extract list of variables from the rule
            rulevars = [v for c, a, v in parse_rule(rule)]
            if options.get('host'):
                rulevars.extend(v for c, a, v in parse_rule(options['host']))
            if options.get('subdomain'):
                rulevars.extend(v for c, a, v in parse_rule(options['subdomain']))
            # Make a subset of cls.route_model_map with the required variables
            params = {
                v: cls.route_model_map[v] for v in rulevars if v in cls.route_model_map
            }
            # Register endpoint with the view function's name, endpoint name and
            # parameters. Register the view for a specific app, unless we're in a
            # Blueprint, in which case it's not an app.
            # FIXME: The behaviour of a Blueprint + multi-app combo is unknown and needs
            # tests.
            if isinstance(app, Blueprint):
                prefix = app.name + '.'
                reg_app = None
            else:
                prefix = ''
                reg_app = app
            cls.model.register_endpoint(
                action=view_func.__name__,
                endpoint=prefix + endpoint,
                app=reg_app,
                roles=getattr(view_func, 'requires_roles', None),
                paramattrs=params,
            )
            cls.model.register_view_for(
                app=reg_app,
                action=view_func.__name__,
                classview=cls,
                attr=view_func.__name__,
            )
            if callback:  # pragma: no cover
                callback(rule, endpoint, view_func, **options)

        super().init_app(app, callback=register_view_on_model)



[docs]def url_change_check(f):
    """
    View method decorator that checks the URL of the loaded object in
    ``self.obj`` against the URL in the request (using
    ``self.obj.url_for(__name__)``). If the URLs do not match,
    and the request is a ``GET``, it issues a redirect to the correct URL.
    Usage::

        @route('/doc/<document>')
        class MyModelView(UrlForView, InstanceLoader, ModelView):
            model = MyModel
            route_model_map = {'document': 'url_id_name'}

            @route('')
            @url_change_check
            @render_with(json=True)
            def view(self):
                return self.obj.current_access()

    If the decorator is required for all view handlers in the class, use
    :class:`UrlChangeCheck`.

    This decorator will only consider the URLs to be different if:

    * Schemes differ (``http`` vs ``https`` etc)
    * Hostnames differ (apart from a case difference, as user agents use lowercase)
    * Paths differ

    The current URL's query will be copied to the redirect URL. The URL fragment
    (``#target_id``) is not available to the server and will be lost.
    """

    @wraps(f)
    def wrapper(self, *args, **kwargs):
        if request.method == 'GET' and self.obj is not None:
            correct_url = self.obj.url_for(f.__name__, _external=True)
            if correct_url != request.base_url:
                # What's different? If it's a case difference in hostname, or different
                # port number, username, password, query or fragment, ignore. For any
                # other difference (scheme, hostname or path), do a redirect.
                correct_url_parts = urlsplit(correct_url)
                request_url_parts = urlsplit(request.base_url)
                reconstructed_url = urlunsplit(
                    (
                        correct_url_parts.scheme,
                        correct_url_parts.hostname.lower(),  # Replace netloc
                        correct_url_parts.path,
                        '',  # Drop query
                        '',  # Drop fragment
                    )
                )
                reconstructed_ref = urlunsplit(
                    (
                        request_url_parts.scheme,
                        request_url_parts.hostname.lower(),  # Replace netloc
                        request_url_parts.path,
                        '',  # Drop query
                        '',  # Drop fragment
                    )
                )
                if reconstructed_url != reconstructed_ref:
                    if request.query_string:
                        correct_url = urlunsplit(
                            correct_url_parts._replace(
                                query=request.query_string.decode('utf-8')
                            )
                        )
                    return redirect(
                        correct_url
                    )  # TODO: Decide if this should be 302 (default) or 301
        return f(self, *args, **kwargs)

    return wrapper



[docs]class UrlChangeCheck(UrlForView):
    """
    Mixin class for :class:`ModelView` and
    :class:`~coaster.sqlalchemy.mixins.UrlForMixin` that applies the
    :func:`url_change_check` decorator to all view handler methods. Subclasses
    :class:`UrlForView`, which it depends on to register the view with the
    model so that URLs can be generated. Usage::

        @route('/doc/<document>')
        class MyModelView(UrlChangeCheck, InstanceLoader, ModelView):
            model = MyModel
            route_model_map = {'document': 'url_id_name'}

            @route('')
            @render_with(json=True)
            def view(self):
                return self.obj.current_access()
    """

    __decorators__ = [url_change_check]



[docs]class InstanceLoader:
    """
    Mixin class for :class:`ModelView` that provides a :meth:`loader` that
    attempts to load an instance of the model based on attributes in the
    :attr:`~ModelView.route_model_map` dictionary.

    :class:`InstanceLoader` will traverse relationships (many-to-one or
    one-to-one) and perform a SQL ``JOIN`` with the target class.
    """

    def loader(self, **view_args):
        if any((name in self.route_model_map for name in view_args)):
            # We have a URL route attribute that matches one of the model's attributes.
            # Attempt to load the model instance
            filters = {
                self.route_model_map[key]: value
                for key, value in view_args.items()
                if key in self.route_model_map
            }

            query = self.query or self.model.query
            joined_models = set()
            for name, value in filters.items():
                if '.' in name:
                    # Did we get something like `parent.name`?
                    # Dig into it to find the source column
                    source = self.model
                    for subname in name.split('.'):
                        attr = relattr = getattr(source, subname)
                        # Did we get to something like 'parent'?
                        # 1. If it's a synonym, get the attribute it is a synonym for
                        # 2. If it's a relationship, find the source class, join it to
                        # the query, and then continue looking for attributes over there
                        if hasattr(attr, 'original_property') and isinstance(
                            attr.original_property, SynonymProperty
                        ):
                            attr = getattr(source, attr.original_property.name)
                        if isinstance(attr, InstrumentedAttribute) and isinstance(
                            attr.property, RelationshipProperty
                        ):
                            if isinstance(attr.property.argument, Mapper):
                                attr = (
                                    attr.property.argument.class_
                                )  # Unlikely to be used. pragma: no cover
                            else:
                                attr = attr.property.argument
                            if attr not in joined_models:
                                # SQL JOIN the other model on the basis of
                                # the relationship that led us to this join
                                query = query.join(attr, relattr)
                                # But ensure we don't JOIN twice
                                joined_models.add(attr)
                        source = attr
                    query = query.filter(source == value)
                else:
                    query = query.filter(getattr(self.model, name) == value)
            obj = query.one_or_404()
            return obj





          

      

      

    

  

    
      
          
            
  Source code for coaster.views.decorators

"""
View decorators
---------------

Decorators for view handlers.

All items in this module can be imported directly from :mod:`coaster.views`.
"""

from functools import wraps

from flask import (
    Response,
    abort,
    current_app,
    g,
    jsonify,
    make_response,
    redirect,
    render_template,
    request,
    url_for,
)
from werkzeug.datastructures import Headers
from werkzeug.exceptions import BadRequest
from werkzeug.wrappers import Response as WerkzeugResponse

from ..auth import add_auth_attribute, current_auth
from ..utils import is_collection
from .misc import jsonp

__all__ = [
    'RequestTypeError',
    'RequestValueError',
    'requestargs',
    'requestform',
    'requestquery',
    'load_model',
    'load_models',
    'render_with',
    'cors',
    'requires_permission',
]


[docs]class RequestTypeError(BadRequest, TypeError):
    """
    Exception that combines TypeError with BadRequest. Used by :func:`requestargs`.
    """



[docs]class RequestValueError(BadRequest, ValueError):
    """
    Exception that combines ValueError with BadRequest. Used by :func:`requestargs`.
    """



[docs]def requestargs(*args, **config):
    """
    Decorator that loads parameters from request.values if not specified in the
    function's keyword arguments. Usage::

        @requestargs('param1', ('param2', int), 'param3[]', ...)
        def function(param1, param2=0, param3=None):
            ...

    requestargs takes a list of parameters to pass to the wrapped function, with
    an optional filter (useful to convert incoming string request data into integers
    and other common types). If a required parameter is missing and your function does
    not specify a default value, Python will raise TypeError. requestargs recasts this
    as :exc:`RequestTypeError`, which returns HTTP 400 Bad Request.

    If the parameter name ends in ``[]``, requestargs will attempt to read a list from
    the incoming data. Filters are applied to each member of the list, not to the whole
    list.

    If the filter raises a ValueError, this is recast as a :exc:`RequestValueError`,
    which also returns HTTP 400 Bad Request.

    Tests::

        >>> from flask import Flask
        >>> app = Flask(__name__)
        >>>
        >>> @requestargs('p1', ('p2', int), ('p3[]', int))
        ... def f(p1, p2=None, p3=None):
        ...     return p1, p2, p3
        ...
        >>> f(p1=1)
        (1, None, None)
        >>> f(p1=1, p2=2)
        (1, 2, None)
        >>> f(p1='a', p2='b')
        ('a', 'b', None)
        >>> with app.test_request_context('/?p2=2'):
        ...     f(p1='1')
        ...
        ('1', 2, None)
        >>> with app.test_request_context('/?p3=1&p3=2'):
        ...     f(p1='1', p2='2')
        ...
        ('1', '2', [1, 2])
        >>> with app.test_request_context('/?p2=100&p3=1&p3=2'):
        ...     f(p1='1', p2=200)
        ...
        ('1', 200, [1, 2])
    """
    if config and list(config.keys()) != ['source']:
        raise TypeError("Unrecognised parameters: %s" % repr(config.keys()))

    def inner(f):
        namefilt = [
            (name[:-2], filt, True) if name.endswith('[]') else (name, filt, False)
            for name, filt in [
                (a[0], a[1]) if isinstance(a, (list, tuple)) else (a, None)
                for a in args
            ]
        ]

        if config and config.get('source') == 'form':

            def datasource():
                return request.form if request else {}

        elif config and config.get('source') == 'query':

            def datasource():
                return request.args if request else {}

        else:

            def datasource():
                return request.values if request else {}

        @wraps(f)
        def decorated_function(*args, **kw):
            values = datasource()
            for name, filt, is_list in namefilt:
                # Process name if
                # (a) it's not in the function's parameters, and
                # (b) is in the form/query
                if name not in kw and name in values:
                    try:
                        if is_list:
                            kw[name] = values.getlist(name, type=filt)
                        else:
                            kw[name] = values.get(name, type=filt)
                    except ValueError as e:
                        raise RequestValueError(e)
            try:
                return f(*args, **kw)
            except TypeError as e:
                raise RequestTypeError(e)

        return decorated_function

    return inner



[docs]def requestform(*args):
    """
    Like :func:`requestargs`, but loads from request.form (the form submission).
    """
    return requestargs(*args, **{'source': 'form'})



[docs]def requestquery(*args):
    """
    Like :func:`requestargs`, but loads from request.args (the query string).
    """
    return requestargs(*args, **{'source': 'query'})



[docs]def load_model(
    model,
    attributes=None,
    parameter=None,
    kwargs=False,
    permission=None,
    addlperms=None,
    urlcheck=(),
):
    """
    Decorator to load a model given a query parameter.

    Typical usage::

        @app.route('/<profile>')
        @load_model(Profile, {'name': 'profile'}, 'profileob')
        def profile_view(profileob):
            # 'profileob' is now a Profile model instance.
            # The load_model decorator replaced this:
            # profileob = Profile.query.filter_by(name=profile).first_or_404()
            return "Hello, %s" % profileob.name

    Using the same name for request and parameter makes code easier to understand::

        @app.route('/<profile>')
        @load_model(Profile, {'name': 'profile'}, 'profile')
        def profile_view(profile):
            return "Hello, %s" % profile.name

    ``load_model`` aborts with a 404 if no instance is found.

    :param model: The SQLAlchemy model to query. Must contain a ``query`` object
        (which is the default with Flask-SQLAlchemy)

    :param attributes: A dict of attributes (from the URL request) that will be
        used to query for the object. For each key:value pair, the key is the name of
        the column on the model and the value is the name of the request parameter that
        contains the data

    :param parameter: The name of the parameter to the decorated function via which
        the result is passed. Usually the same as the attribute. If the parameter name
        is prefixed with 'g.', the parameter is also made available as g.<parameter>

    :param kwargs: If True, the original request parameters are passed to the decorated
        function as a ``kwargs`` parameter

    :param permission: If present, ``load_model`` calls the
        :meth:`~coaster.sqlalchemy.PermissionMixin.permissions` method of the
        retrieved object with ``current_auth.actor`` as a parameter. If
        ``permission`` is not present in the result, ``load_model`` aborts with
        a 403. The permission may be a string or a list of strings, in which
        case access is allowed if any of the listed permissions are available

    :param addlperms: Iterable or callable that returns an iterable containing
        additional permissions available to the user, apart from those granted by the
        models. In an app that uses Lastuser for authentication, passing
        ``lastuser.permissions`` will pass through permissions granted via Lastuser

    :param list urlcheck: If an attribute in this list has been used to load an object,
        but the value of the attribute in the loaded object does not match the request
        argument, issue a redirect to the corrected URL. This is useful for attributes
        like ``url_id_name`` and ``url_name_uuid_b58`` where the ``name`` component may
        change
    """
    return load_models(
        (model, attributes, parameter),
        kwargs=kwargs,
        permission=permission,
        addlperms=addlperms,
        urlcheck=urlcheck,
    )



[docs]def load_models(*chain, **kwargs):
    """
    Decorator to load a chain of models from the given parameters. This works just like
    :func:`load_model` and accepts the same parameters, with some small differences.

    :param chain: The chain is a list of tuples of (``model``, ``attributes``,
        ``parameter``). Lists and tuples can be used interchangeably. All retrieved
        instances are passed as parameters to the decorated function

    :param permission: Same as in :func:`load_model`, except
        :meth:`~coaster.sqlalchemy.PermissionMixin.permissions` is called on every
        instance in the chain and the retrieved permissions are passed as the second
        parameter to the next instance in the chain. This allows later instances to
        revoke permissions granted by earlier instances. As an example, if a URL
        represents a hierarchy such as ``/<page>/<comment>``, the ``page`` can assign
        ``edit`` and ``delete`` permissions, while the ``comment`` can revoke ``edit``
        and retain ``delete`` if the current user owns the page but not the comment

    In the following example, load_models loads a Folder with a name matching the name
    in the URL, then loads a Page with a matching name and with the just-loaded Folder
    as parent. If the Page provides a 'view' permission to the current user, the
    decorated function is called::

        @app.route('/<folder_name>/<page_name>')
        @load_models(
            (Folder, {'name': 'folder_name'}, 'folder'),
            (Page, {'name': 'page_name', 'parent': 'folder'}, 'page'),
            permission='view')
        def show_page(folder, page):
            return render_template('page.html', folder=folder, page=page)
    """

    def inner(f):
        @wraps(f)
        def decorated_function(*args, **kw):
            permissions = None
            permission_required = kwargs.get('permission')
            url_check_attributes = kwargs.get('urlcheck', [])
            if isinstance(permission_required, str):
                permission_required = {permission_required}
            elif permission_required is not None:
                permission_required = set(permission_required)
            result = {}
            for models, attributes, parameter in chain:
                if not isinstance(models, (list, tuple)):
                    models = (models,)
                item = None
                for model in models:
                    query = model.query
                    url_check = False
                    url_check_paramvalues = {}
                    for k, v in attributes.items():
                        if callable(v):
                            query = query.filter_by(**{k: v(result, kw)})
                        else:
                            if '.' in v:
                                first, attrs = v.split('.', 1)
                                val = result.get(first)
                                for attr in attrs.split('.'):
                                    val = getattr(val, attr)
                            else:
                                val = result.get(v, kw.get(v))
                            query = query.filter_by(**{k: val})
                        if k in url_check_attributes:
                            url_check = True
                            url_check_paramvalues[k] = (v, val)
                    item = query.first()
                    if item is not None:
                        # We found it, so don't look in additional models
                        break
                if item is None:
                    abort(404)

                if hasattr(item, 'redirect_view_args'):
                    # This item is a redirect object. Redirect to destination
                    view_args = dict(request.view_args)
                    view_args.update(item.redirect_view_args())
                    location = url_for(request.endpoint, **view_args)
                    if request.query_string:
                        location = location + '?' + request.query_string.decode()
                    return redirect(location, code=307)

                if permission_required:
                    permissions = item.permissions(
                        current_auth.actor, inherited=permissions
                    )
                    addlperms = kwargs.get('addlperms') or []
                    if callable(addlperms):
                        addlperms = addlperms() or []
                    permissions.update(addlperms)
                if g:  # XXX: Deprecated
                    g.permissions = permissions
                if request:
                    add_auth_attribute('permissions', permissions)
                if (
                    url_check and request.method == 'GET'
                ):  # Only do urlcheck redirects on GET requests
                    url_redirect = False
                    view_args = None
                    for k, v in url_check_paramvalues.items():
                        uparam, uvalue = v
                        if getattr(item, k) != uvalue:
                            url_redirect = True
                            if view_args is None:
                                view_args = dict(request.view_args)
                            view_args[uparam] = getattr(item, k)
                    if url_redirect:
                        location = url_for(request.endpoint, **view_args)
                        if request.query_string:
                            location = location + '?' + request.query_string.decode()
                        return redirect(location, code=302)
                if parameter.startswith('g.'):
                    parameter = parameter[2:]
                    setattr(g, parameter, item)
                result[parameter] = item
            if permission_required and not permission_required & permissions:
                abort(403)
            if kwargs.get('kwargs'):
                return f(*args, kwargs=kw, **result)
            else:
                return f(*args, **result)

        return decorated_function

    return inner



def _best_mimetype_match(available_list, accept_mimetypes, default=None):
    for use_mimetype, quality in accept_mimetypes:
        for mimetype in available_list:
            if use_mimetype.lower() == mimetype.lower():
                return use_mimetype.lower()
    return default


def dict_jsonify(param):
    """
    Convert the parameter into a dictionary before calling jsonify, if it's not already
    one
    """
    if not isinstance(param, dict):
        param = dict(param)
    return jsonify(param)


def dict_jsonp(param):
    """
    Convert the parameter into a dictionary before calling jsonp, if it's not already
    one
    """
    if not isinstance(param, dict):
        param = dict(param)
    return jsonp(param)


[docs]def render_with(template=None, json=False, jsonp=False):  # skipcq: PYL-W0621
    """
    Decorator to render the wrapped function with the given template (or dictionary
    of mimetype keys to templates, where the template is a string name of a template
    file or a callable that returns a Response). The function's return value must be
    a dictionary and is passed to the template as parameters. Callable templates get
    a single parameter with the function's return value. Usage::

        @app.route('/myview')
        @render_with('myview.html')
        def myview():
            return {'data': 'value'}

        @app.route('/myview_with_json')
        @render_with('myview.html', json=True)
        def myview_no_json():
            return {'data': 'value'}

        @app.route('/otherview')
        @render_with({
            'text/html': 'otherview.html',
            'text/xml': 'otherview.xml'})
        def otherview():
            return {'data': 'value'}

        @app.route('/404view')
        @render_with('myview.html')
        def myview():
            return {'error': '404 Not Found'}, 404

        @app.route('/headerview')
        @render_with('myview.html')
        def myview():
            return {'data': 'value'}, 200, {'X-Header': 'Header value'}

    When a mimetype is specified and the template is not a callable, the response is
    returned with the same mimetype. Callable templates must return Response objects
    to ensure the correct mimetype is set.

    If a dictionary of templates is provided and does not include a handler for ``*/*``,
    render_with will attempt to use the handler for (in order) ``text/html``,
    ``text/plain`` and the various JSON types, falling back to rendering the value into
    a unicode string.

    If the method is called outside a request context, the wrapped method's original
    return value is returned. This is meant to facilitate testing and should not be
    used to call the method from within another view handler as the presence of a
    request context will trigger template rendering.

    Rendering may also be suspended by calling the view handler with ``_render=False``.

    render_with provides JSON and JSONP handlers for the ``application/json``,
    ``text/json`` and ``text/x-json`` mimetypes if ``json`` or ``jsonp`` is True
    (default is False).

    :param template: Single template, or dictionary of MIME type to templates. If the
        template is a callable, it is called with the output of the wrapped function
    :param json: Helper to add a JSON handler (default is False)
    :param jsonp: Helper to add a JSONP handler (if True, also provides JSON, default
        is False)
    """
    if jsonp:
        templates = {
            'application/json': dict_jsonp,
            'application/javascript': dict_jsonp,
        }
    elif json:
        templates = {'application/json': dict_jsonify}
    else:
        templates = {}
    if isinstance(template, str):
        templates['text/html'] = template
    elif isinstance(template, dict):
        templates.update(template)
    elif template is None and (json or jsonp):
        pass
    else:  # pragma: no cover
        raise ValueError("Expected string or dict for template")

    default_mimetype = '*/*'
    if '*/*' not in templates:
        templates['*/*'] = str
        default_mimetype = 'text/plain'
        for mimetype in ('text/html', 'text/plain', 'application/json'):
            if mimetype in templates:
                templates['*/*'] = templates[mimetype]
                default_mimetype = (
                    mimetype  # Remember which mimetype's handler is serving for */*
                )
                break

    template_mimetypes = list(templates.keys())
    template_mimetypes.remove(
        '*/*'
    )  # */* messes up matching, so supply it only as last resort

    def inner(f):
        @wraps(f)
        def decorated_function(*args, **kwargs):
            # Check if we need to bypass rendering
            render = kwargs.pop('_render', True)

            # Get the result
            result = f(*args, **kwargs)

            # Is the result a Response object? Don't attempt rendering
            if isinstance(
                result, (Response, WerkzeugResponse, current_app.response_class)
            ):
                return result

            # Did the result include status code and headers?
            if isinstance(result, tuple):
                resultset = result
                result = resultset[0]
                if len(resultset) > 1:
                    status_code = resultset[1]
                else:
                    status_code = None
                if len(resultset) > 2:
                    headers = Headers(resultset[2])
                else:
                    headers = Headers()
            else:
                status_code = None
                headers = Headers()

            if len(templates) > 1:  # If we have more than one template handler
                if 'Vary' in headers:
                    vary_values = [item.strip() for item in headers['Vary'].split(',')]
                    if 'Accept' not in vary_values:
                        vary_values.append('Accept')
                    headers['Vary'] = ', '.join(vary_values)
                else:
                    headers['Vary'] = 'Accept'

            # Find a matching mimetype between Accept headers and available templates
            use_mimetype = None
            if render and request:
                # We do not use request.accept_mimetypes.best_match because it turns out
                # to be buggy: it returns the least match instead of the best match.
                # Previously:
                # use_mimetype = request.accept_mimetypes.best_match(template_mimetypes,
                #     '*/*')
                use_mimetype = _best_mimetype_match(
                    template_mimetypes, request.accept_mimetypes, '*/*'
                )

            # Now render the result with the template for the mimetype
            if use_mimetype is not None:
                if callable(templates[use_mimetype]):
                    rendered = templates[use_mimetype](result)
                    if isinstance(rendered, Response):
                        if status_code is not None:
                            rendered.status_code = status_code
                        if headers is not None:
                            rendered.headers.extend(headers)
                    else:
                        rendered = current_app.response_class(
                            rendered,
                            status=status_code,
                            headers=headers,
                            mimetype=default_mimetype
                            if use_mimetype == '*/*'
                            else use_mimetype,
                        )
                else:  # Not a callable mimetype. Render as a jinja2 template
                    rendered = current_app.response_class(
                        render_template(templates[use_mimetype], **result),
                        status=status_code or 200,
                        headers=headers,
                        mimetype=default_mimetype
                        if use_mimetype == '*/*'
                        else use_mimetype,
                    )
                return rendered
            else:
                return result

        return decorated_function

    return inner



[docs]def cors(
    origins,
    methods=('HEAD', 'OPTIONS', 'GET', 'POST', 'PUT', 'PATCH', 'DELETE'),
    headers=(
        'Accept',
        'Accept-Language',
        'Content-Language',
        'Content-Type',
        'X-Requested-With',
    ),
    max_age=None,
):
    """
    Adds CORS headers to the decorated view function.

    :param origins: Allowed origins (see below)
    :param methods: A list of allowed HTTP methods
    :param headers: A list of allowed HTTP headers
    :param max_age: Duration in seconds for which the CORS response may be cached

    The :obj:`origins` parameter may be one of:

    1. A callable that receives the origin as a parameter.
    2. A list of origins.
    3. ``*``, indicating that this resource is accessible by any origin.

    Example use::

        from flask import Flask, Response
        from coaster.views import cors

        app = Flask(__name__)

        @app.route('/any')
        @cors('*')
        def any_origin():
            return Response()

        @app.route('/static', methods=['GET', 'POST'])
        @cors(
            ['https://hasgeek.com'],
            methods=['GET'],
            headers=['Content-Type', 'X-Requested-With'],
            max_age=3600)
        def static_list():
            return Response()

        def check_origin(origin):
            # check if origin should be allowed
            return True

        @app.route('/callable')
        @cors(check_origin)
        def callable_function():
            return Response()
    """

    def inner(f):
        @wraps(f)
        def wrapper(*args, **kwargs):
            origin = request.headers.get('Origin')
            if request.method not in methods:
                abort(405)

            if origins == '*':
                pass
            elif is_collection(origins) and origin in origins:
                pass
            elif callable(origins) and origins(origin):
                pass
            else:
                abort(403)

            if request.method == 'OPTIONS':
                # pre-flight request
                resp = Response()
            else:
                result = f(*args, **kwargs)
                resp = (
                    make_response(result)
                    if not isinstance(
                        result, (Response, WerkzeugResponse, current_app.response_class)
                    )
                    else result
                )

            resp.headers['Access-Control-Allow-Origin'] = origin if origin else ''
            resp.headers['Access-Control-Allow-Methods'] = ', '.join(methods)
            resp.headers['Access-Control-Allow-Headers'] = ', '.join(headers)
            if max_age:
                resp.headers['Access-Control-Max-Age'] = str(max_age)
            # Add 'Origin' to the Vary header since response will vary by origin
            if 'Vary' in resp.headers:
                vary_values = [item.strip() for item in resp.headers['Vary'].split(',')]
                if 'Origin' not in vary_values:
                    vary_values.append('Origin')
                resp.headers['Vary'] = ', '.join(vary_values)
            else:
                resp.headers['Vary'] = 'Origin'

            return resp

        return wrapper

    return inner



[docs]def requires_permission(permission):
    """
    View decorator that requires a certain permission to be present in
    ``current_auth.permissions`` before the view is allowed to proceed.
    Aborts with ``403 Forbidden`` if the permission is not present.

    The decorated view will have an ``is_available`` method that can be called
    to perform the same test.

    :param permission: Permission that is required. If a collection type is
        provided, any one permission must be available
    """

    def inner(f):
        def is_available_here():
            if not current_auth.permissions:
                return False
            elif is_collection(permission):
                return bool(current_auth.permissions & permission)
            else:
                return permission in current_auth.permissions

        def is_available(context=None):
            result = is_available_here()
            if result and hasattr(f, 'is_available'):
                # We passed, but we're wrapping another test, so ask there as well
                return f.is_available(context)
            return result

        @wraps(f)
        def wrapper(*args, **kwargs):
            add_auth_attribute('login_required', True)
            if not is_available_here():
                abort(403)
            return f(*args, **kwargs)

        wrapper.requires_permission = permission
        wrapper.is_available = is_available
        return wrapper

    return inner





          

      

      

    

  

    
      
          
            
  Source code for coaster.views.misc

"""
Miscellaneous view helpers
--------------------------

Helper functions for view handlers.

All items in this module can be imported directly from :mod:`coaster.views`.
"""

from urllib.parse import urlsplit
import re

from flask import Response, current_app, json, request
from flask import session as request_session
from flask import url_for
from werkzeug.exceptions import MethodNotAllowed, NotFound
from werkzeug.routing import RequestRedirect

__all__ = ['get_current_url', 'get_next_url', 'jsonp', 'endpoint_for']

__jsoncallback_re = re.compile(r'^[a-z$_][0-9a-z$_]*$', re.I)


def _index_url():
    if request:
        return request.script_root or '/'
    else:
        return '/'


def _clean_external_url(url):
    if url.startswith(('http://', 'https://', '//')):
        # Do the domains and ports match?
        pnext = urlsplit(url)
        preq = urlsplit(request.url)
        if pnext.port != preq.port:
            return ''
        if not (
            pnext.hostname == preq.hostname
            or pnext.hostname.endswith('.' + preq.hostname)
        ):
            return ''
    return url


[docs]def get_current_url():
    """
    Return the current URL including the query string as a relative path. If the app
    uses subdomains, return an absolute path
    """
    if current_app.config.get('SERVER_NAME') and (
        # Check current hostname against server name, ignoring port numbers, if any
        # (split on ':')
        request.environ['HTTP_HOST'].split(':', 1)[0]
        != current_app.config['SERVER_NAME'].split(':', 1)[0]
    ):
        return request.url

    url = url_for(request.endpoint, **request.view_args)
    query = request.query_string
    if query:
        return url + '?' + query.decode()
    else:
        return url



__marker = object()


[docs]def get_next_url(referrer=False, external=False, session=False, default=__marker):
    """
    Get the next URL to redirect to. Don't return external URLs unless
    explicitly asked for. This is to protect the site from being an unwitting
    redirector to external URLs. Subdomains are okay, however.

    This function looks for a ``next`` parameter in the request or in the session
    (depending on whether parameter ``session`` is True). If no ``next`` is present,
    it checks the referrer (if enabled), and finally returns either the provided
    default (which can be any value including ``None``) or the script root
    (typically ``/``).
    """
    if session:
        next_url = request_session.pop('next', None) or request.args.get('next', '')
    else:
        next_url = request.args.get('next', '')
    if next_url and not external:
        next_url = _clean_external_url(next_url)
    if next_url:
        return next_url

    if default is __marker:
        usedefault = False
    else:
        usedefault = True

    if referrer and request.referrer:
        if external:
            return request.referrer
        else:
            return _clean_external_url(request.referrer) or (
                default if usedefault else _index_url()
            )
    else:
        return default if usedefault else _index_url()



[docs]def jsonp(*args, **kw):
    """
    Returns a JSON response with a callback wrapper, if asked for.
    Consider using CORS instead, as JSONP makes the client app insecure.
    See the :func:`~coaster.views.decorators.cors` decorator.
    """
    data = json.dumps(dict(*args, **kw), indent=2)
    callback = request.args.get('callback', request.args.get('jsonp'))
    if callback and __jsoncallback_re.search(callback) is not None:
        data = callback + '(' + data + ');'
        mimetype = 'application/javascript'
    else:
        mimetype = 'application/json'
    return Response(data, mimetype=mimetype)



[docs]def endpoint_for(url, method=None, return_rule=False, follow_redirects=True):
    """
    Given an absolute URL, retrieve the matching endpoint name (or rule) and
    view arguments. Requires a current request context to determine runtime
    environment.

    :param str method: HTTP method to use (defaults to GET)
    :param bool return_rule: Return the URL rule instead of the endpoint name
    :param bool follow_redirects: Follow redirects to final endpoint
    :return: Tuple of endpoint name or URL rule or `None`, view arguments
    """
    parsed_url = urlsplit(url)
    if not parsed_url.netloc:
        # We require an absolute URL
        return None, {}

    # Take the current runtime environment...
    environ = dict(request.environ)
    # ...but replace the HTTP host with the URL's host...
    environ['HTTP_HOST'] = parsed_url.netloc
    # ...and the path with the URL's path (after discounting the app path, if not
    # hosted at root).
    environ['PATH_INFO'] = parsed_url.path[len(environ.get('SCRIPT_NAME', '')) :]
    # Create a new request with this environment...
    url_request = current_app.request_class(environ)
    # ...and a URL adapter with the new request.
    url_adapter = current_app.create_url_adapter(url_request)

    # Run three hostname tests, one of which must pass:

    # 1. Does the URL map have host matching enabled? If so, the URL adapter will
    # validate the hostname.
    if current_app.url_map.host_matching:
        pass

    # 2. If not, does the domain match? url_adapter.server_name will prefer
    # app.config['SERVER_NAME'], but if that is not specified, it will take it from the
    # environment.
    elif parsed_url.netloc == url_adapter.server_name:
        pass

    # 3. If subdomain matching is enabled, does the subdomain match?
    elif current_app.subdomain_matching and parsed_url.netloc.endswith(
        '.' + url_adapter.server_name
    ):
        pass

    # If no test passed, we don't have a matching endpoint.
    else:
        return None, {}

    # Now retrieve the endpoint or rule, watching for redirects or resolution failures
    try:
        return url_adapter.match(parsed_url.path, method, return_rule=return_rule)
    except RequestRedirect as r:
        # A redirect typically implies `/folder` -> `/folder/`
        # This will not be a redirect response from a view, since the view isn't being
        # called
        if follow_redirects:
            return endpoint_for(
                r.new_url,
                method=method,
                return_rule=return_rule,
                follow_redirects=follow_redirects,
            )
    except (NotFound, MethodNotAllowed):
        pass
    # If we got here, no endpoint was found.
    return None, {}





          

      

      

    

  

    
      
          
            
  Source code for flask.app

import functools
import inspect
import logging
import os
import sys
import typing as t
import weakref
from datetime import timedelta
from itertools import chain
from threading import Lock
from types import TracebackType

from werkzeug.datastructures import Headers
from werkzeug.datastructures import ImmutableDict
from werkzeug.exceptions import BadRequest
from werkzeug.exceptions import BadRequestKeyError
from werkzeug.exceptions import HTTPException
from werkzeug.exceptions import InternalServerError
from werkzeug.local import ContextVar
from werkzeug.routing import BuildError
from werkzeug.routing import Map
from werkzeug.routing import MapAdapter
from werkzeug.routing import RequestRedirect
from werkzeug.routing import RoutingException
from werkzeug.routing import Rule
from werkzeug.wrappers import Response as BaseResponse

from . import cli
from . import json
from .config import Config
from .config import ConfigAttribute
from .ctx import _AppCtxGlobals
from .ctx import AppContext
from .ctx import RequestContext
from .globals import _request_ctx_stack
from .globals import g
from .globals import request
from .globals import session
from .helpers import _split_blueprint_path
from .helpers import get_debug_flag
from .helpers import get_env
from .helpers import get_flashed_messages
from .helpers import get_load_dotenv
from .helpers import locked_cached_property
from .helpers import url_for
from .json import jsonify
from .logging import create_logger
from .scaffold import _endpoint_from_view_func
from .scaffold import _sentinel
from .scaffold import find_package
from .scaffold import Scaffold
from .scaffold import setupmethod
from .sessions import SecureCookieSessionInterface
from .signals import appcontext_tearing_down
from .signals import got_request_exception
from .signals import request_finished
from .signals import request_started
from .signals import request_tearing_down
from .templating import DispatchingJinjaLoader
from .templating import Environment
from .typing import AfterRequestCallable
from .typing import BeforeRequestCallable
from .typing import ErrorHandlerCallable
from .typing import ResponseReturnValue
from .typing import TeardownCallable
from .typing import TemplateContextProcessorCallable
from .typing import TemplateFilterCallable
from .typing import TemplateGlobalCallable
from .typing import TemplateTestCallable
from .typing import URLDefaultCallable
from .typing import URLValuePreprocessorCallable
from .wrappers import Request
from .wrappers import Response

if t.TYPE_CHECKING:
    import typing_extensions as te
    from .blueprints import Blueprint
    from .testing import FlaskClient
    from .testing import FlaskCliRunner

if sys.version_info >= (3, 8):
    iscoroutinefunction = inspect.iscoroutinefunction
else:

    def iscoroutinefunction(func: t.Any) -> bool:
        while inspect.ismethod(func):
            func = func.__func__

        while isinstance(func, functools.partial):
            func = func.func

        return inspect.iscoroutinefunction(func)


def _make_timedelta(value: t.Optional[timedelta]) -> t.Optional[timedelta]:
    if value is None or isinstance(value, timedelta):
        return value

    return timedelta(seconds=value)


[docs]class Flask(Scaffold):
    """The flask object implements a WSGI application and acts as the central
    object.  It is passed the name of the module or package of the
    application.  Once it is created it will act as a central registry for
    the view functions, the URL rules, template configuration and much more.

    The name of the package is used to resolve resources from inside the
    package or the folder the module is contained in depending on if the
    package parameter resolves to an actual python package (a folder with
    an :file:`__init__.py` file inside) or a standard module (just a ``.py`` file).

    For more information about resource loading, see :func:`open_resource`.

    Usually you create a :class:`Flask` instance in your main module or
    in the :file:`__init__.py` file of your package like this::

        from flask import Flask
        app = Flask(__name__)

    .. admonition:: About the First Parameter

        The idea of the first parameter is to give Flask an idea of what
        belongs to your application.  This name is used to find resources
        on the filesystem, can be used by extensions to improve debugging
        information and a lot more.

        So it's important what you provide there.  If you are using a single
        module, `__name__` is always the correct value.  If you however are
        using a package, it's usually recommended to hardcode the name of
        your package there.

        For example if your application is defined in :file:`yourapplication/app.py`
        you should create it with one of the two versions below::

            app = Flask('yourapplication')
            app = Flask(__name__.split('.')[0])

        Why is that?  The application will work even with `__name__`, thanks
        to how resources are looked up.  However it will make debugging more
        painful.  Certain extensions can make assumptions based on the
        import name of your application.  For example the Flask-SQLAlchemy
        extension will look for the code in your application that triggered
        an SQL query in debug mode.  If the import name is not properly set
        up, that debugging information is lost.  (For example it would only
        pick up SQL queries in `yourapplication.app` and not
        `yourapplication.views.frontend`)

    .. versionadded:: 0.7
       The `static_url_path`, `static_folder`, and `template_folder`
       parameters were added.

    .. versionadded:: 0.8
       The `instance_path` and `instance_relative_config` parameters were
       added.

    .. versionadded:: 0.11
       The `root_path` parameter was added.

    .. versionadded:: 1.0
       The ``host_matching`` and ``static_host`` parameters were added.

    .. versionadded:: 1.0
       The ``subdomain_matching`` parameter was added. Subdomain
       matching needs to be enabled manually now. Setting
       :data:`SERVER_NAME` does not implicitly enable it.

    :param import_name: the name of the application package
    :param static_url_path: can be used to specify a different path for the
                            static files on the web.  Defaults to the name
                            of the `static_folder` folder.
    :param static_folder: The folder with static files that is served at
        ``static_url_path``. Relative to the application ``root_path``
        or an absolute path. Defaults to ``'static'``.
    :param static_host: the host to use when adding the static route.
        Defaults to None. Required when using ``host_matching=True``
        with a ``static_folder`` configured.
    :param host_matching: set ``url_map.host_matching`` attribute.
        Defaults to False.
    :param subdomain_matching: consider the subdomain relative to
        :data:`SERVER_NAME` when matching routes. Defaults to False.
    :param template_folder: the folder that contains the templates that should
                            be used by the application.  Defaults to
                            ``'templates'`` folder in the root path of the
                            application.
    :param instance_path: An alternative instance path for the application.
                          By default the folder ``'instance'`` next to the
                          package or module is assumed to be the instance
                          path.
    :param instance_relative_config: if set to ``True`` relative filenames
                                     for loading the config are assumed to
                                     be relative to the instance path instead
                                     of the application root.
    :param root_path: The path to the root of the application files.
        This should only be set manually when it can't be detected
        automatically, such as for namespace packages.
    """

    #: The class that is used for request objects.  See :class:`~flask.Request`
    #: for more information.
    request_class = Request

    #: The class that is used for response objects.  See
    #: :class:`~flask.Response` for more information.
    response_class = Response

    #: The class that is used for the Jinja environment.
    #:
    #: .. versionadded:: 0.11
    jinja_environment = Environment

    #: The class that is used for the :data:`~flask.g` instance.
    #:
    #: Example use cases for a custom class:
    #:
    #: 1. Store arbitrary attributes on flask.g.
    #: 2. Add a property for lazy per-request database connectors.
    #: 3. Return None instead of AttributeError on unexpected attributes.
    #: 4. Raise exception if an unexpected attr is set, a "controlled" flask.g.
    #:
    #: In Flask 0.9 this property was called `request_globals_class` but it
    #: was changed in 0.10 to :attr:`app_ctx_globals_class` because the
    #: flask.g object is now application context scoped.
    #:
    #: .. versionadded:: 0.10
    app_ctx_globals_class = _AppCtxGlobals

    #: The class that is used for the ``config`` attribute of this app.
    #: Defaults to :class:`~flask.Config`.
    #:
    #: Example use cases for a custom class:
    #:
    #: 1. Default values for certain config options.
    #: 2. Access to config values through attributes in addition to keys.
    #:
    #: .. versionadded:: 0.11
    config_class = Config

    #: The testing flag.  Set this to ``True`` to enable the test mode of
    #: Flask extensions (and in the future probably also Flask itself).
    #: For example this might activate test helpers that have an
    #: additional runtime cost which should not be enabled by default.
    #:
    #: If this is enabled and PROPAGATE_EXCEPTIONS is not changed from the
    #: default it's implicitly enabled.
    #:
    #: This attribute can also be configured from the config with the
    #: ``TESTING`` configuration key.  Defaults to ``False``.
    testing = ConfigAttribute("TESTING")

    #: If a secret key is set, cryptographic components can use this to
    #: sign cookies and other things. Set this to a complex random value
    #: when you want to use the secure cookie for instance.
    #:
    #: This attribute can also be configured from the config with the
    #: :data:`SECRET_KEY` configuration key. Defaults to ``None``.
    secret_key = ConfigAttribute("SECRET_KEY")

    #: The secure cookie uses this for the name of the session cookie.
    #:
    #: This attribute can also be configured from the config with the
    #: ``SESSION_COOKIE_NAME`` configuration key.  Defaults to ``'session'``
    session_cookie_name = ConfigAttribute("SESSION_COOKIE_NAME")

    #: A :class:`~datetime.timedelta` which is used to set the expiration
    #: date of a permanent session.  The default is 31 days which makes a
    #: permanent session survive for roughly one month.
    #:
    #: This attribute can also be configured from the config with the
    #: ``PERMANENT_SESSION_LIFETIME`` configuration key.  Defaults to
    #: ``timedelta(days=31)``
    permanent_session_lifetime = ConfigAttribute(
        "PERMANENT_SESSION_LIFETIME", get_converter=_make_timedelta
    )

    #: A :class:`~datetime.timedelta` or number of seconds which is used
    #: as the default ``max_age`` for :func:`send_file`. The default is
    #: ``None``, which tells the browser to use conditional requests
    #: instead of a timed cache.
    #:
    #: Configured with the :data:`SEND_FILE_MAX_AGE_DEFAULT`
    #: configuration key.
    #:
    #: .. versionchanged:: 2.0
    #:     Defaults to ``None`` instead of 12 hours.
    send_file_max_age_default = ConfigAttribute(
        "SEND_FILE_MAX_AGE_DEFAULT", get_converter=_make_timedelta
    )

    #: Enable this if you want to use the X-Sendfile feature.  Keep in
    #: mind that the server has to support this.  This only affects files
    #: sent with the :func:`send_file` method.
    #:
    #: .. versionadded:: 0.2
    #:
    #: This attribute can also be configured from the config with the
    #: ``USE_X_SENDFILE`` configuration key.  Defaults to ``False``.
    use_x_sendfile = ConfigAttribute("USE_X_SENDFILE")

    #: The JSON encoder class to use.  Defaults to :class:`~flask.json.JSONEncoder`.
    #:
    #: .. versionadded:: 0.10
    json_encoder = json.JSONEncoder

    #: The JSON decoder class to use.  Defaults to :class:`~flask.json.JSONDecoder`.
    #:
    #: .. versionadded:: 0.10
    json_decoder = json.JSONDecoder

    #: Options that are passed to the Jinja environment in
    #: :meth:`create_jinja_environment`. Changing these options after
    #: the environment is created (accessing :attr:`jinja_env`) will
    #: have no effect.
    #:
    #: .. versionchanged:: 1.1.0
    #:     This is a ``dict`` instead of an ``ImmutableDict`` to allow
    #:     easier configuration.
    #:
    jinja_options: dict = {}

    #: Default configuration parameters.
    default_config = ImmutableDict(
        {
            "ENV": None,
            "DEBUG": None,
            "TESTING": False,
            "PROPAGATE_EXCEPTIONS": None,
            "PRESERVE_CONTEXT_ON_EXCEPTION": None,
            "SECRET_KEY": None,
            "PERMANENT_SESSION_LIFETIME": timedelta(days=31),
            "USE_X_SENDFILE": False,
            "SERVER_NAME": None,
            "APPLICATION_ROOT": "/",
            "SESSION_COOKIE_NAME": "session",
            "SESSION_COOKIE_DOMAIN": None,
            "SESSION_COOKIE_PATH": None,
            "SESSION_COOKIE_HTTPONLY": True,
            "SESSION_COOKIE_SECURE": False,
            "SESSION_COOKIE_SAMESITE": None,
            "SESSION_REFRESH_EACH_REQUEST": True,
            "MAX_CONTENT_LENGTH": None,
            "SEND_FILE_MAX_AGE_DEFAULT": None,
            "TRAP_BAD_REQUEST_ERRORS": None,
            "TRAP_HTTP_EXCEPTIONS": False,
            "EXPLAIN_TEMPLATE_LOADING": False,
            "PREFERRED_URL_SCHEME": "http",
            "JSON_AS_ASCII": True,
            "JSON_SORT_KEYS": True,
            "JSONIFY_PRETTYPRINT_REGULAR": False,
            "JSONIFY_MIMETYPE": "application/json",
            "TEMPLATES_AUTO_RELOAD": None,
            "MAX_COOKIE_SIZE": 4093,
        }
    )

    #: The rule object to use for URL rules created.  This is used by
    #: :meth:`add_url_rule`.  Defaults to :class:`werkzeug.routing.Rule`.
    #:
    #: .. versionadded:: 0.7
    url_rule_class = Rule

    #: The map object to use for storing the URL rules and routing
    #: configuration parameters. Defaults to :class:`werkzeug.routing.Map`.
    #:
    #: .. versionadded:: 1.1.0
    url_map_class = Map

    #: the test client that is used with when `test_client` is used.
    #:
    #: .. versionadded:: 0.7
    test_client_class: t.Optional[t.Type["FlaskClient"]] = None

    #: The :class:`~click.testing.CliRunner` subclass, by default
    #: :class:`~flask.testing.FlaskCliRunner` that is used by
    #: :meth:`test_cli_runner`. Its ``__init__`` method should take a
    #: Flask app object as the first argument.
    #:
    #: .. versionadded:: 1.0
    test_cli_runner_class: t.Optional[t.Type["FlaskCliRunner"]] = None

    #: the session interface to use.  By default an instance of
    #: :class:`~flask.sessions.SecureCookieSessionInterface` is used here.
    #:
    #: .. versionadded:: 0.8
    session_interface = SecureCookieSessionInterface()

    def __init__(
        self,
        import_name: str,
        static_url_path: t.Optional[str] = None,
        static_folder: t.Optional[str] = "static",
        static_host: t.Optional[str] = None,
        host_matching: bool = False,
        subdomain_matching: bool = False,
        template_folder: t.Optional[str] = "templates",
        instance_path: t.Optional[str] = None,
        instance_relative_config: bool = False,
        root_path: t.Optional[str] = None,
    ):
        super().__init__(
            import_name=import_name,
            static_folder=static_folder,
            static_url_path=static_url_path,
            template_folder=template_folder,
            root_path=root_path,
        )

        if instance_path is None:
            instance_path = self.auto_find_instance_path()
        elif not os.path.isabs(instance_path):
            raise ValueError(
                "If an instance path is provided it must be absolute."
                " A relative path was given instead."
            )

        #: Holds the path to the instance folder.
        #:
        #: .. versionadded:: 0.8
        self.instance_path = instance_path

        #: The configuration dictionary as :class:`Config`.  This behaves
        #: exactly like a regular dictionary but supports additional methods
        #: to load a config from files.
        self.config = self.make_config(instance_relative_config)

        #: A list of functions that are called when :meth:`url_for` raises a
        #: :exc:`~werkzeug.routing.BuildError`.  Each function registered here
        #: is called with `error`, `endpoint` and `values`.  If a function
        #: returns ``None`` or raises a :exc:`BuildError` the next function is
        #: tried.
        #:
        #: .. versionadded:: 0.9
        self.url_build_error_handlers: t.List[
            t.Callable[[Exception, str, dict], str]
        ] = []

        #: A list of functions that will be called at the beginning of the
        #: first request to this instance. To register a function, use the
        #: :meth:`before_first_request` decorator.
        #:
        #: .. versionadded:: 0.8
        self.before_first_request_funcs: t.List[BeforeRequestCallable] = []

        #: A list of functions that are called when the application context
        #: is destroyed.  Since the application context is also torn down
        #: if the request ends this is the place to store code that disconnects
        #: from databases.
        #:
        #: .. versionadded:: 0.9
        self.teardown_appcontext_funcs: t.List[TeardownCallable] = []

        #: A list of shell context processor functions that should be run
        #: when a shell context is created.
        #:
        #: .. versionadded:: 0.11
        self.shell_context_processors: t.List[t.Callable[[], t.Dict[str, t.Any]]] = []

        #: Maps registered blueprint names to blueprint objects. The
        #: dict retains the order the blueprints were registered in.
        #: Blueprints can be registered multiple times, this dict does
        #: not track how often they were attached.
        #:
        #: .. versionadded:: 0.7
        self.blueprints: t.Dict[str, "Blueprint"] = {}

        #: a place where extensions can store application specific state.  For
        #: example this is where an extension could store database engines and
        #: similar things.
        #:
        #: The key must match the name of the extension module. For example in
        #: case of a "Flask-Foo" extension in `flask_foo`, the key would be
        #: ``'foo'``.
        #:
        #: .. versionadded:: 0.7
        self.extensions: dict = {}

        #: The :class:`~werkzeug.routing.Map` for this instance.  You can use
        #: this to change the routing converters after the class was created
        #: but before any routes are connected.  Example::
        #:
        #:    from werkzeug.routing import BaseConverter
        #:
        #:    class ListConverter(BaseConverter):
        #:        def to_python(self, value):
        #:            return value.split(',')
        #:        def to_url(self, values):
        #:            return ','.join(super(ListConverter, self).to_url(value)
        #:                            for value in values)
        #:
        #:    app = Flask(__name__)
        #:    app.url_map.converters['list'] = ListConverter
        self.url_map = self.url_map_class()

        self.url_map.host_matching = host_matching
        self.subdomain_matching = subdomain_matching

        # tracks internally if the application already handled at least one
        # request.
        self._got_first_request = False
        self._before_request_lock = Lock()

        # Add a static route using the provided static_url_path, static_host,
        # and static_folder if there is a configured static_folder.
        # Note we do this without checking if static_folder exists.
        # For one, it might be created while the server is running (e.g. during
        # development). Also, Google App Engine stores static files somewhere
        if self.has_static_folder:
            assert (
                bool(static_host) == host_matching
            ), "Invalid static_host/host_matching combination"
            # Use a weakref to avoid creating a reference cycle between the app
            # and the view function (see #3761).
            self_ref = weakref.ref(self)
            self.add_url_rule(
                f"{self.static_url_path}/<path:filename>",
                endpoint="static",
                host=static_host,
                view_func=lambda **kw: self_ref().send_static_file(**kw),  # type: ignore # noqa: B950
            )

        # Set the name of the Click group in case someone wants to add
        # the app's commands to another CLI tool.
        self.cli.name = self.name

    def _is_setup_finished(self) -> bool:
        return self.debug and self._got_first_request

[docs]    @locked_cached_property
    def name(self) -> str:  # type: ignore
        """The name of the application.  This is usually the import name
        with the difference that it's guessed from the run file if the
        import name is main.  This name is used as a display name when
        Flask needs the name of the application.  It can be set and overridden
        to change the value.

        .. versionadded:: 0.8
        """
        if self.import_name == "__main__":
            fn = getattr(sys.modules["__main__"], "__file__", None)
            if fn is None:
                return "__main__"
            return os.path.splitext(os.path.basename(fn))[0]
        return self.import_name


    @property
    def propagate_exceptions(self) -> bool:
        """Returns the value of the ``PROPAGATE_EXCEPTIONS`` configuration
        value in case it's set, otherwise a sensible default is returned.

        .. versionadded:: 0.7
        """
        rv = self.config["PROPAGATE_EXCEPTIONS"]
        if rv is not None:
            return rv
        return self.testing or self.debug

    @property
    def preserve_context_on_exception(self) -> bool:
        """Returns the value of the ``PRESERVE_CONTEXT_ON_EXCEPTION``
        configuration value in case it's set, otherwise a sensible default
        is returned.

        .. versionadded:: 0.7
        """
        rv = self.config["PRESERVE_CONTEXT_ON_EXCEPTION"]
        if rv is not None:
            return rv
        return self.debug

[docs]    @locked_cached_property
    def logger(self) -> logging.Logger:
        """A standard Python :class:`~logging.Logger` for the app, with
        the same name as :attr:`name`.

        In debug mode, the logger's :attr:`~logging.Logger.level` will
        be set to :data:`~logging.DEBUG`.

        If there are no handlers configured, a default handler will be
        added. See :doc:`/logging` for more information.

        .. versionchanged:: 1.1.0
            The logger takes the same name as :attr:`name` rather than
            hard-coding ``"flask.app"``.

        .. versionchanged:: 1.0.0
            Behavior was simplified. The logger is always named
            ``"flask.app"``. The level is only set during configuration,
            it doesn't check ``app.debug`` each time. Only one format is
            used, not different ones depending on ``app.debug``. No
            handlers are removed, and a handler is only added if no
            handlers are already configured.

        .. versionadded:: 0.3
        """
        return create_logger(self)


[docs]    @locked_cached_property
    def jinja_env(self) -> Environment:
        """The Jinja environment used to load templates.

        The environment is created the first time this property is
        accessed. Changing :attr:`jinja_options` after that will have no
        effect.
        """
        return self.create_jinja_environment()


    @property
    def got_first_request(self) -> bool:
        """This attribute is set to ``True`` if the application started
        handling the first request.

        .. versionadded:: 0.8
        """
        return self._got_first_request

[docs]    def make_config(self, instance_relative: bool = False) -> Config:
        """Used to create the config attribute by the Flask constructor.
        The `instance_relative` parameter is passed in from the constructor
        of Flask (there named `instance_relative_config`) and indicates if
        the config should be relative to the instance path or the root path
        of the application.

        .. versionadded:: 0.8
        """
        root_path = self.root_path
        if instance_relative:
            root_path = self.instance_path
        defaults = dict(self.default_config)
        defaults["ENV"] = get_env()
        defaults["DEBUG"] = get_debug_flag()
        return self.config_class(root_path, defaults)


[docs]    def auto_find_instance_path(self) -> str:
        """Tries to locate the instance path if it was not provided to the
        constructor of the application class.  It will basically calculate
        the path to a folder named ``instance`` next to your main file or
        the package.

        .. versionadded:: 0.8
        """
        prefix, package_path = find_package(self.import_name)
        if prefix is None:
            return os.path.join(package_path, "instance")
        return os.path.join(prefix, "var", f"{self.name}-instance")


[docs]    def open_instance_resource(self, resource: str, mode: str = "rb") -> t.IO[t.AnyStr]:
        """Opens a resource from the application's instance folder
        (:attr:`instance_path`).  Otherwise works like
        :meth:`open_resource`.  Instance resources can also be opened for
        writing.

        :param resource: the name of the resource.  To access resources within
                         subfolders use forward slashes as separator.
        :param mode: resource file opening mode, default is 'rb'.
        """
        return open(os.path.join(self.instance_path, resource), mode)


    @property
    def templates_auto_reload(self) -> bool:
        """Reload templates when they are changed. Used by
        :meth:`create_jinja_environment`.

        This attribute can be configured with :data:`TEMPLATES_AUTO_RELOAD`. If
        not set, it will be enabled in debug mode.

        .. versionadded:: 1.0
            This property was added but the underlying config and behavior
            already existed.
        """
        rv = self.config["TEMPLATES_AUTO_RELOAD"]
        return rv if rv is not None else self.debug

    @templates_auto_reload.setter
    def templates_auto_reload(self, value: bool) -> None:
        self.config["TEMPLATES_AUTO_RELOAD"] = value

[docs]    def create_jinja_environment(self) -> Environment:
        """Create the Jinja environment based on :attr:`jinja_options`
        and the various Jinja-related methods of the app. Changing
        :attr:`jinja_options` after this will have no effect. Also adds
        Flask-related globals and filters to the environment.

        .. versionchanged:: 0.11
           ``Environment.auto_reload`` set in accordance with
           ``TEMPLATES_AUTO_RELOAD`` configuration option.

        .. versionadded:: 0.5
        """
        options = dict(self.jinja_options)

        if "autoescape" not in options:
            options["autoescape"] = self.select_jinja_autoescape

        if "auto_reload" not in options:
            options["auto_reload"] = self.templates_auto_reload

        rv = self.jinja_environment(self, **options)
        rv.globals.update(
            url_for=url_for,
            get_flashed_messages=get_flashed_messages,
            config=self.config,
            # request, session and g are normally added with the
            # context processor for efficiency reasons but for imported
            # templates we also want the proxies in there.
            request=request,
            session=session,
            g=g,
        )
        rv.policies["json.dumps_function"] = json.dumps
        return rv


[docs]    def create_global_jinja_loader(self) -> DispatchingJinjaLoader:
        """Creates the loader for the Jinja2 environment.  Can be used to
        override just the loader and keeping the rest unchanged.  It's
        discouraged to override this function.  Instead one should override
        the :meth:`jinja_loader` function instead.

        The global loader dispatches between the loaders of the application
        and the individual blueprints.

        .. versionadded:: 0.7
        """
        return DispatchingJinjaLoader(self)


[docs]    def select_jinja_autoescape(self, filename: str) -> bool:
        """Returns ``True`` if autoescaping should be active for the given
        template name. If no template name is given, returns `True`.

        .. versionadded:: 0.5
        """
        if filename is None:
            return True
        return filename.endswith((".html", ".htm", ".xml", ".xhtml"))


[docs]    def update_template_context(self, context: dict) -> None:
        """Update the template context with some commonly used variables.
        This injects request, session, config and g into the template
        context as well as everything template context processors want
        to inject.  Note that the as of Flask 0.6, the original values
        in the context will not be overridden if a context processor
        decides to return a value with the same key.

        :param context: the context as a dictionary that is updated in place
                        to add extra variables.
        """
        funcs: t.Iterable[
            TemplateContextProcessorCallable
        ] = self.template_context_processors[None]
        reqctx = _request_ctx_stack.top
        if reqctx is not None:
            for bp in request.blueprints:
                if bp in self.template_context_processors:
                    funcs = chain(funcs, self.template_context_processors[bp])
        orig_ctx = context.copy()
        for func in funcs:
            context.update(func())
        # make sure the original values win.  This makes it possible to
        # easier add new variables in context processors without breaking
        # existing views.
        context.update(orig_ctx)


[docs]    def make_shell_context(self) -> dict:
        """Returns the shell context for an interactive shell for this
        application.  This runs all the registered shell context
        processors.

        .. versionadded:: 0.11
        """
        rv = {"app": self, "g": g}
        for processor in self.shell_context_processors:
            rv.update(processor())
        return rv


    #: What environment the app is running in. Flask and extensions may
    #: enable behaviors based on the environment, such as enabling debug
    #: mode. This maps to the :data:`ENV` config key. This is set by the
    #: :envvar:`FLASK_ENV` environment variable and may not behave as
    #: expected if set in code.
    #:
    #: **Do not enable development when deploying in production.**
    #:
    #: Default: ``'production'``
    env = ConfigAttribute("ENV")

    @property
    def debug(self) -> bool:
        """Whether debug mode is enabled. When using ``flask run`` to start
        the development server, an interactive debugger will be shown for
        unhandled exceptions, and the server will be reloaded when code
        changes. This maps to the :data:`DEBUG` config key. This is
        enabled when :attr:`env` is ``'development'`` and is overridden
        by the ``FLASK_DEBUG`` environment variable. It may not behave as
        expected if set in code.

        **Do not enable debug mode when deploying in production.**

        Default: ``True`` if :attr:`env` is ``'development'``, or
        ``False`` otherwise.
        """
        return self.config["DEBUG"]

    @debug.setter
    def debug(self, value: bool) -> None:
        self.config["DEBUG"] = value
        self.jinja_env.auto_reload = self.templates_auto_reload

[docs]    def run(
        self,
        host: t.Optional[str] = None,
        port: t.Optional[int] = None,
        debug: t.Optional[bool] = None,
        load_dotenv: bool = True,
        **options: t.Any,
    ) -> None:
        """Runs the application on a local development server.

        Do not use ``run()`` in a production setting. It is not intended to
        meet security and performance requirements for a production server.
        Instead, see :doc:`/deploying/index` for WSGI server recommendations.

        If the :attr:`debug` flag is set the server will automatically reload
        for code changes and show a debugger in case an exception happened.

        If you want to run the application in debug mode, but disable the
        code execution on the interactive debugger, you can pass
        ``use_evalex=False`` as parameter.  This will keep the debugger's
        traceback screen active, but disable code execution.

        It is not recommended to use this function for development with
        automatic reloading as this is badly supported.  Instead you should
        be using the :command:`flask` command line script's ``run`` support.

        .. admonition:: Keep in Mind

           Flask will suppress any server error with a generic error page
           unless it is in debug mode.  As such to enable just the
           interactive debugger without the code reloading, you have to
           invoke :meth:`run` with ``debug=True`` and ``use_reloader=False``.
           Setting ``use_debugger`` to ``True`` without being in debug mode
           won't catch any exceptions because there won't be any to
           catch.

        :param host: the hostname to listen on. Set this to ``'0.0.0.0'`` to
            have the server available externally as well. Defaults to
            ``'127.0.0.1'`` or the host in the ``SERVER_NAME`` config variable
            if present.
        :param port: the port of the webserver. Defaults to ``5000`` or the
            port defined in the ``SERVER_NAME`` config variable if present.
        :param debug: if given, enable or disable debug mode. See
            :attr:`debug`.
        :param load_dotenv: Load the nearest :file:`.env` and :file:`.flaskenv`
            files to set environment variables. Will also change the working
            directory to the directory containing the first file found.
        :param options: the options to be forwarded to the underlying Werkzeug
            server. See :func:`werkzeug.serving.run_simple` for more
            information.

        .. versionchanged:: 1.0
            If installed, python-dotenv will be used to load environment
            variables from :file:`.env` and :file:`.flaskenv` files.

            If set, the :envvar:`FLASK_ENV` and :envvar:`FLASK_DEBUG`
            environment variables will override :attr:`env` and
            :attr:`debug`.

            Threaded mode is enabled by default.

        .. versionchanged:: 0.10
            The default port is now picked from the ``SERVER_NAME``
            variable.
        """
        # Change this into a no-op if the server is invoked from the
        # command line. Have a look at cli.py for more information.
        if os.environ.get("FLASK_RUN_FROM_CLI") == "true":
            from .debughelpers import explain_ignored_app_run

            explain_ignored_app_run()
            return

        if get_load_dotenv(load_dotenv):
            cli.load_dotenv()

            # if set, let env vars override previous values
            if "FLASK_ENV" in os.environ:
                self.env = get_env()
                self.debug = get_debug_flag()
            elif "FLASK_DEBUG" in os.environ:
                self.debug = get_debug_flag()

        # debug passed to method overrides all other sources
        if debug is not None:
            self.debug = bool(debug)

        server_name = self.config.get("SERVER_NAME")
        sn_host = sn_port = None

        if server_name:
            sn_host, _, sn_port = server_name.partition(":")

        if not host:
            if sn_host:
                host = sn_host
            else:
                host = "127.0.0.1"

        if port or port == 0:
            port = int(port)
        elif sn_port:
            port = int(sn_port)
        else:
            port = 5000

        options.setdefault("use_reloader", self.debug)
        options.setdefault("use_debugger", self.debug)
        options.setdefault("threaded", True)

        cli.show_server_banner(self.env, self.debug, self.name, False)

        from werkzeug.serving import run_simple

        try:
            run_simple(t.cast(str, host), port, self, **options)
        finally:
            # reset the first request information if the development server
            # reset normally.  This makes it possible to restart the server
            # without reloader and that stuff from an interactive shell.
            self._got_first_request = False


[docs]    def test_client(self, use_cookies: bool = True, **kwargs: t.Any) -> "FlaskClient":
        """Creates a test client for this application.  For information
        about unit testing head over to :doc:`/testing`.

        Note that if you are testing for assertions or exceptions in your
        application code, you must set ``app.testing = True`` in order for the
        exceptions to propagate to the test client.  Otherwise, the exception
        will be handled by the application (not visible to the test client) and
        the only indication of an AssertionError or other exception will be a
        500 status code response to the test client.  See the :attr:`testing`
        attribute.  For example::

            app.testing = True
            client = app.test_client()

        The test client can be used in a ``with`` block to defer the closing down
        of the context until the end of the ``with`` block.  This is useful if
        you want to access the context locals for testing::

            with app.test_client() as c:
                rv = c.get('/?vodka=42')
                assert request.args['vodka'] == '42'

        Additionally, you may pass optional keyword arguments that will then
        be passed to the application's :attr:`test_client_class` constructor.
        For example::

            from flask.testing import FlaskClient

            class CustomClient(FlaskClient):
                def __init__(self, *args, **kwargs):
                    self._authentication = kwargs.pop("authentication")
                    super(CustomClient,self).__init__( *args, **kwargs)

            app.test_client_class = CustomClient
            client = app.test_client(authentication='Basic ....')

        See :class:`~flask.testing.FlaskClient` for more information.

        .. versionchanged:: 0.4
           added support for ``with`` block usage for the client.

        .. versionadded:: 0.7
           The `use_cookies` parameter was added as well as the ability
           to override the client to be used by setting the
           :attr:`test_client_class` attribute.

        .. versionchanged:: 0.11
           Added `**kwargs` to support passing additional keyword arguments to
           the constructor of :attr:`test_client_class`.
        """
        cls = self.test_client_class
        if cls is None:
            from .testing import FlaskClient as cls  # type: ignore
        return cls(  # type: ignore
            self, self.response_class, use_cookies=use_cookies, **kwargs
        )


[docs]    def test_cli_runner(self, **kwargs: t.Any) -> "FlaskCliRunner":
        """Create a CLI runner for testing CLI commands.
        See :ref:`testing-cli`.

        Returns an instance of :attr:`test_cli_runner_class`, by default
        :class:`~flask.testing.FlaskCliRunner`. The Flask app object is
        passed as the first argument.

        .. versionadded:: 1.0
        """
        cls = self.test_cli_runner_class

        if cls is None:
            from .testing import FlaskCliRunner as cls  # type: ignore

        return cls(self, **kwargs)  # type: ignore


[docs]    @setupmethod
    def register_blueprint(self, blueprint: "Blueprint", **options: t.Any) -> None:
        """Register a :class:`~flask.Blueprint` on the application. Keyword
        arguments passed to this method will override the defaults set on the
        blueprint.

        Calls the blueprint's :meth:`~flask.Blueprint.register` method after
        recording the blueprint in the application's :attr:`blueprints`.

        :param blueprint: The blueprint to register.
        :param url_prefix: Blueprint routes will be prefixed with this.
        :param subdomain: Blueprint routes will match on this subdomain.
        :param url_defaults: Blueprint routes will use these default values for
            view arguments.
        :param options: Additional keyword arguments are passed to
            :class:`~flask.blueprints.BlueprintSetupState`. They can be
            accessed in :meth:`~flask.Blueprint.record` callbacks.

        .. versionchanged:: 2.0.1
            The ``name`` option can be used to change the (pre-dotted)
            name the blueprint is registered with. This allows the same
            blueprint to be registered multiple times with unique names
            for ``url_for``.

        .. versionadded:: 0.7
        """
        blueprint.register(self, options)


[docs]    def iter_blueprints(self) -> t.ValuesView["Blueprint"]:
        """Iterates over all blueprints by the order they were registered.

        .. versionadded:: 0.11
        """
        return self.blueprints.values()


[docs]    @setupmethod
    def add_url_rule(
        self,
        rule: str,
        endpoint: t.Optional[str] = None,
        view_func: t.Optional[t.Callable] = None,
        provide_automatic_options: t.Optional[bool] = None,
        **options: t.Any,
    ) -> None:
        if endpoint is None:
            endpoint = _endpoint_from_view_func(view_func)  # type: ignore
        options["endpoint"] = endpoint
        methods = options.pop("methods", None)

        # if the methods are not given and the view_func object knows its
        # methods we can use that instead.  If neither exists, we go with
        # a tuple of only ``GET`` as default.
        if methods is None:
            methods = getattr(view_func, "methods", None) or ("GET",)
        if isinstance(methods, str):
            raise TypeError(
                "Allowed methods must be a list of strings, for"
                ' example: @app.route(..., methods=["POST"])'
            )
        methods = {item.upper() for item in methods}

        # Methods that should always be added
        required_methods = set(getattr(view_func, "required_methods", ()))

        # starting with Flask 0.8 the view_func object can disable and
        # force-enable the automatic options handling.
        if provide_automatic_options is None:
            provide_automatic_options = getattr(
                view_func, "provide_automatic_options", None
            )

        if provide_automatic_options is None:
            if "OPTIONS" not in methods:
                provide_automatic_options = True
                required_methods.add("OPTIONS")
            else:
                provide_automatic_options = False

        # Add the required methods now.
        methods |= required_methods

        rule = self.url_rule_class(rule, methods=methods, **options)
        rule.provide_automatic_options = provide_automatic_options  # type: ignore

        self.url_map.add(rule)
        if view_func is not None:
            old_func = self.view_functions.get(endpoint)
            if old_func is not None and old_func != view_func:
                raise AssertionError(
                    "View function mapping is overwriting an existing"
                    f" endpoint function: {endpoint}"
                )
            self.view_functions[endpoint] = view_func


[docs]    @setupmethod
    def template_filter(
        self, name: t.Optional[str] = None
    ) -> t.Callable[[TemplateFilterCallable], TemplateFilterCallable]:
        """A decorator that is used to register custom template filter.
        You can specify a name for the filter, otherwise the function
        name will be used. Example::

          @app.template_filter()
          def reverse(s):
              return s[::-1]

        :param name: the optional name of the filter, otherwise the
                     function name will be used.
        """

        def decorator(f: TemplateFilterCallable) -> TemplateFilterCallable:
            self.add_template_filter(f, name=name)
            return f

        return decorator


[docs]    @setupmethod
    def add_template_filter(
        self, f: TemplateFilterCallable, name: t.Optional[str] = None
    ) -> None:
        """Register a custom template filter.  Works exactly like the
        :meth:`template_filter` decorator.

        :param name: the optional name of the filter, otherwise the
                     function name will be used.
        """
        self.jinja_env.filters[name or f.__name__] = f


[docs]    @setupmethod
    def template_test(
        self, name: t.Optional[str] = None
    ) -> t.Callable[[TemplateTestCallable], TemplateTestCallable]:
        """A decorator that is used to register custom template test.
        You can specify a name for the test, otherwise the function
        name will be used. Example::

          @app.template_test()
          def is_prime(n):
              if n == 2:
                  return True
              for i in range(2, int(math.ceil(math.sqrt(n))) + 1):
                  if n % i == 0:
                      return False
              return True

        .. versionadded:: 0.10

        :param name: the optional name of the test, otherwise the
                     function name will be used.
        """

        def decorator(f: TemplateTestCallable) -> TemplateTestCallable:
            self.add_template_test(f, name=name)
            return f

        return decorator


[docs]    @setupmethod
    def add_template_test(
        self, f: TemplateTestCallable, name: t.Optional[str] = None
    ) -> None:
        """Register a custom template test.  Works exactly like the
        :meth:`template_test` decorator.

        .. versionadded:: 0.10

        :param name: the optional name of the test, otherwise the
                     function name will be used.
        """
        self.jinja_env.tests[name or f.__name__] = f


[docs]    @setupmethod
    def template_global(
        self, name: t.Optional[str] = None
    ) -> t.Callable[[TemplateGlobalCallable], TemplateGlobalCallable]:
        """A decorator that is used to register a custom template global function.
        You can specify a name for the global function, otherwise the function
        name will be used. Example::

            @app.template_global()
            def double(n):
                return 2 * n

        .. versionadded:: 0.10

        :param name: the optional name of the global function, otherwise the
                     function name will be used.
        """

        def decorator(f: TemplateGlobalCallable) -> TemplateGlobalCallable:
            self.add_template_global(f, name=name)
            return f

        return decorator


[docs]    @setupmethod
    def add_template_global(
        self, f: TemplateGlobalCallable, name: t.Optional[str] = None
    ) -> None:
        """Register a custom template global function. Works exactly like the
        :meth:`template_global` decorator.

        .. versionadded:: 0.10

        :param name: the optional name of the global function, otherwise the
                     function name will be used.
        """
        self.jinja_env.globals[name or f.__name__] = f


[docs]    @setupmethod
    def before_first_request(self, f: BeforeRequestCallable) -> BeforeRequestCallable:
        """Registers a function to be run before the first request to this
        instance of the application.

        The function will be called without any arguments and its return
        value is ignored.

        .. versionadded:: 0.8
        """
        self.before_first_request_funcs.append(f)
        return f


[docs]    @setupmethod
    def teardown_appcontext(self, f: TeardownCallable) -> TeardownCallable:
        """Registers a function to be called when the application context
        ends.  These functions are typically also called when the request
        context is popped.

        Example::

            ctx = app.app_context()
            ctx.push()
            ...
            ctx.pop()

        When ``ctx.pop()`` is executed in the above example, the teardown
        functions are called just before the app context moves from the
        stack of active contexts.  This becomes relevant if you are using
        such constructs in tests.

        Since a request context typically also manages an application
        context it would also be called when you pop a request context.

        When a teardown function was called because of an unhandled exception
        it will be passed an error object. If an :meth:`errorhandler` is
        registered, it will handle the exception and the teardown will not
        receive it.

        The return values of teardown functions are ignored.

        .. versionadded:: 0.9
        """
        self.teardown_appcontext_funcs.append(f)
        return f


[docs]    @setupmethod
    def shell_context_processor(self, f: t.Callable) -> t.Callable:
        """Registers a shell context processor function.

        .. versionadded:: 0.11
        """
        self.shell_context_processors.append(f)
        return f


    def _find_error_handler(self, e: Exception) -> t.Optional[ErrorHandlerCallable]:
        """Return a registered error handler for an exception in this order:
        blueprint handler for a specific code, app handler for a specific code,
        blueprint handler for an exception class, app handler for an exception
        class, or ``None`` if a suitable handler is not found.
        """
        exc_class, code = self._get_exc_class_and_code(type(e))

        for c in [code, None]:
            for name in chain(request.blueprints, [None]):
                handler_map = self.error_handler_spec[name][c]

                if not handler_map:
                    continue

                for cls in exc_class.__mro__:
                    handler = handler_map.get(cls)

                    if handler is not None:
                        return handler
        return None

[docs]    def handle_http_exception(
        self, e: HTTPException
    ) -> t.Union[HTTPException, ResponseReturnValue]:
        """Handles an HTTP exception.  By default this will invoke the
        registered error handlers and fall back to returning the
        exception as response.

        .. versionchanged:: 1.0.3
            ``RoutingException``, used internally for actions such as
             slash redirects during routing, is not passed to error
             handlers.

        .. versionchanged:: 1.0
            Exceptions are looked up by code *and* by MRO, so
            ``HTTPExcpetion`` subclasses can be handled with a catch-all
            handler for the base ``HTTPException``.

        .. versionadded:: 0.3
        """
        # Proxy exceptions don't have error codes.  We want to always return
        # those unchanged as errors
        if e.code is None:
            return e

        # RoutingExceptions are used internally to trigger routing
        # actions, such as slash redirects raising RequestRedirect. They
        # are not raised or handled in user code.
        if isinstance(e, RoutingException):
            return e

        handler = self._find_error_handler(e)
        if handler is None:
            return e
        return self.ensure_sync(handler)(e)


[docs]    def trap_http_exception(self, e: Exception) -> bool:
        """Checks if an HTTP exception should be trapped or not.  By default
        this will return ``False`` for all exceptions except for a bad request
        key error if ``TRAP_BAD_REQUEST_ERRORS`` is set to ``True``.  It
        also returns ``True`` if ``TRAP_HTTP_EXCEPTIONS`` is set to ``True``.

        This is called for all HTTP exceptions raised by a view function.
        If it returns ``True`` for any exception the error handler for this
        exception is not called and it shows up as regular exception in the
        traceback.  This is helpful for debugging implicitly raised HTTP
        exceptions.

        .. versionchanged:: 1.0
            Bad request errors are not trapped by default in debug mode.

        .. versionadded:: 0.8
        """
        if self.config["TRAP_HTTP_EXCEPTIONS"]:
            return True

        trap_bad_request = self.config["TRAP_BAD_REQUEST_ERRORS"]

        # if unset, trap key errors in debug mode
        if (
            trap_bad_request is None
            and self.debug
            and isinstance(e, BadRequestKeyError)
        ):
            return True

        if trap_bad_request:
            return isinstance(e, BadRequest)

        return False


[docs]    def handle_user_exception(
        self, e: Exception
    ) -> t.Union[HTTPException, ResponseReturnValue]:
        """This method is called whenever an exception occurs that
        should be handled. A special case is :class:`~werkzeug
        .exceptions.HTTPException` which is forwarded to the
        :meth:`handle_http_exception` method. This function will either
        return a response value or reraise the exception with the same
        traceback.

        .. versionchanged:: 1.0
            Key errors raised from request data like ``form`` show the
            bad key in debug mode rather than a generic bad request
            message.

        .. versionadded:: 0.7
        """
        if isinstance(e, BadRequestKeyError) and (
            self.debug or self.config["TRAP_BAD_REQUEST_ERRORS"]
        ):
            e.show_exception = True

        if isinstance(e, HTTPException) and not self.trap_http_exception(e):
            return self.handle_http_exception(e)

        handler = self._find_error_handler(e)

        if handler is None:
            raise

        return self.ensure_sync(handler)(e)


[docs]    def handle_exception(self, e: Exception) -> Response:
        """Handle an exception that did not have an error handler
        associated with it, or that was raised from an error handler.
        This always causes a 500 ``InternalServerError``.

        Always sends the :data:`got_request_exception` signal.

        If :attr:`propagate_exceptions` is ``True``, such as in debug
        mode, the error will be re-raised so that the debugger can
        display it. Otherwise, the original exception is logged, and
        an :exc:`~werkzeug.exceptions.InternalServerError` is returned.

        If an error handler is registered for ``InternalServerError`` or
        ``500``, it will be used. For consistency, the handler will
        always receive the ``InternalServerError``. The original
        unhandled exception is available as ``e.original_exception``.

        .. versionchanged:: 1.1.0
            Always passes the ``InternalServerError`` instance to the
            handler, setting ``original_exception`` to the unhandled
            error.

        .. versionchanged:: 1.1.0
            ``after_request`` functions and other finalization is done
            even for the default 500 response when there is no handler.

        .. versionadded:: 0.3
        """
        exc_info = sys.exc_info()
        got_request_exception.send(self, exception=e)

        if self.propagate_exceptions:
            # Re-raise if called with an active exception, otherwise
            # raise the passed in exception.
            if exc_info[1] is e:
                raise

            raise e

        self.log_exception(exc_info)
        server_error: t.Union[InternalServerError, ResponseReturnValue]
        server_error = InternalServerError(original_exception=e)
        handler = self._find_error_handler(server_error)

        if handler is not None:
            server_error = self.ensure_sync(handler)(server_error)

        return self.finalize_request(server_error, from_error_handler=True)


[docs]    def log_exception(
        self,
        exc_info: t.Union[
            t.Tuple[type, BaseException, TracebackType], t.Tuple[None, None, None]
        ],
    ) -> None:
        """Logs an exception.  This is called by :meth:`handle_exception`
        if debugging is disabled and right before the handler is called.
        The default implementation logs the exception as error on the
        :attr:`logger`.

        .. versionadded:: 0.8
        """
        self.logger.error(
            f"Exception on {request.path} [{request.method}]", exc_info=exc_info
        )


[docs]    def raise_routing_exception(self, request: Request) -> "te.NoReturn":
        """Exceptions that are recording during routing are reraised with
        this method.  During debug we are not reraising redirect requests
        for non ``GET``, ``HEAD``, or ``OPTIONS`` requests and we're raising
        a different error instead to help debug situations.

        :internal:
        """
        if (
            not self.debug
            or not isinstance(request.routing_exception, RequestRedirect)
            or request.method in ("GET", "HEAD", "OPTIONS")
        ):
            raise request.routing_exception  # type: ignore

        from .debughelpers import FormDataRoutingRedirect

        raise FormDataRoutingRedirect(request)


[docs]    def dispatch_request(self) -> ResponseReturnValue:
        """Does the request dispatching.  Matches the URL and returns the
        return value of the view or error handler.  This does not have to
        be a response object.  In order to convert the return value to a
        proper response object, call :func:`make_response`.

        .. versionchanged:: 0.7
           This no longer does the exception handling, this code was
           moved to the new :meth:`full_dispatch_request`.
        """
        req = _request_ctx_stack.top.request
        if req.routing_exception is not None:
            self.raise_routing_exception(req)
        rule = req.url_rule
        # if we provide automatic options for this URL and the
        # request came with the OPTIONS method, reply automatically
        if (
            getattr(rule, "provide_automatic_options", False)
            and req.method == "OPTIONS"
        ):
            return self.make_default_options_response()
        # otherwise dispatch to the handler for that endpoint
        return self.ensure_sync(self.view_functions[rule.endpoint])(**req.view_args)


[docs]    def full_dispatch_request(self) -> Response:
        """Dispatches the request and on top of that performs request
        pre and postprocessing as well as HTTP exception catching and
        error handling.

        .. versionadded:: 0.7
        """
        self.try_trigger_before_first_request_functions()
        try:
            request_started.send(self)
            rv = self.preprocess_request()
            if rv is None:
                rv = self.dispatch_request()
        except Exception as e:
            rv = self.handle_user_exception(e)
        return self.finalize_request(rv)


[docs]    def finalize_request(
        self,
        rv: t.Union[ResponseReturnValue, HTTPException],
        from_error_handler: bool = False,
    ) -> Response:
        """Given the return value from a view function this finalizes
        the request by converting it into a response and invoking the
        postprocessing functions.  This is invoked for both normal
        request dispatching as well as error handlers.

        Because this means that it might be called as a result of a
        failure a special safe mode is available which can be enabled
        with the `from_error_handler` flag.  If enabled, failures in
        response processing will be logged and otherwise ignored.

        :internal:
        """
        response = self.make_response(rv)
        try:
            response = self.process_response(response)
            request_finished.send(self, response=response)
        except Exception:
            if not from_error_handler:
                raise
            self.logger.exception(
                "Request finalizing failed with an error while handling an error"
            )
        return response


[docs]    def try_trigger_before_first_request_functions(self) -> None:
        """Called before each request and will ensure that it triggers
        the :attr:`before_first_request_funcs` and only exactly once per
        application instance (which means process usually).

        :internal:
        """
        if self._got_first_request:
            return
        with self._before_request_lock:
            if self._got_first_request:
                return
            for func in self.before_first_request_funcs:
                self.ensure_sync(func)()
            self._got_first_request = True


[docs]    def make_default_options_response(self) -> Response:
        """This method is called to create the default ``OPTIONS`` response.
        This can be changed through subclassing to change the default
        behavior of ``OPTIONS`` responses.

        .. versionadded:: 0.7
        """
        adapter = _request_ctx_stack.top.url_adapter
        methods = adapter.allowed_methods()
        rv = self.response_class()
        rv.allow.update(methods)
        return rv


[docs]    def should_ignore_error(self, error: t.Optional[BaseException]) -> bool:
        """This is called to figure out if an error should be ignored
        or not as far as the teardown system is concerned.  If this
        function returns ``True`` then the teardown handlers will not be
        passed the error.

        .. versionadded:: 0.10
        """
        return False


[docs]    def ensure_sync(self, func: t.Callable) -> t.Callable:
        """Ensure that the function is synchronous for WSGI workers.
        Plain ``def`` functions are returned as-is. ``async def``
        functions are wrapped to run and wait for the response.

        Override this method to change how the app runs async views.

        .. versionadded:: 2.0
        """
        if iscoroutinefunction(func):
            return self.async_to_sync(func)

        return func


[docs]    def async_to_sync(
        self, func: t.Callable[..., t.Coroutine]
    ) -> t.Callable[..., t.Any]:
        """Return a sync function that will run the coroutine function.

        .. code-block:: python

            result = app.async_to_sync(func)(*args, **kwargs)

        Override this method to change how the app converts async code
        to be synchronously callable.

        .. versionadded:: 2.0
        """
        try:
            from asgiref.sync import async_to_sync as asgiref_async_to_sync
        except ImportError:
            raise RuntimeError(
                "Install Flask with the 'async' extra in order to use async views."
            )

        # Check that Werkzeug isn't using its fallback ContextVar class.
        if ContextVar.__module__ == "werkzeug.local":
            raise RuntimeError(
                "Async cannot be used with this combination of Python "
                "and Greenlet versions."
            )

        return asgiref_async_to_sync(func)


[docs]    def make_response(self, rv: ResponseReturnValue) -> Response:
        """Convert the return value from a view function to an instance of
        :attr:`response_class`.

        :param rv: the return value from the view function. The view function
            must return a response. Returning ``None``, or the view ending
            without returning, is not allowed. The following types are allowed
            for ``view_rv``:

            ``str``
                A response object is created with the string encoded to UTF-8
                as the body.

            ``bytes``
                A response object is created with the bytes as the body.

            ``dict``
                A dictionary that will be jsonify'd before being returned.

            ``tuple``
                Either ``(body, status, headers)``, ``(body, status)``, or
                ``(body, headers)``, where ``body`` is any of the other types
                allowed here, ``status`` is a string or an integer, and
                ``headers`` is a dictionary or a list of ``(key, value)``
                tuples. If ``body`` is a :attr:`response_class` instance,
                ``status`` overwrites the exiting value and ``headers`` are
                extended.

            :attr:`response_class`
                The object is returned unchanged.

            other :class:`~werkzeug.wrappers.Response` class
                The object is coerced to :attr:`response_class`.

            :func:`callable`
                The function is called as a WSGI application. The result is
                used to create a response object.

        .. versionchanged:: 0.9
           Previously a tuple was interpreted as the arguments for the
           response object.
        """

        status = headers = None

        # unpack tuple returns
        if isinstance(rv, tuple):
            len_rv = len(rv)

            # a 3-tuple is unpacked directly
            if len_rv == 3:
                rv, status, headers = rv
            # decide if a 2-tuple has status or headers
            elif len_rv == 2:
                if isinstance(rv[1], (Headers, dict, tuple, list)):
                    rv, headers = rv
                else:
                    rv, status = rv
            # other sized tuples are not allowed
            else:
                raise TypeError(
                    "The view function did not return a valid response tuple."
                    " The tuple must have the form (body, status, headers),"
                    " (body, status), or (body, headers)."
                )

        # the body must not be None
        if rv is None:
            raise TypeError(
                f"The view function for {request.endpoint!r} did not"
                " return a valid response. The function either returned"
                " None or ended without a return statement."
            )

        # make sure the body is an instance of the response class
        if not isinstance(rv, self.response_class):
            if isinstance(rv, (str, bytes, bytearray)):
                # let the response class set the status and headers instead of
                # waiting to do it manually, so that the class can handle any
                # special logic
                rv = self.response_class(rv, status=status, headers=headers)
                status = headers = None
            elif isinstance(rv, dict):
                rv = jsonify(rv)
            elif isinstance(rv, BaseResponse) or callable(rv):
                # evaluate a WSGI callable, or coerce a different response
                # class to the correct type
                try:
                    rv = self.response_class.force_type(rv, request.environ)  # type: ignore  # noqa: B950
                except TypeError as e:
                    raise TypeError(
                        f"{e}\nThe view function did not return a valid"
                        " response. The return type must be a string,"
                        " dict, tuple, Response instance, or WSGI"
                        f" callable, but it was a {type(rv).__name__}."
                    ).with_traceback(sys.exc_info()[2])
            else:
                raise TypeError(
                    "The view function did not return a valid"
                    " response. The return type must be a string,"
                    " dict, tuple, Response instance, or WSGI"
                    f" callable, but it was a {type(rv).__name__}."
                )

        rv = t.cast(Response, rv)
        # prefer the status if it was provided
        if status is not None:
            if isinstance(status, (str, bytes, bytearray)):
                rv.status = status  # type: ignore
            else:
                rv.status_code = status

        # extend existing headers with provided headers
        if headers:
            rv.headers.update(headers)

        return rv


[docs]    def create_url_adapter(
        self, request: t.Optional[Request]
    ) -> t.Optional[MapAdapter]:
        """Creates a URL adapter for the given request. The URL adapter
        is created at a point where the request context is not yet set
        up so the request is passed explicitly.

        .. versionadded:: 0.6

        .. versionchanged:: 0.9
           This can now also be called without a request object when the
           URL adapter is created for the application context.

        .. versionchanged:: 1.0
            :data:`SERVER_NAME` no longer implicitly enables subdomain
            matching. Use :attr:`subdomain_matching` instead.
        """
        if request is not None:
            # If subdomain matching is disabled (the default), use the
            # default subdomain in all cases. This should be the default
            # in Werkzeug but it currently does not have that feature.
            if not self.subdomain_matching:
                subdomain = self.url_map.default_subdomain or None
            else:
                subdomain = None

            return self.url_map.bind_to_environ(
                request.environ,
                server_name=self.config["SERVER_NAME"],
                subdomain=subdomain,
            )
        # We need at the very least the server name to be set for this
        # to work.
        if self.config["SERVER_NAME"] is not None:
            return self.url_map.bind(
                self.config["SERVER_NAME"],
                script_name=self.config["APPLICATION_ROOT"],
                url_scheme=self.config["PREFERRED_URL_SCHEME"],
            )

        return None


[docs]    def inject_url_defaults(self, endpoint: str, values: dict) -> None:
        """Injects the URL defaults for the given endpoint directly into
        the values dictionary passed.  This is used internally and
        automatically called on URL building.

        .. versionadded:: 0.7
        """
        funcs: t.Iterable[URLDefaultCallable] = self.url_default_functions[None]

        if "." in endpoint:
            # This is called by url_for, which can be called outside a
            # request, can't use request.blueprints.
            bps = _split_blueprint_path(endpoint.rpartition(".")[0])
            bp_funcs = chain.from_iterable(self.url_default_functions[bp] for bp in bps)
            funcs = chain(funcs, bp_funcs)

        for func in funcs:
            func(endpoint, values)


[docs]    def handle_url_build_error(
        self, error: Exception, endpoint: str, values: dict
    ) -> str:
        """Handle :class:`~werkzeug.routing.BuildError` on
        :meth:`url_for`.
        """
        for handler in self.url_build_error_handlers:
            try:
                rv = handler(error, endpoint, values)
            except BuildError as e:
                # make error available outside except block
                error = e
            else:
                if rv is not None:
                    return rv

        # Re-raise if called with an active exception, otherwise raise
        # the passed in exception.
        if error is sys.exc_info()[1]:
            raise

        raise error


[docs]    def preprocess_request(self) -> t.Optional[ResponseReturnValue]:
        """Called before the request is dispatched. Calls
        :attr:`url_value_preprocessors` registered with the app and the
        current blueprint (if any). Then calls :attr:`before_request_funcs`
        registered with the app and the blueprint.

        If any :meth:`before_request` handler returns a non-None value, the
        value is handled as if it was the return value from the view, and
        further request handling is stopped.
        """

        funcs: t.Iterable[URLValuePreprocessorCallable] = self.url_value_preprocessors[
            None
        ]
        for bp in request.blueprints:
            if bp in self.url_value_preprocessors:
                funcs = chain(funcs, self.url_value_preprocessors[bp])
        for func in funcs:
            func(request.endpoint, request.view_args)

        funcs: t.Iterable[BeforeRequestCallable] = self.before_request_funcs[None]
        for bp in request.blueprints:
            if bp in self.before_request_funcs:
                funcs = chain(funcs, self.before_request_funcs[bp])
        for func in funcs:
            rv = self.ensure_sync(func)()
            if rv is not None:
                return rv

        return None


[docs]    def process_response(self, response: Response) -> Response:
        """Can be overridden in order to modify the response object
        before it's sent to the WSGI server.  By default this will
        call all the :meth:`after_request` decorated functions.

        .. versionchanged:: 0.5
           As of Flask 0.5 the functions registered for after request
           execution are called in reverse order of registration.

        :param response: a :attr:`response_class` object.
        :return: a new response object or the same, has to be an
                 instance of :attr:`response_class`.
        """
        ctx = _request_ctx_stack.top
        funcs: t.Iterable[AfterRequestCallable] = ctx._after_request_functions
        for bp in request.blueprints:
            if bp in self.after_request_funcs:
                funcs = chain(funcs, reversed(self.after_request_funcs[bp]))
        if None in self.after_request_funcs:
            funcs = chain(funcs, reversed(self.after_request_funcs[None]))
        for handler in funcs:
            response = self.ensure_sync(handler)(response)
        if not self.session_interface.is_null_session(ctx.session):
            self.session_interface.save_session(self, ctx.session, response)
        return response


[docs]    def do_teardown_request(
        self, exc: t.Optional[BaseException] = _sentinel  # type: ignore
    ) -> None:
        """Called after the request is dispatched and the response is
        returned, right before the request context is popped.

        This calls all functions decorated with
        :meth:`teardown_request`, and :meth:`Blueprint.teardown_request`
        if a blueprint handled the request. Finally, the
        :data:`request_tearing_down` signal is sent.

        This is called by
        :meth:`RequestContext.pop() <flask.ctx.RequestContext.pop>`,
        which may be delayed during testing to maintain access to
        resources.

        :param exc: An unhandled exception raised while dispatching the
            request. Detected from the current exception information if
            not passed. Passed to each teardown function.

        .. versionchanged:: 0.9
            Added the ``exc`` argument.
        """
        if exc is _sentinel:
            exc = sys.exc_info()[1]
        funcs: t.Iterable[TeardownCallable] = reversed(
            self.teardown_request_funcs[None]
        )
        for bp in request.blueprints:
            if bp in self.teardown_request_funcs:
                funcs = chain(funcs, reversed(self.teardown_request_funcs[bp]))
        for func in funcs:
            self.ensure_sync(func)(exc)
        request_tearing_down.send(self, exc=exc)


[docs]    def do_teardown_appcontext(
        self, exc: t.Optional[BaseException] = _sentinel  # type: ignore
    ) -> None:
        """Called right before the application context is popped.

        When handling a request, the application context is popped
        after the request context. See :meth:`do_teardown_request`.

        This calls all functions decorated with
        :meth:`teardown_appcontext`. Then the
        :data:`appcontext_tearing_down` signal is sent.

        This is called by
        :meth:`AppContext.pop() <flask.ctx.AppContext.pop>`.

        .. versionadded:: 0.9
        """
        if exc is _sentinel:
            exc = sys.exc_info()[1]
        for func in reversed(self.teardown_appcontext_funcs):
            self.ensure_sync(func)(exc)
        appcontext_tearing_down.send(self, exc=exc)


[docs]    def app_context(self) -> AppContext:
        """Create an :class:`~flask.ctx.AppContext`. Use as a ``with``
        block to push the context, which will make :data:`current_app`
        point at this application.

        An application context is automatically pushed by
        :meth:`RequestContext.push() <flask.ctx.RequestContext.push>`
        when handling a request, and when running a CLI command. Use
        this to manually create a context outside of these situations.

        ::

            with app.app_context():
                init_db()

        See :doc:`/appcontext`.

        .. versionadded:: 0.9
        """
        return AppContext(self)


[docs]    def request_context(self, environ: dict) -> RequestContext:
        """Create a :class:`~flask.ctx.RequestContext` representing a
        WSGI environment. Use a ``with`` block to push the context,
        which will make :data:`request` point at this request.

        See :doc:`/reqcontext`.

        Typically you should not call this from your own code. A request
        context is automatically pushed by the :meth:`wsgi_app` when
        handling a request. Use :meth:`test_request_context` to create
        an environment and context instead of this method.

        :param environ: a WSGI environment
        """
        return RequestContext(self, environ)


[docs]    def test_request_context(self, *args: t.Any, **kwargs: t.Any) -> RequestContext:
        """Create a :class:`~flask.ctx.RequestContext` for a WSGI
        environment created from the given values. This is mostly useful
        during testing, where you may want to run a function that uses
        request data without dispatching a full request.

        See :doc:`/reqcontext`.

        Use a ``with`` block to push the context, which will make
        :data:`request` point at the request for the created
        environment. ::

            with test_request_context(...):
                generate_report()

        When using the shell, it may be easier to push and pop the
        context manually to avoid indentation. ::

            ctx = app.test_request_context(...)
            ctx.push()
            ...
            ctx.pop()

        Takes the same arguments as Werkzeug's
        :class:`~werkzeug.test.EnvironBuilder`, with some defaults from
        the application. See the linked Werkzeug docs for most of the
        available arguments. Flask-specific behavior is listed here.

        :param path: URL path being requested.
        :param base_url: Base URL where the app is being served, which
            ``path`` is relative to. If not given, built from
            :data:`PREFERRED_URL_SCHEME`, ``subdomain``,
            :data:`SERVER_NAME`, and :data:`APPLICATION_ROOT`.
        :param subdomain: Subdomain name to append to
            :data:`SERVER_NAME`.
        :param url_scheme: Scheme to use instead of
            :data:`PREFERRED_URL_SCHEME`.
        :param data: The request body, either as a string or a dict of
            form keys and values.
        :param json: If given, this is serialized as JSON and passed as
            ``data``. Also defaults ``content_type`` to
            ``application/json``.
        :param args: other positional arguments passed to
            :class:`~werkzeug.test.EnvironBuilder`.
        :param kwargs: other keyword arguments passed to
            :class:`~werkzeug.test.EnvironBuilder`.
        """
        from .testing import EnvironBuilder

        builder = EnvironBuilder(self, *args, **kwargs)

        try:
            return self.request_context(builder.get_environ())
        finally:
            builder.close()


[docs]    def wsgi_app(self, environ: dict, start_response: t.Callable) -> t.Any:
        """The actual WSGI application. This is not implemented in
        :meth:`__call__` so that middlewares can be applied without
        losing a reference to the app object. Instead of doing this::

            app = MyMiddleware(app)

        It's a better idea to do this instead::

            app.wsgi_app = MyMiddleware(app.wsgi_app)

        Then you still have the original application object around and
        can continue to call methods on it.

        .. versionchanged:: 0.7
            Teardown events for the request and app contexts are called
            even if an unhandled error occurs. Other events may not be
            called depending on when an error occurs during dispatch.
            See :ref:`callbacks-and-errors`.

        :param environ: A WSGI environment.
        :param start_response: A callable accepting a status code,
            a list of headers, and an optional exception context to
            start the response.
        """
        ctx = self.request_context(environ)
        error: t.Optional[BaseException] = None
        try:
            try:
                ctx.push()
                response = self.full_dispatch_request()
            except Exception as e:
                error = e
                response = self.handle_exception(e)
            except:  # noqa: B001
                error = sys.exc_info()[1]
                raise
            return response(environ, start_response)
        finally:
            if self.should_ignore_error(error):
                error = None
            ctx.auto_pop(error)


    def __call__(self, environ: dict, start_response: t.Callable) -> t.Any:
        """The WSGI server calls the Flask application object as the
        WSGI application. This calls :meth:`wsgi_app`, which can be
        wrapped to apply middleware.
        """
        return self.wsgi_app(environ, start_response)





          

      

      

    

  

    
      
          
            
  Source code for flask.config

import errno
import os
import types
import typing as t

from werkzeug.utils import import_string


class ConfigAttribute:
    """Makes an attribute forward to the config"""

    def __init__(self, name: str, get_converter: t.Optional[t.Callable] = None) -> None:
        self.__name__ = name
        self.get_converter = get_converter

    def __get__(self, obj: t.Any, owner: t.Any = None) -> t.Any:
        if obj is None:
            return self
        rv = obj.config[self.__name__]
        if self.get_converter is not None:
            rv = self.get_converter(rv)
        return rv

    def __set__(self, obj: t.Any, value: t.Any) -> None:
        obj.config[self.__name__] = value


class Config(dict):
    """Works exactly like a dict but provides ways to fill it from files
    or special dictionaries.  There are two common patterns to populate the
    config.

    Either you can fill the config from a config file::

        app.config.from_pyfile('yourconfig.cfg')

    Or alternatively you can define the configuration options in the
    module that calls :meth:`from_object` or provide an import path to
    a module that should be loaded.  It is also possible to tell it to
    use the same module and with that provide the configuration values
    just before the call::

        DEBUG = True
        SECRET_KEY = 'development key'
        app.config.from_object(__name__)

    In both cases (loading from any Python file or loading from modules),
    only uppercase keys are added to the config.  This makes it possible to use
    lowercase values in the config file for temporary values that are not added
    to the config or to define the config keys in the same file that implements
    the application.

    Probably the most interesting way to load configurations is from an
    environment variable pointing to a file::

        app.config.from_envvar('YOURAPPLICATION_SETTINGS')

    In this case before launching the application you have to set this
    environment variable to the file you want to use.  On Linux and OS X
    use the export statement::

        export YOURAPPLICATION_SETTINGS='/path/to/config/file'

    On windows use `set` instead.

    :param root_path: path to which files are read relative from.  When the
                      config object is created by the application, this is
                      the application's :attr:`~flask.Flask.root_path`.
    :param defaults: an optional dictionary of default values
    """

    def __init__(self, root_path: str, defaults: t.Optional[dict] = None) -> None:
        dict.__init__(self, defaults or {})
        self.root_path = root_path

    def from_envvar(self, variable_name: str, silent: bool = False) -> bool:
        """Loads a configuration from an environment variable pointing to
        a configuration file.  This is basically just a shortcut with nicer
        error messages for this line of code::

            app.config.from_pyfile(os.environ['YOURAPPLICATION_SETTINGS'])

        :param variable_name: name of the environment variable
        :param silent: set to ``True`` if you want silent failure for missing
                       files.
        :return: bool. ``True`` if able to load config, ``False`` otherwise.
        """
        rv = os.environ.get(variable_name)
        if not rv:
            if silent:
                return False
            raise RuntimeError(
                f"The environment variable {variable_name!r} is not set"
                " and as such configuration could not be loaded. Set"
                " this variable and make it point to a configuration"
                " file"
            )
        return self.from_pyfile(rv, silent=silent)

    def from_pyfile(self, filename: str, silent: bool = False) -> bool:
        """Updates the values in the config from a Python file.  This function
        behaves as if the file was imported as module with the
        :meth:`from_object` function.

        :param filename: the filename of the config.  This can either be an
                         absolute filename or a filename relative to the
                         root path.
        :param silent: set to ``True`` if you want silent failure for missing
                       files.

        .. versionadded:: 0.7
           `silent` parameter.
        """
        filename = os.path.join(self.root_path, filename)
        d = types.ModuleType("config")
        d.__file__ = filename
        try:
            with open(filename, mode="rb") as config_file:
                exec(compile(config_file.read(), filename, "exec"), d.__dict__)
        except OSError as e:
            if silent and e.errno in (errno.ENOENT, errno.EISDIR, errno.ENOTDIR):
                return False
            e.strerror = f"Unable to load configuration file ({e.strerror})"
            raise
        self.from_object(d)
        return True

    def from_object(self, obj: t.Union[object, str]) -> None:
        """Updates the values from the given object.  An object can be of one
        of the following two types:

        -   a string: in this case the object with that name will be imported
        -   an actual object reference: that object is used directly

        Objects are usually either modules or classes. :meth:`from_object`
        loads only the uppercase attributes of the module/class. A ``dict``
        object will not work with :meth:`from_object` because the keys of a
        ``dict`` are not attributes of the ``dict`` class.

        Example of module-based configuration::

            app.config.from_object('yourapplication.default_config')
            from yourapplication import default_config
            app.config.from_object(default_config)

        Nothing is done to the object before loading. If the object is a
        class and has ``@property`` attributes, it needs to be
        instantiated before being passed to this method.

        You should not use this function to load the actual configuration but
        rather configuration defaults.  The actual config should be loaded
        with :meth:`from_pyfile` and ideally from a location not within the
        package because the package might be installed system wide.

        See :ref:`config-dev-prod` for an example of class-based configuration
        using :meth:`from_object`.

        :param obj: an import name or object
        """
        if isinstance(obj, str):
            obj = import_string(obj)
        for key in dir(obj):
            if key.isupper():
                self[key] = getattr(obj, key)

    def from_file(
        self,
        filename: str,
        load: t.Callable[[t.IO[t.Any]], t.Mapping],
        silent: bool = False,
    ) -> bool:
        """Update the values in the config from a file that is loaded
        using the ``load`` parameter. The loaded data is passed to the
        :meth:`from_mapping` method.

        .. code-block:: python

            import toml
            app.config.from_file("config.toml", load=toml.load)

        :param filename: The path to the data file. This can be an
            absolute path or relative to the config root path.
        :param load: A callable that takes a file handle and returns a
            mapping of loaded data from the file.
        :type load: ``Callable[[Reader], Mapping]`` where ``Reader``
            implements a ``read`` method.
        :param silent: Ignore the file if it doesn't exist.

        .. versionadded:: 2.0
        """
        filename = os.path.join(self.root_path, filename)

        try:
            with open(filename) as f:
                obj = load(f)
        except OSError as e:
            if silent and e.errno in (errno.ENOENT, errno.EISDIR):
                return False

            e.strerror = f"Unable to load configuration file ({e.strerror})"
            raise

        return self.from_mapping(obj)

    def from_json(self, filename: str, silent: bool = False) -> bool:
        """Update the values in the config from a JSON file. The loaded
        data is passed to the :meth:`from_mapping` method.

        :param filename: The path to the JSON file. This can be an
            absolute path or relative to the config root path.
        :param silent: Ignore the file if it doesn't exist.

        .. deprecated:: 2.0.0
            Will be removed in Flask 2.1. Use :meth:`from_file` instead.
            This was removed early in 2.0.0, was added back in 2.0.1.

        .. versionadded:: 0.11
        """
        import warnings
        from . import json

        warnings.warn(
            "'from_json' is deprecated and will be removed in Flask"
            " 2.1. Use 'from_file(path, json.load)' instead.",
            DeprecationWarning,
            stacklevel=2,
        )
        return self.from_file(filename, json.load, silent=silent)

    def from_mapping(
        self, mapping: t.Optional[t.Mapping[str, t.Any]] = None, **kwargs: t.Any
    ) -> bool:
        """Updates the config like :meth:`update` ignoring items with non-upper
        keys.

        .. versionadded:: 0.11
        """
        mappings: t.Dict[str, t.Any] = {}
        if mapping is not None:
            mappings.update(mapping)
        mappings.update(kwargs)
        for key, value in mappings.items():
            if key.isupper():
                self[key] = value
        return True

    def get_namespace(
        self, namespace: str, lowercase: bool = True, trim_namespace: bool = True
    ) -> t.Dict[str, t.Any]:
        """Returns a dictionary containing a subset of configuration options
        that match the specified namespace/prefix. Example usage::

            app.config['IMAGE_STORE_TYPE'] = 'fs'
            app.config['IMAGE_STORE_PATH'] = '/var/app/images'
            app.config['IMAGE_STORE_BASE_URL'] = 'http://img.website.com'
            image_store_config = app.config.get_namespace('IMAGE_STORE_')

        The resulting dictionary `image_store_config` would look like::

            {
                'type': 'fs',
                'path': '/var/app/images',
                'base_url': 'http://img.website.com'
            }

        This is often useful when configuration options map directly to
        keyword arguments in functions or class constructors.

        :param namespace: a configuration namespace
        :param lowercase: a flag indicating if the keys of the resulting
                          dictionary should be lowercase
        :param trim_namespace: a flag indicating if the keys of the resulting
                          dictionary should not include the namespace

        .. versionadded:: 0.11
        """
        rv = {}
        for k, v in self.items():
            if not k.startswith(namespace):
                continue
            if trim_namespace:
                key = k[len(namespace) :]
            else:
                key = k
            if lowercase:
                key = key.lower()
            rv[key] = v
        return rv

    def __repr__(self) -> str:
        return f"<{type(self).__name__} {dict.__repr__(self)}>"




          

      

      

    

  

    
      
          
            
  Source code for flask.ctx

import sys
import typing as t
from functools import update_wrapper
from types import TracebackType

from werkzeug.exceptions import HTTPException

from .globals import _app_ctx_stack
from .globals import _request_ctx_stack
from .signals import appcontext_popped
from .signals import appcontext_pushed
from .typing import AfterRequestCallable

if t.TYPE_CHECKING:
    from .app import Flask
    from .sessions import SessionMixin
    from .wrappers import Request


# a singleton sentinel value for parameter defaults
_sentinel = object()


class _AppCtxGlobals:
    """A plain object. Used as a namespace for storing data during an
    application context.

    Creating an app context automatically creates this object, which is
    made available as the :data:`g` proxy.

    .. describe:: 'key' in g

        Check whether an attribute is present.

        .. versionadded:: 0.10

    .. describe:: iter(g)

        Return an iterator over the attribute names.

        .. versionadded:: 0.10
    """

    # Define attr methods to let mypy know this is a namespace object
    # that has arbitrary attributes.

    def __getattr__(self, name: str) -> t.Any:
        try:
            return self.__dict__[name]
        except KeyError:
            raise AttributeError(name) from None

    def __setattr__(self, name: str, value: t.Any) -> None:
        self.__dict__[name] = value

    def __delattr__(self, name: str) -> None:
        try:
            del self.__dict__[name]
        except KeyError:
            raise AttributeError(name) from None

    def get(self, name: str, default: t.Optional[t.Any] = None) -> t.Any:
        """Get an attribute by name, or a default value. Like
        :meth:`dict.get`.

        :param name: Name of attribute to get.
        :param default: Value to return if the attribute is not present.

        .. versionadded:: 0.10
        """
        return self.__dict__.get(name, default)

    def pop(self, name: str, default: t.Any = _sentinel) -> t.Any:
        """Get and remove an attribute by name. Like :meth:`dict.pop`.

        :param name: Name of attribute to pop.
        :param default: Value to return if the attribute is not present,
            instead of raising a ``KeyError``.

        .. versionadded:: 0.11
        """
        if default is _sentinel:
            return self.__dict__.pop(name)
        else:
            return self.__dict__.pop(name, default)

    def setdefault(self, name: str, default: t.Any = None) -> t.Any:
        """Get the value of an attribute if it is present, otherwise
        set and return a default value. Like :meth:`dict.setdefault`.

        :param name: Name of attribute to get.
        :param default: Value to set and return if the attribute is not
            present.

        .. versionadded:: 0.11
        """
        return self.__dict__.setdefault(name, default)

    def __contains__(self, item: str) -> bool:
        return item in self.__dict__

    def __iter__(self) -> t.Iterator[str]:
        return iter(self.__dict__)

    def __repr__(self) -> str:
        top = _app_ctx_stack.top
        if top is not None:
            return f"<flask.g of {top.app.name!r}>"
        return object.__repr__(self)


def after_this_request(f: AfterRequestCallable) -> AfterRequestCallable:
    """Executes a function after this request.  This is useful to modify
    response objects.  The function is passed the response object and has
    to return the same or a new one.

    Example::

        @app.route('/')
        def index():
            @after_this_request
            def add_header(response):
                response.headers['X-Foo'] = 'Parachute'
                return response
            return 'Hello World!'

    This is more useful if a function other than the view function wants to
    modify a response.  For instance think of a decorator that wants to add
    some headers without converting the return value into a response object.

    .. versionadded:: 0.9
    """
    _request_ctx_stack.top._after_request_functions.append(f)
    return f


def copy_current_request_context(f: t.Callable) -> t.Callable:
    """A helper function that decorates a function to retain the current
    request context.  This is useful when working with greenlets.  The moment
    the function is decorated a copy of the request context is created and
    then pushed when the function is called.  The current session is also
    included in the copied request context.

    Example::

        import gevent
        from flask import copy_current_request_context

        @app.route('/')
        def index():
            @copy_current_request_context
            def do_some_work():
                # do some work here, it can access flask.request or
                # flask.session like you would otherwise in the view function.
                ...
            gevent.spawn(do_some_work)
            return 'Regular response'

    .. versionadded:: 0.10
    """
    top = _request_ctx_stack.top
    if top is None:
        raise RuntimeError(
            "This decorator can only be used at local scopes "
            "when a request context is on the stack.  For instance within "
            "view functions."
        )
    reqctx = top.copy()

    def wrapper(*args, **kwargs):
        with reqctx:
            return f(*args, **kwargs)

    return update_wrapper(wrapper, f)


def has_request_context() -> bool:
    """If you have code that wants to test if a request context is there or
    not this function can be used.  For instance, you may want to take advantage
    of request information if the request object is available, but fail
    silently if it is unavailable.

    ::

        class User(db.Model):

            def __init__(self, username, remote_addr=None):
                self.username = username
                if remote_addr is None and has_request_context():
                    remote_addr = request.remote_addr
                self.remote_addr = remote_addr

    Alternatively you can also just test any of the context bound objects
    (such as :class:`request` or :class:`g`) for truthness::

        class User(db.Model):

            def __init__(self, username, remote_addr=None):
                self.username = username
                if remote_addr is None and request:
                    remote_addr = request.remote_addr
                self.remote_addr = remote_addr

    .. versionadded:: 0.7
    """
    return _request_ctx_stack.top is not None


def has_app_context() -> bool:
    """Works like :func:`has_request_context` but for the application
    context.  You can also just do a boolean check on the
    :data:`current_app` object instead.

    .. versionadded:: 0.9
    """
    return _app_ctx_stack.top is not None


class AppContext:
    """The application context binds an application object implicitly
    to the current thread or greenlet, similar to how the
    :class:`RequestContext` binds request information.  The application
    context is also implicitly created if a request context is created
    but the application is not on top of the individual application
    context.
    """

    def __init__(self, app: "Flask") -> None:
        self.app = app
        self.url_adapter = app.create_url_adapter(None)
        self.g = app.app_ctx_globals_class()

        # Like request context, app contexts can be pushed multiple times
        # but there a basic "refcount" is enough to track them.
        self._refcnt = 0

    def push(self) -> None:
        """Binds the app context to the current context."""
        self._refcnt += 1
        _app_ctx_stack.push(self)
        appcontext_pushed.send(self.app)

    def pop(self, exc: t.Optional[BaseException] = _sentinel) -> None:  # type: ignore
        """Pops the app context."""
        try:
            self._refcnt -= 1
            if self._refcnt <= 0:
                if exc is _sentinel:
                    exc = sys.exc_info()[1]
                self.app.do_teardown_appcontext(exc)
        finally:
            rv = _app_ctx_stack.pop()
        assert rv is self, f"Popped wrong app context.  ({rv!r} instead of {self!r})"
        appcontext_popped.send(self.app)

    def __enter__(self) -> "AppContext":
        self.push()
        return self

    def __exit__(
        self, exc_type: type, exc_value: BaseException, tb: TracebackType
    ) -> None:
        self.pop(exc_value)


class RequestContext:
    """The request context contains all request relevant information.  It is
    created at the beginning of the request and pushed to the
    `_request_ctx_stack` and removed at the end of it.  It will create the
    URL adapter and request object for the WSGI environment provided.

    Do not attempt to use this class directly, instead use
    :meth:`~flask.Flask.test_request_context` and
    :meth:`~flask.Flask.request_context` to create this object.

    When the request context is popped, it will evaluate all the
    functions registered on the application for teardown execution
    (:meth:`~flask.Flask.teardown_request`).

    The request context is automatically popped at the end of the request
    for you.  In debug mode the request context is kept around if
    exceptions happen so that interactive debuggers have a chance to
    introspect the data.  With 0.4 this can also be forced for requests
    that did not fail and outside of ``DEBUG`` mode.  By setting
    ``'flask._preserve_context'`` to ``True`` on the WSGI environment the
    context will not pop itself at the end of the request.  This is used by
    the :meth:`~flask.Flask.test_client` for example to implement the
    deferred cleanup functionality.

    You might find this helpful for unittests where you need the
    information from the context local around for a little longer.  Make
    sure to properly :meth:`~werkzeug.LocalStack.pop` the stack yourself in
    that situation, otherwise your unittests will leak memory.
    """

    def __init__(
        self,
        app: "Flask",
        environ: dict,
        request: t.Optional["Request"] = None,
        session: t.Optional["SessionMixin"] = None,
    ) -> None:
        self.app = app
        if request is None:
            request = app.request_class(environ)
        self.request = request
        self.url_adapter = None
        try:
            self.url_adapter = app.create_url_adapter(self.request)
        except HTTPException as e:
            self.request.routing_exception = e
        self.flashes = None
        self.session = session

        # Request contexts can be pushed multiple times and interleaved with
        # other request contexts.  Now only if the last level is popped we
        # get rid of them.  Additionally if an application context is missing
        # one is created implicitly so for each level we add this information
        self._implicit_app_ctx_stack: t.List[t.Optional["AppContext"]] = []

        # indicator if the context was preserved.  Next time another context
        # is pushed the preserved context is popped.
        self.preserved = False

        # remembers the exception for pop if there is one in case the context
        # preservation kicks in.
        self._preserved_exc = None

        # Functions that should be executed after the request on the response
        # object.  These will be called before the regular "after_request"
        # functions.
        self._after_request_functions: t.List[AfterRequestCallable] = []

    @property
    def g(self) -> AppContext:
        return _app_ctx_stack.top.g

    @g.setter
    def g(self, value: AppContext) -> None:
        _app_ctx_stack.top.g = value

    def copy(self) -> "RequestContext":
        """Creates a copy of this request context with the same request object.
        This can be used to move a request context to a different greenlet.
        Because the actual request object is the same this cannot be used to
        move a request context to a different thread unless access to the
        request object is locked.

        .. versionadded:: 0.10

        .. versionchanged:: 1.1
           The current session object is used instead of reloading the original
           data. This prevents `flask.session` pointing to an out-of-date object.
        """
        return self.__class__(
            self.app,
            environ=self.request.environ,
            request=self.request,
            session=self.session,
        )

    def match_request(self) -> None:
        """Can be overridden by a subclass to hook into the matching
        of the request.
        """
        try:
            result = self.url_adapter.match(return_rule=True)  # type: ignore
            self.request.url_rule, self.request.view_args = result  # type: ignore
        except HTTPException as e:
            self.request.routing_exception = e

    def push(self) -> None:
        """Binds the request context to the current context."""
        # If an exception occurs in debug mode or if context preservation is
        # activated under exception situations exactly one context stays
        # on the stack.  The rationale is that you want to access that
        # information under debug situations.  However if someone forgets to
        # pop that context again we want to make sure that on the next push
        # it's invalidated, otherwise we run at risk that something leaks
        # memory.  This is usually only a problem in test suite since this
        # functionality is not active in production environments.
        top = _request_ctx_stack.top
        if top is not None and top.preserved:
            top.pop(top._preserved_exc)

        # Before we push the request context we have to ensure that there
        # is an application context.
        app_ctx = _app_ctx_stack.top
        if app_ctx is None or app_ctx.app != self.app:
            app_ctx = self.app.app_context()
            app_ctx.push()
            self._implicit_app_ctx_stack.append(app_ctx)
        else:
            self._implicit_app_ctx_stack.append(None)

        _request_ctx_stack.push(self)

        # Open the session at the moment that the request context is available.
        # This allows a custom open_session method to use the request context.
        # Only open a new session if this is the first time the request was
        # pushed, otherwise stream_with_context loses the session.
        if self.session is None:
            session_interface = self.app.session_interface
            self.session = session_interface.open_session(self.app, self.request)

            if self.session is None:
                self.session = session_interface.make_null_session(self.app)

        # Match the request URL after loading the session, so that the
        # session is available in custom URL converters.
        if self.url_adapter is not None:
            self.match_request()

    def pop(self, exc: t.Optional[BaseException] = _sentinel) -> None:  # type: ignore
        """Pops the request context and unbinds it by doing that.  This will
        also trigger the execution of functions registered by the
        :meth:`~flask.Flask.teardown_request` decorator.

        .. versionchanged:: 0.9
           Added the `exc` argument.
        """
        app_ctx = self._implicit_app_ctx_stack.pop()
        clear_request = False

        try:
            if not self._implicit_app_ctx_stack:
                self.preserved = False
                self._preserved_exc = None
                if exc is _sentinel:
                    exc = sys.exc_info()[1]
                self.app.do_teardown_request(exc)

                request_close = getattr(self.request, "close", None)
                if request_close is not None:
                    request_close()
                clear_request = True
        finally:
            rv = _request_ctx_stack.pop()

            # get rid of circular dependencies at the end of the request
            # so that we don't require the GC to be active.
            if clear_request:
                rv.request.environ["werkzeug.request"] = None

            # Get rid of the app as well if necessary.
            if app_ctx is not None:
                app_ctx.pop(exc)

            assert (
                rv is self
            ), f"Popped wrong request context. ({rv!r} instead of {self!r})"

    def auto_pop(self, exc: t.Optional[BaseException]) -> None:
        if self.request.environ.get("flask._preserve_context") or (
            exc is not None and self.app.preserve_context_on_exception
        ):
            self.preserved = True
            self._preserved_exc = exc  # type: ignore
        else:
            self.pop(exc)

    def __enter__(self) -> "RequestContext":
        self.push()
        return self

    def __exit__(
        self, exc_type: type, exc_value: BaseException, tb: TracebackType
    ) -> None:
        # do not pop the request stack if we are in debug mode and an
        # exception happened.  This will allow the debugger to still
        # access the request object in the interactive shell.  Furthermore
        # the context can be force kept alive for the test client.
        # See flask.testing for how this works.
        self.auto_pop(exc_value)

    def __repr__(self) -> str:
        return (
            f"<{type(self).__name__} {self.request.url!r}"
            f" [{self.request.method}] of {self.app.name}>"
        )




          

      

      

    

  

    
      
          
            
  Source code for flask.json

import io
import json as _json
import typing as t
import uuid
import warnings
from datetime import date

from jinja2.utils import htmlsafe_json_dumps as _jinja_htmlsafe_dumps
from werkzeug.http import http_date

from ..globals import current_app
from ..globals import request

if t.TYPE_CHECKING:
    from ..app import Flask
    from ..wrappers import Response

try:
    import dataclasses
except ImportError:
    # Python < 3.7
    dataclasses = None  # type: ignore


class JSONEncoder(_json.JSONEncoder):
    """The default JSON encoder. Handles extra types compared to the
    built-in :class:`json.JSONEncoder`.

    -   :class:`datetime.datetime` and :class:`datetime.date` are
        serialized to :rfc:`822` strings. This is the same as the HTTP
        date format.
    -   :class:`uuid.UUID` is serialized to a string.
    -   :class:`dataclasses.dataclass` is passed to
        :func:`dataclasses.asdict`.
    -   :class:`~markupsafe.Markup` (or any object with a ``__html__``
        method) will call the ``__html__`` method to get a string.

    Assign a subclass of this to :attr:`flask.Flask.json_encoder` or
    :attr:`flask.Blueprint.json_encoder` to override the default.
    """

    def default(self, o: t.Any) -> t.Any:
        """Convert ``o`` to a JSON serializable type. See
        :meth:`json.JSONEncoder.default`. Python does not support
        overriding how basic types like ``str`` or ``list`` are
        serialized, they are handled before this method.
        """
        if isinstance(o, date):
            return http_date(o)
        if isinstance(o, uuid.UUID):
            return str(o)
        if dataclasses and dataclasses.is_dataclass(o):
            return dataclasses.asdict(o)
        if hasattr(o, "__html__"):
            return str(o.__html__())
        return super().default(o)


class JSONDecoder(_json.JSONDecoder):
    """The default JSON decoder.

    This does not change any behavior from the built-in
    :class:`json.JSONDecoder`.

    Assign a subclass of this to :attr:`flask.Flask.json_decoder` or
    :attr:`flask.Blueprint.json_decoder` to override the default.
    """


def _dump_arg_defaults(
    kwargs: t.Dict[str, t.Any], app: t.Optional["Flask"] = None
) -> None:
    """Inject default arguments for dump functions."""
    if app is None:
        app = current_app

    if app:
        cls = app.json_encoder
        bp = app.blueprints.get(request.blueprint) if request else None  # type: ignore
        if bp is not None and bp.json_encoder is not None:
            cls = bp.json_encoder

        kwargs.setdefault("cls", cls)
        kwargs.setdefault("ensure_ascii", app.config["JSON_AS_ASCII"])
        kwargs.setdefault("sort_keys", app.config["JSON_SORT_KEYS"])
    else:
        kwargs.setdefault("sort_keys", True)
        kwargs.setdefault("cls", JSONEncoder)


def _load_arg_defaults(
    kwargs: t.Dict[str, t.Any], app: t.Optional["Flask"] = None
) -> None:
    """Inject default arguments for load functions."""
    if app is None:
        app = current_app

    if app:
        cls = app.json_decoder
        bp = app.blueprints.get(request.blueprint) if request else None  # type: ignore
        if bp is not None and bp.json_decoder is not None:
            cls = bp.json_decoder

        kwargs.setdefault("cls", cls)
    else:
        kwargs.setdefault("cls", JSONDecoder)


def dumps(obj: t.Any, app: t.Optional["Flask"] = None, **kwargs: t.Any) -> str:
    """Serialize an object to a string of JSON.

    Takes the same arguments as the built-in :func:`json.dumps`, with
    some defaults from application configuration.

    :param obj: Object to serialize to JSON.
    :param app: Use this app's config instead of the active app context
        or defaults.
    :param kwargs: Extra arguments passed to :func:`json.dumps`.

    .. versionchanged:: 2.0
        ``encoding`` is deprecated and will be removed in Flask 2.1.

    .. versionchanged:: 1.0.3
        ``app`` can be passed directly, rather than requiring an app
        context for configuration.
    """
    _dump_arg_defaults(kwargs, app=app)
    encoding = kwargs.pop("encoding", None)
    rv = _json.dumps(obj, **kwargs)

    if encoding is not None:
        warnings.warn(
            "'encoding' is deprecated and will be removed in Flask 2.1.",
            DeprecationWarning,
            stacklevel=2,
        )

        if isinstance(rv, str):
            return rv.encode(encoding)  # type: ignore

    return rv


def dump(
    obj: t.Any, fp: t.IO[str], app: t.Optional["Flask"] = None, **kwargs: t.Any
) -> None:
    """Serialize an object to JSON written to a file object.

    Takes the same arguments as the built-in :func:`json.dump`, with
    some defaults from application configuration.

    :param obj: Object to serialize to JSON.
    :param fp: File object to write JSON to.
    :param app: Use this app's config instead of the active app context
        or defaults.
    :param kwargs: Extra arguments passed to :func:`json.dump`.

    .. versionchanged:: 2.0
        Writing to a binary file, and the ``encoding`` argument, is
        deprecated and will be removed in Flask 2.1.
    """
    _dump_arg_defaults(kwargs, app=app)
    encoding = kwargs.pop("encoding", None)
    show_warning = encoding is not None

    try:
        fp.write("")
    except TypeError:
        show_warning = True
        fp = io.TextIOWrapper(fp, encoding or "utf-8")  # type: ignore

    if show_warning:
        warnings.warn(
            "Writing to a binary file, and the 'encoding' argument, is"
            " deprecated and will be removed in Flask 2.1.",
            DeprecationWarning,
            stacklevel=2,
        )

    _json.dump(obj, fp, **kwargs)


def loads(s: str, app: t.Optional["Flask"] = None, **kwargs: t.Any) -> t.Any:
    """Deserialize an object from a string of JSON.

    Takes the same arguments as the built-in :func:`json.loads`, with
    some defaults from application configuration.

    :param s: JSON string to deserialize.
    :param app: Use this app's config instead of the active app context
        or defaults.
    :param kwargs: Extra arguments passed to :func:`json.loads`.

    .. versionchanged:: 2.0
        ``encoding`` is deprecated and will be removed in Flask 2.1. The
        data must be a string or UTF-8 bytes.

    .. versionchanged:: 1.0.3
        ``app`` can be passed directly, rather than requiring an app
        context for configuration.
    """
    _load_arg_defaults(kwargs, app=app)
    encoding = kwargs.pop("encoding", None)

    if encoding is not None:
        warnings.warn(
            "'encoding' is deprecated and will be removed in Flask 2.1."
            " The data must be a string or UTF-8 bytes.",
            DeprecationWarning,
            stacklevel=2,
        )

        if isinstance(s, bytes):
            s = s.decode(encoding)

    return _json.loads(s, **kwargs)


def load(fp: t.IO[str], app: t.Optional["Flask"] = None, **kwargs: t.Any) -> t.Any:
    """Deserialize an object from JSON read from a file object.

    Takes the same arguments as the built-in :func:`json.load`, with
    some defaults from application configuration.

    :param fp: File object to read JSON from.
    :param app: Use this app's config instead of the active app context
        or defaults.
    :param kwargs: Extra arguments passed to :func:`json.load`.

    .. versionchanged:: 2.0
        ``encoding`` is deprecated and will be removed in Flask 2.1. The
        file must be text mode, or binary mode with UTF-8 bytes.
    """
    _load_arg_defaults(kwargs, app=app)
    encoding = kwargs.pop("encoding", None)

    if encoding is not None:
        warnings.warn(
            "'encoding' is deprecated and will be removed in Flask 2.1."
            " The file must be text mode, or binary mode with UTF-8"
            " bytes.",
            DeprecationWarning,
            stacklevel=2,
        )

        if isinstance(fp.read(0), bytes):
            fp = io.TextIOWrapper(fp, encoding)  # type: ignore

    return _json.load(fp, **kwargs)


def htmlsafe_dumps(obj: t.Any, **kwargs: t.Any) -> str:
    """Serialize an object to a string of JSON with :func:`dumps`, then
    replace HTML-unsafe characters with Unicode escapes and mark the
    result safe with :class:`~markupsafe.Markup`.

    This is available in templates as the ``|tojson`` filter.

    The returned string is safe to render in HTML documents and
    ``<script>`` tags. The exception is in HTML attributes that are
    double quoted; either use single quotes or the ``|forceescape``
    filter.

    .. versionchanged:: 2.0
        Uses :func:`jinja2.utils.htmlsafe_json_dumps`. The returned
        value is marked safe by wrapping in :class:`~markupsafe.Markup`.

    .. versionchanged:: 0.10
        Single quotes are escaped, making this safe to use in HTML,
        ``<script>`` tags, and single-quoted attributes without further
        escaping.
    """
    return _jinja_htmlsafe_dumps(obj, dumps=dumps, **kwargs)


def htmlsafe_dump(obj: t.Any, fp: t.IO[str], **kwargs: t.Any) -> None:
    """Serialize an object to JSON written to a file object, replacing
    HTML-unsafe characters with Unicode escapes. See
    :func:`htmlsafe_dumps` and :func:`dumps`.
    """
    fp.write(htmlsafe_dumps(obj, **kwargs))


def jsonify(*args: t.Any, **kwargs: t.Any) -> "Response":
    """Serialize data to JSON and wrap it in a :class:`~flask.Response`
    with the :mimetype:`application/json` mimetype.

    Uses :func:`dumps` to serialize the data, but ``args`` and
    ``kwargs`` are treated as data rather than arguments to
    :func:`json.dumps`.

    1.  Single argument: Treated as a single value.
    2.  Multiple arguments: Treated as a list of values.
        ``jsonify(1, 2, 3)`` is the same as ``jsonify([1, 2, 3])``.
    3.  Keyword arguments: Treated as a dict of values.
        ``jsonify(data=data, errors=errors)`` is the same as
        ``jsonify({"data": data, "errors": errors})``.
    4.  Passing both arguments and keyword arguments is not allowed as
        it's not clear what should happen.

    .. code-block:: python

        from flask import jsonify

        @app.route("/users/me")
        def get_current_user():
            return jsonify(
                username=g.user.username,
                email=g.user.email,
                id=g.user.id,
            )

    Will return a JSON response like this:

    .. code-block:: javascript

        {
          "username": "admin",
          "email": "admin@localhost",
          "id": 42
        }

    The default output omits indents and spaces after separators. In
    debug mode or if :data:`JSONIFY_PRETTYPRINT_REGULAR` is ``True``,
    the output will be formatted to be easier to read.

    .. versionchanged:: 0.11
        Added support for serializing top-level arrays. This introduces
        a security risk in ancient browsers. See :ref:`security-json`.

    .. versionadded:: 0.2
    """
    indent = None
    separators = (",", ":")

    if current_app.config["JSONIFY_PRETTYPRINT_REGULAR"] or current_app.debug:
        indent = 2
        separators = (", ", ": ")

    if args and kwargs:
        raise TypeError("jsonify() behavior undefined when passed both args and kwargs")
    elif len(args) == 1:  # single args are passed directly to dumps()
        data = args[0]
    else:
        data = args or kwargs

    return current_app.response_class(
        f"{dumps(data, indent=indent, separators=separators)}\n",
        mimetype=current_app.config["JSONIFY_MIMETYPE"],
    )




          

      

      

    

  

    
      
          
            
  Source code for flask.sessions

import hashlib
import typing as t
import warnings
from collections.abc import MutableMapping
from datetime import datetime

from itsdangerous import BadSignature
from itsdangerous import URLSafeTimedSerializer
from werkzeug.datastructures import CallbackDict

from .helpers import is_ip
from .json.tag import TaggedJSONSerializer

if t.TYPE_CHECKING:
    import typing_extensions as te
    from .app import Flask
    from .wrappers import Request, Response


class SessionMixin(MutableMapping):
    """Expands a basic dictionary with session attributes."""

    @property
    def permanent(self) -> bool:
        """This reflects the ``'_permanent'`` key in the dict."""
        return self.get("_permanent", False)

    @permanent.setter
    def permanent(self, value: bool) -> None:
        self["_permanent"] = bool(value)

    #: Some implementations can detect whether a session is newly
    #: created, but that is not guaranteed. Use with caution. The mixin
    # default is hard-coded ``False``.
    new = False

    #: Some implementations can detect changes to the session and set
    #: this when that happens. The mixin default is hard coded to
    #: ``True``.
    modified = True

    #: Some implementations can detect when session data is read or
    #: written and set this when that happens. The mixin default is hard
    #: coded to ``True``.
    accessed = True


class SecureCookieSession(CallbackDict, SessionMixin):
    """Base class for sessions based on signed cookies.

    This session backend will set the :attr:`modified` and
    :attr:`accessed` attributes. It cannot reliably track whether a
    session is new (vs. empty), so :attr:`new` remains hard coded to
    ``False``.
    """

    #: When data is changed, this is set to ``True``. Only the session
    #: dictionary itself is tracked; if the session contains mutable
    #: data (for example a nested dict) then this must be set to
    #: ``True`` manually when modifying that data. The session cookie
    #: will only be written to the response if this is ``True``.
    modified = False

    #: When data is read or written, this is set to ``True``. Used by
    # :class:`.SecureCookieSessionInterface` to add a ``Vary: Cookie``
    #: header, which allows caching proxies to cache different pages for
    #: different users.
    accessed = False

    def __init__(self, initial: t.Any = None) -> None:
        def on_update(self) -> None:
            self.modified = True
            self.accessed = True

        super().__init__(initial, on_update)

    def __getitem__(self, key: str) -> t.Any:
        self.accessed = True
        return super().__getitem__(key)

    def get(self, key: str, default: t.Any = None) -> t.Any:
        self.accessed = True
        return super().get(key, default)

    def setdefault(self, key: str, default: t.Any = None) -> t.Any:
        self.accessed = True
        return super().setdefault(key, default)


class NullSession(SecureCookieSession):
    """Class used to generate nicer error messages if sessions are not
    available.  Will still allow read-only access to the empty session
    but fail on setting.
    """

    def _fail(self, *args: t.Any, **kwargs: t.Any) -> "te.NoReturn":
        raise RuntimeError(
            "The session is unavailable because no secret "
            "key was set.  Set the secret_key on the "
            "application to something unique and secret."
        )

    __setitem__ = __delitem__ = clear = pop = popitem = update = setdefault = _fail  # type: ignore # noqa: B950
    del _fail


class SessionInterface:
    """The basic interface you have to implement in order to replace the
    default session interface which uses werkzeug's securecookie
    implementation.  The only methods you have to implement are
    :meth:`open_session` and :meth:`save_session`, the others have
    useful defaults which you don't need to change.

    The session object returned by the :meth:`open_session` method has to
    provide a dictionary like interface plus the properties and methods
    from the :class:`SessionMixin`.  We recommend just subclassing a dict
    and adding that mixin::

        class Session(dict, SessionMixin):
            pass

    If :meth:`open_session` returns ``None`` Flask will call into
    :meth:`make_null_session` to create a session that acts as replacement
    if the session support cannot work because some requirement is not
    fulfilled.  The default :class:`NullSession` class that is created
    will complain that the secret key was not set.

    To replace the session interface on an application all you have to do
    is to assign :attr:`flask.Flask.session_interface`::

        app = Flask(__name__)
        app.session_interface = MySessionInterface()

    .. versionadded:: 0.8
    """

    #: :meth:`make_null_session` will look here for the class that should
    #: be created when a null session is requested.  Likewise the
    #: :meth:`is_null_session` method will perform a typecheck against
    #: this type.
    null_session_class = NullSession

    #: A flag that indicates if the session interface is pickle based.
    #: This can be used by Flask extensions to make a decision in regards
    #: to how to deal with the session object.
    #:
    #: .. versionadded:: 0.10
    pickle_based = False

    def make_null_session(self, app: "Flask") -> NullSession:
        """Creates a null session which acts as a replacement object if the
        real session support could not be loaded due to a configuration
        error.  This mainly aids the user experience because the job of the
        null session is to still support lookup without complaining but
        modifications are answered with a helpful error message of what
        failed.

        This creates an instance of :attr:`null_session_class` by default.
        """
        return self.null_session_class()

    def is_null_session(self, obj: object) -> bool:
        """Checks if a given object is a null session.  Null sessions are
        not asked to be saved.

        This checks if the object is an instance of :attr:`null_session_class`
        by default.
        """
        return isinstance(obj, self.null_session_class)

    def get_cookie_name(self, app: "Flask") -> str:
        """Returns the name of the session cookie.

        Uses ``app.session_cookie_name`` which is set to ``SESSION_COOKIE_NAME``
        """
        return app.session_cookie_name

    def get_cookie_domain(self, app: "Flask") -> t.Optional[str]:
        """Returns the domain that should be set for the session cookie.

        Uses ``SESSION_COOKIE_DOMAIN`` if it is configured, otherwise
        falls back to detecting the domain based on ``SERVER_NAME``.

        Once detected (or if not set at all), ``SESSION_COOKIE_DOMAIN`` is
        updated to avoid re-running the logic.
        """

        rv = app.config["SESSION_COOKIE_DOMAIN"]

        # set explicitly, or cached from SERVER_NAME detection
        # if False, return None
        if rv is not None:
            return rv if rv else None

        rv = app.config["SERVER_NAME"]

        # server name not set, cache False to return none next time
        if not rv:
            app.config["SESSION_COOKIE_DOMAIN"] = False
            return None

        # chop off the port which is usually not supported by browsers
        # remove any leading '.' since we'll add that later
        rv = rv.rsplit(":", 1)[0].lstrip(".")

        if "." not in rv:
            # Chrome doesn't allow names without a '.'. This should only
            # come up with localhost. Hack around this by not setting
            # the name, and show a warning.
            warnings.warn(
                f"{rv!r} is not a valid cookie domain, it must contain"
                " a '.'. Add an entry to your hosts file, for example"
                f" '{rv}.localdomain', and use that instead."
            )
            app.config["SESSION_COOKIE_DOMAIN"] = False
            return None

        ip = is_ip(rv)

        if ip:
            warnings.warn(
                "The session cookie domain is an IP address. This may not work"
                " as intended in some browsers. Add an entry to your hosts"
                ' file, for example "localhost.localdomain", and use that'
                " instead."
            )

        # if this is not an ip and app is mounted at the root, allow subdomain
        # matching by adding a '.' prefix
        if self.get_cookie_path(app) == "/" and not ip:
            rv = f".{rv}"

        app.config["SESSION_COOKIE_DOMAIN"] = rv
        return rv

    def get_cookie_path(self, app: "Flask") -> str:
        """Returns the path for which the cookie should be valid.  The
        default implementation uses the value from the ``SESSION_COOKIE_PATH``
        config var if it's set, and falls back to ``APPLICATION_ROOT`` or
        uses ``/`` if it's ``None``.
        """
        return app.config["SESSION_COOKIE_PATH"] or app.config["APPLICATION_ROOT"]

    def get_cookie_httponly(self, app: "Flask") -> bool:
        """Returns True if the session cookie should be httponly.  This
        currently just returns the value of the ``SESSION_COOKIE_HTTPONLY``
        config var.
        """
        return app.config["SESSION_COOKIE_HTTPONLY"]

    def get_cookie_secure(self, app: "Flask") -> bool:
        """Returns True if the cookie should be secure.  This currently
        just returns the value of the ``SESSION_COOKIE_SECURE`` setting.
        """
        return app.config["SESSION_COOKIE_SECURE"]

    def get_cookie_samesite(self, app: "Flask") -> str:
        """Return ``'Strict'`` or ``'Lax'`` if the cookie should use the
        ``SameSite`` attribute. This currently just returns the value of
        the :data:`SESSION_COOKIE_SAMESITE` setting.
        """
        return app.config["SESSION_COOKIE_SAMESITE"]

    def get_expiration_time(
        self, app: "Flask", session: SessionMixin
    ) -> t.Optional[datetime]:
        """A helper method that returns an expiration date for the session
        or ``None`` if the session is linked to the browser session.  The
        default implementation returns now + the permanent session
        lifetime configured on the application.
        """
        if session.permanent:
            return datetime.utcnow() + app.permanent_session_lifetime
        return None

    def should_set_cookie(self, app: "Flask", session: SessionMixin) -> bool:
        """Used by session backends to determine if a ``Set-Cookie`` header
        should be set for this session cookie for this response. If the session
        has been modified, the cookie is set. If the session is permanent and
        the ``SESSION_REFRESH_EACH_REQUEST`` config is true, the cookie is
        always set.

        This check is usually skipped if the session was deleted.

        .. versionadded:: 0.11
        """

        return session.modified or (
            session.permanent and app.config["SESSION_REFRESH_EACH_REQUEST"]
        )

    def open_session(
        self, app: "Flask", request: "Request"
    ) -> t.Optional[SessionMixin]:
        """This method has to be implemented and must either return ``None``
        in case the loading failed because of a configuration error or an
        instance of a session object which implements a dictionary like
        interface + the methods and attributes on :class:`SessionMixin`.
        """
        raise NotImplementedError()

    def save_session(
        self, app: "Flask", session: SessionMixin, response: "Response"
    ) -> None:
        """This is called for actual sessions returned by :meth:`open_session`
        at the end of the request.  This is still called during a request
        context so if you absolutely need access to the request you can do
        that.
        """
        raise NotImplementedError()


session_json_serializer = TaggedJSONSerializer()


class SecureCookieSessionInterface(SessionInterface):
    """The default session interface that stores sessions in signed cookies
    through the :mod:`itsdangerous` module.
    """

    #: the salt that should be applied on top of the secret key for the
    #: signing of cookie based sessions.
    salt = "cookie-session"
    #: the hash function to use for the signature.  The default is sha1
    digest_method = staticmethod(hashlib.sha1)
    #: the name of the itsdangerous supported key derivation.  The default
    #: is hmac.
    key_derivation = "hmac"
    #: A python serializer for the payload.  The default is a compact
    #: JSON derived serializer with support for some extra Python types
    #: such as datetime objects or tuples.
    serializer = session_json_serializer
    session_class = SecureCookieSession

    def get_signing_serializer(
        self, app: "Flask"
    ) -> t.Optional[URLSafeTimedSerializer]:
        if not app.secret_key:
            return None
        signer_kwargs = dict(
            key_derivation=self.key_derivation, digest_method=self.digest_method
        )
        return URLSafeTimedSerializer(
            app.secret_key,
            salt=self.salt,
            serializer=self.serializer,
            signer_kwargs=signer_kwargs,
        )

    def open_session(
        self, app: "Flask", request: "Request"
    ) -> t.Optional[SecureCookieSession]:
        s = self.get_signing_serializer(app)
        if s is None:
            return None
        val = request.cookies.get(self.get_cookie_name(app))
        if not val:
            return self.session_class()
        max_age = int(app.permanent_session_lifetime.total_seconds())
        try:
            data = s.loads(val, max_age=max_age)
            return self.session_class(data)
        except BadSignature:
            return self.session_class()

    def save_session(
        self, app: "Flask", session: SessionMixin, response: "Response"
    ) -> None:
        name = self.get_cookie_name(app)
        domain = self.get_cookie_domain(app)
        path = self.get_cookie_path(app)
        secure = self.get_cookie_secure(app)
        samesite = self.get_cookie_samesite(app)

        # If the session is modified to be empty, remove the cookie.
        # If the session is empty, return without setting the cookie.
        if not session:
            if session.modified:
                response.delete_cookie(
                    name, domain=domain, path=path, secure=secure, samesite=samesite
                )

            return

        # Add a "Vary: Cookie" header if the session was accessed at all.
        if session.accessed:
            response.vary.add("Cookie")

        if not self.should_set_cookie(app, session):
            return

        httponly = self.get_cookie_httponly(app)
        expires = self.get_expiration_time(app, session)
        val = self.get_signing_serializer(app).dumps(dict(session))  # type: ignore
        response.set_cookie(
            name,
            val,  # type: ignore
            expires=expires,
            httponly=httponly,
            domain=domain,
            path=path,
            secure=secure,
            samesite=samesite,
        )




          

      

      

    

  

    
      
          
            
  Source code for flask.templating

import typing as t

from jinja2 import BaseLoader
from jinja2 import Environment as BaseEnvironment
from jinja2 import Template
from jinja2 import TemplateNotFound

from .globals import _app_ctx_stack
from .globals import _request_ctx_stack
from .signals import before_render_template
from .signals import template_rendered

if t.TYPE_CHECKING:
    from .app import Flask
    from .scaffold import Scaffold


def _default_template_ctx_processor() -> t.Dict[str, t.Any]:
    """Default template context processor.  Injects `request`,
    `session` and `g`.
    """
    reqctx = _request_ctx_stack.top
    appctx = _app_ctx_stack.top
    rv = {}
    if appctx is not None:
        rv["g"] = appctx.g
    if reqctx is not None:
        rv["request"] = reqctx.request
        rv["session"] = reqctx.session
    return rv


class Environment(BaseEnvironment):
    """Works like a regular Jinja2 environment but has some additional
    knowledge of how Flask's blueprint works so that it can prepend the
    name of the blueprint to referenced templates if necessary.
    """

    def __init__(self, app: "Flask", **options: t.Any) -> None:
        if "loader" not in options:
            options["loader"] = app.create_global_jinja_loader()
        BaseEnvironment.__init__(self, **options)
        self.app = app


class DispatchingJinjaLoader(BaseLoader):
    """A loader that looks for templates in the application and all
    the blueprint folders.
    """

    def __init__(self, app: "Flask") -> None:
        self.app = app

    def get_source(  # type: ignore
        self, environment: Environment, template: str
    ) -> t.Tuple[str, t.Optional[str], t.Optional[t.Callable]]:
        if self.app.config["EXPLAIN_TEMPLATE_LOADING"]:
            return self._get_source_explained(environment, template)
        return self._get_source_fast(environment, template)

    def _get_source_explained(
        self, environment: Environment, template: str
    ) -> t.Tuple[str, t.Optional[str], t.Optional[t.Callable]]:
        attempts = []
        rv: t.Optional[t.Tuple[str, t.Optional[str], t.Optional[t.Callable[[], bool]]]]
        trv: t.Optional[
            t.Tuple[str, t.Optional[str], t.Optional[t.Callable[[], bool]]]
        ] = None

        for srcobj, loader in self._iter_loaders(template):
            try:
                rv = loader.get_source(environment, template)
                if trv is None:
                    trv = rv
            except TemplateNotFound:
                rv = None
            attempts.append((loader, srcobj, rv))

        from .debughelpers import explain_template_loading_attempts

        explain_template_loading_attempts(self.app, template, attempts)

        if trv is not None:
            return trv
        raise TemplateNotFound(template)

    def _get_source_fast(
        self, environment: Environment, template: str
    ) -> t.Tuple[str, t.Optional[str], t.Optional[t.Callable]]:
        for _srcobj, loader in self._iter_loaders(template):
            try:
                return loader.get_source(environment, template)
            except TemplateNotFound:
                continue
        raise TemplateNotFound(template)

    def _iter_loaders(
        self, template: str
    ) -> t.Generator[t.Tuple["Scaffold", BaseLoader], None, None]:
        loader = self.app.jinja_loader
        if loader is not None:
            yield self.app, loader

        for blueprint in self.app.iter_blueprints():
            loader = blueprint.jinja_loader
            if loader is not None:
                yield blueprint, loader

    def list_templates(self) -> t.List[str]:
        result = set()
        loader = self.app.jinja_loader
        if loader is not None:
            result.update(loader.list_templates())

        for blueprint in self.app.iter_blueprints():
            loader = blueprint.jinja_loader
            if loader is not None:
                for template in loader.list_templates():
                    result.add(template)

        return list(result)


def _render(template: Template, context: dict, app: "Flask") -> str:
    """Renders the template and fires the signal"""

    before_render_template.send(app, template=template, context=context)
    rv = template.render(context)
    template_rendered.send(app, template=template, context=context)
    return rv


def render_template(
    template_name_or_list: t.Union[str, t.List[str]], **context: t.Any
) -> str:
    """Renders a template from the template folder with the given
    context.

    :param template_name_or_list: the name of the template to be
                                  rendered, or an iterable with template names
                                  the first one existing will be rendered
    :param context: the variables that should be available in the
                    context of the template.
    """
    ctx = _app_ctx_stack.top
    ctx.app.update_template_context(context)
    return _render(
        ctx.app.jinja_env.get_or_select_template(template_name_or_list),
        context,
        ctx.app,
    )


def render_template_string(source: str, **context: t.Any) -> str:
    """Renders a template from the given template source string
    with the given context. Template variables will be autoescaped.

    :param source: the source code of the template to be
                   rendered
    :param context: the variables that should be available in the
                    context of the template.
    """
    ctx = _app_ctx_stack.top
    ctx.app.update_template_context(context)
    return _render(ctx.app.jinja_env.from_string(source), context, ctx.app)




          

      

      

    

  

    
      
          
            
  Source code for flask.wrappers

import typing as t

from werkzeug.exceptions import BadRequest
from werkzeug.wrappers import Request as RequestBase
from werkzeug.wrappers import Response as ResponseBase

from . import json
from .globals import current_app
from .helpers import _split_blueprint_path

if t.TYPE_CHECKING:
    import typing_extensions as te
    from werkzeug.routing import Rule


class Request(RequestBase):
    """The request object used by default in Flask.  Remembers the
    matched endpoint and view arguments.

    It is what ends up as :class:`~flask.request`.  If you want to replace
    the request object used you can subclass this and set
    :attr:`~flask.Flask.request_class` to your subclass.

    The request object is a :class:`~werkzeug.wrappers.Request` subclass and
    provides all of the attributes Werkzeug defines plus a few Flask
    specific ones.
    """

    json_module = json

    #: The internal URL rule that matched the request.  This can be
    #: useful to inspect which methods are allowed for the URL from
    #: a before/after handler (``request.url_rule.methods``) etc.
    #: Though if the request's method was invalid for the URL rule,
    #: the valid list is available in ``routing_exception.valid_methods``
    #: instead (an attribute of the Werkzeug exception
    #: :exc:`~werkzeug.exceptions.MethodNotAllowed`)
    #: because the request was never internally bound.
    #:
    #: .. versionadded:: 0.6
    url_rule: t.Optional["Rule"] = None

    #: A dict of view arguments that matched the request.  If an exception
    #: happened when matching, this will be ``None``.
    view_args: t.Optional[t.Dict[str, t.Any]] = None

    #: If matching the URL failed, this is the exception that will be
    #: raised / was raised as part of the request handling.  This is
    #: usually a :exc:`~werkzeug.exceptions.NotFound` exception or
    #: something similar.
    routing_exception: t.Optional[Exception] = None

    @property
    def max_content_length(self) -> t.Optional[int]:  # type: ignore
        """Read-only view of the ``MAX_CONTENT_LENGTH`` config key."""
        if current_app:
            return current_app.config["MAX_CONTENT_LENGTH"]
        else:
            return None

    @property
    def endpoint(self) -> t.Optional[str]:
        """The endpoint that matched the request URL.

        This will be ``None`` if matching failed or has not been
        performed yet.

        This in combination with :attr:`view_args` can be used to
        reconstruct the same URL or a modified URL.
        """
        if self.url_rule is not None:
            return self.url_rule.endpoint

        return None

    @property
    def blueprint(self) -> t.Optional[str]:
        """The registered name of the current blueprint.

        This will be ``None`` if the endpoint is not part of a
        blueprint, or if URL matching failed or has not been performed
        yet.

        This does not necessarily match the name the blueprint was
        created with. It may have been nested, or registered with a
        different name.
        """
        endpoint = self.endpoint

        if endpoint is not None and "." in endpoint:
            return endpoint.rpartition(".")[0]

        return None

    @property
    def blueprints(self) -> t.List[str]:
        """The registered names of the current blueprint upwards through
        parent blueprints.

        This will be an empty list if there is no current blueprint, or
        if URL matching failed.

        .. versionadded:: 2.0.1
        """
        name = self.blueprint

        if name is None:
            return []

        return _split_blueprint_path(name)

    def _load_form_data(self) -> None:
        RequestBase._load_form_data(self)

        # In debug mode we're replacing the files multidict with an ad-hoc
        # subclass that raises a different error for key errors.
        if (
            current_app
            and current_app.debug
            and self.mimetype != "multipart/form-data"
            and not self.files
        ):
            from .debughelpers import attach_enctype_error_multidict

            attach_enctype_error_multidict(self)

    def on_json_loading_failed(self, e: Exception) -> "te.NoReturn":
        if current_app and current_app.debug:
            raise BadRequest(f"Failed to decode JSON object: {e}")

        raise BadRequest()


class Response(ResponseBase):
    """The response object that is used by default in Flask.  Works like the
    response object from Werkzeug but is set to have an HTML mimetype by
    default.  Quite often you don't have to create this object yourself because
    :meth:`~flask.Flask.make_response` will take care of that for you.

    If you want to replace the response object used you can subclass this and
    set :attr:`~flask.Flask.response_class` to your subclass.

    .. versionchanged:: 1.0
        JSON support is added to the response, like the request. This is useful
        when testing to get the test client response data as JSON.

    .. versionchanged:: 1.0

        Added :attr:`max_cookie_size`.
    """

    default_mimetype = "text/html"

    json_module = json

    @property
    def max_cookie_size(self) -> int:  # type: ignore
        """Read-only view of the :data:`MAX_COOKIE_SIZE` config key.

        See :attr:`~werkzeug.wrappers.Response.max_cookie_size` in
        Werkzeug's docs.
        """
        if current_app:
            return current_app.config["MAX_COOKIE_SIZE"]

        # return Werkzeug's default when not in an app context
        return super().max_cookie_size




          

      

      

    

  

    
      
          
            
  Source code for furl.furl

# -*- coding: utf-8 -*-

#
# furl - URL manipulation made simple.
#
# Ansgar Grunseid
# grunseid.com
# grunseid@gmail.com
#
# License: Build Amazing Things (Unlicense)
#

import re
import abc
import warnings
from copy import deepcopy
from posixpath import normpath

import six
from six.moves import urllib
from six.moves.urllib.parse import quote, unquote
try:
    from icecream import ic
except ImportError:  # Graceful fallback if IceCream isn't installed.
    ic = lambda *a: None if not a else (a[0] if len(a) == 1 else a)  # noqa

from .omdict1D import omdict1D
from .compat import string_types, UnicodeMixin
from .common import (
    callable_attr, is_iterable_but_not_string, absent as _absent)


# Map of common protocols, as suggested by the common protocols included in
# urllib/parse.py, to their default ports. Protocol scheme strings are
# lowercase.
#
# TODO(Ans): Is there a public map of schemes to their default ports? If not,
# create one? Best I (Ansgar) could find is
#
#   https://gist.github.com/mahmoud/2fe281a8daaff26cfe9c15d2c5bf5c8b
#
DEFAULT_PORTS = {
    'acap': 674,
    'afp': 548,
    'dict': 2628,
    'dns': 53,
    'ftp': 21,
    'git': 9418,
    'gopher': 70,
    'hdl': 2641,
    'http': 80,
    'https': 443,
    'imap': 143,
    'ipp': 631,
    'ipps': 631,
    'irc': 194,
    'ircs': 6697,
    'ldap': 389,
    'ldaps': 636,
    'mms': 1755,
    'msrp': 2855,
    'mtqp': 1038,
    'nfs': 111,
    'nntp': 119,
    'nntps': 563,
    'pop': 110,
    'prospero': 1525,
    'redis': 6379,
    'rsync': 873,
    'rtsp': 554,
    'rtsps': 322,
    'rtspu': 5005,
    'sftp': 22,
    'sip': 5060,
    'sips': 5061,
    'smb': 445,
    'snews': 563,
    'snmp': 161,
    'ssh': 22,
    'svn': 3690,
    'telnet': 23,
    'tftp': 69,
    'ventrilo': 3784,
    'vnc': 5900,
    'wais': 210,
    'ws': 80,
    'wss': 443,
    'xmpp': 5222,
}


def lget(lst, index, default=None):
    try:
        return lst[index]
    except IndexError:
        return default


def attemptstr(o):
    try:
        return str(o)
    except Exception:
        return o


def utf8(o, default=_absent):
    try:
        return o.encode('utf8')
    except Exception:
        return o if default is _absent else default


def non_string_iterable(o):
    return callable_attr(o, '__iter__') and not isinstance(o, string_types)


# TODO(grun): Support IDNA2008 via the third party idna module. See
# https://github.com/gruns/furl/issues/73.
def idna_encode(o):
    if callable_attr(o, 'encode'):
        return str(o.encode('idna').decode('utf8'))
    return o


def idna_decode(o):
    if callable_attr(utf8(o), 'decode'):
        return utf8(o).decode('idna')
    return o


def is_valid_port(port):
    port = str(port)
    if not port.isdigit() or not 0 < int(port) <= 65535:
        return False
    return True


def static_vars(**kwargs):
    def decorator(func):
        for key, value in six.iteritems(kwargs):
            setattr(func, key, value)
        return func
    return decorator


def create_quote_fn(safe_charset, quote_plus):
    def quote_fn(s, dont_quote):
        if dont_quote is True:
            safe = safe_charset
        elif dont_quote is False:
            safe = ''
        else:  # <dont_quote> is expected to be a string.
            safe = dont_quote

        # Prune duplicates and characters not in <safe_charset>.
        safe = ''.join(set(safe) & set(safe_charset))  # E.g. '?^#?' -> '?'.

        quoted = quote(s, safe)
        if quote_plus:
            quoted = quoted.replace('%20', '+')

        return quoted

    return quote_fn


#
# TODO(grun): Update some of the regex functions below to reflect the fact that
# the valid encoding of Path segments differs slightly from the valid encoding
# of Fragment Path segments. Similarly, the valid encodings of Query keys and
# values differ slightly from the valid encodings of Fragment Query keys and
# values.
#
# For example, '?' and '#' don't need to be encoded in Fragment Path segments
# but they must be encoded in Path segments. Similarly, '#' doesn't need to be
# encoded in Fragment Query keys and values, but must be encoded in Query keys
# and values.
#
# Perhaps merge them with URLPath, FragmentPath, URLQuery, and
# FragmentQuery when those new classes are created (see the TODO
# currently at the top of the source, 02/03/2012).
#

# RFC 3986 (https://www.ietf.org/rfc/rfc3986.txt)
#
#   unreserved  = ALPHA / DIGIT / "-" / "." / "_" / "~"
#
#   pct-encoded = "%" HEXDIG HEXDIG
#
#   sub-delims  = "!" / "$" / "&" / "'" / "(" / ")"
#                 / "*" / "+" / "," / ";" / "="
#
#   pchar       = unreserved / pct-encoded / sub-delims / ":" / "@"
#
#   === Path ===
#   segment     = *pchar
#
#   === Query ===
#   query       = *( pchar / "/" / "?" )
#
#   === Scheme ===
#   scheme      = ALPHA *( ALPHA / DIGIT / "+" / "-" / "." )
#
PERCENT_REGEX = r'\%[a-fA-F\d][a-fA-F\d]'
INVALID_HOST_CHARS = '!@#$%^&\'\"*()+=:;/'


@static_vars(regex=re.compile(
    r'^([\w%s]|(%s))*$' % (re.escape('-.~:@!$&\'()*+,;='), PERCENT_REGEX)))
def is_valid_encoded_path_segment(segment):
    return is_valid_encoded_path_segment.regex.match(segment) is not None


@static_vars(regex=re.compile(
    r'^([\w%s]|(%s))*$' % (re.escape('-.~:@!$&\'()*+,;/?'), PERCENT_REGEX)))
def is_valid_encoded_query_key(key):
    return is_valid_encoded_query_key.regex.match(key) is not None


@static_vars(regex=re.compile(
    r'^([\w%s]|(%s))*$' % (re.escape('-.~:@!$&\'()*+,;/?='), PERCENT_REGEX)))
def is_valid_encoded_query_value(value):
    return is_valid_encoded_query_value.regex.match(value) is not None


@static_vars(regex=re.compile(r'[a-zA-Z][a-zA-Z\-\.\+]*'))
def is_valid_scheme(scheme):
    return is_valid_scheme.regex.match(scheme) is not None


@static_vars(regex=re.compile('[%s]' % re.escape(INVALID_HOST_CHARS)))
def is_valid_host(hostname):
    toks = hostname.split('.')
    if toks[-1] == '':  # Trailing '.' in a fully qualified domain name.
        toks.pop()

    for tok in toks:
        if is_valid_host.regex.search(tok) is not None:
            return False

    return '' not in toks  # Adjacent periods aren't allowed.


def get_scheme(url):
    if url.startswith(':'):
        return ''

    # Avoid incorrect scheme extraction with url.find(':') when other URL
    # components, like the path, query, fragment, etc, may have a colon in
    # them. For example, the URL 'a?query:', whose query has a ':' in it.
    no_fragment = url.split('#', 1)[0]
    no_query = no_fragment.split('?', 1)[0]
    no_path_or_netloc = no_query.split('/', 1)[0]
    scheme = url[:max(0, no_path_or_netloc.find(':'))] or None

    if scheme is not None and not is_valid_scheme(scheme):
        return None

    return scheme


def strip_scheme(url):
    scheme = get_scheme(url) or ''
    url = url[len(scheme):]
    if url.startswith(':'):
        url = url[1:]
    return url


def set_scheme(url, scheme):
    after_scheme = strip_scheme(url)
    if scheme is None:
        return after_scheme
    else:
        return '%s:%s' % (scheme, after_scheme)


# 'netloc' in Python parlance, 'authority' in RFC 3986 parlance.
def has_netloc(url):
    scheme = get_scheme(url)
    return url.startswith('//' if scheme is None else scheme + '://')


def urlsplit(url):
    """
    Parameters:
      url: URL string to split.
    Returns: urlparse.SplitResult tuple subclass, just like
      urlparse.urlsplit() returns, with fields (scheme, netloc, path,
      query, fragment, username, password, hostname, port). See
        http://docs.python.org/library/urlparse.html#urlparse.urlsplit
      for more details on urlsplit().
    """
    original_scheme = get_scheme(url)

    # urlsplit() parses URLs differently depending on whether or not the URL's
    # scheme is in any of
    #
    #   urllib.parse.uses_fragment
    #   urllib.parse.uses_netloc
    #   urllib.parse.uses_params
    #   urllib.parse.uses_query
    #   urllib.parse.uses_relative
    #
    # For consistent URL parsing, switch the URL's scheme to 'http', a scheme
    # in all of the aforementioned uses_* lists, and afterwards revert to the
    # original scheme (which may or may not be in some, or all, of the the
    # uses_* lists).
    if original_scheme is not None:
        url = set_scheme(url, 'http')

    scheme, netloc, path, query, fragment = urllib.parse.urlsplit(url)

    # Detect and preserve the '//' before the netloc, if present. E.g. preserve
    # URLs like 'http:', 'http://', and '///sup' correctly.
    after_scheme = strip_scheme(url)
    if after_scheme.startswith('//'):
        netloc = netloc or ''
    else:
        netloc = None

    scheme = original_scheme

    return urllib.parse.SplitResult(scheme, netloc, path, query, fragment)


def urljoin(base, url):
    """
    Parameters:
      base: Base URL to join with <url>.
      url: Relative or absolute URL to join with <base>.

    Returns: The resultant URL from joining <base> and <url>.
    """
    base_scheme = get_scheme(base) if has_netloc(base) else None
    url_scheme = get_scheme(url) if has_netloc(url) else None

    if base_scheme is not None:
        # For consistent URL joining, switch the base URL's scheme to
        # 'http'. urllib.parse.urljoin() behaves differently depending on the
        # scheme. E.g.
        #
        #   >>> urllib.parse.urljoin('http://google.com/', 'hi')
        #   'http://google.com/hi'
        #
        # vs
        #
        #   >>> urllib.parse.urljoin('asdf://google.com/', 'hi')
        #   'hi'
        root = set_scheme(base, 'http')
    else:
        root = base

    joined = urllib.parse.urljoin(root, url)

    new_scheme = url_scheme if url_scheme is not None else base_scheme
    if new_scheme is not None and has_netloc(joined):
        joined = set_scheme(joined, new_scheme)

    return joined


def join_path_segments(*args):
    """
    Join multiple lists of path segments together, intelligently
    handling path segments borders to preserve intended slashes of the
    final constructed path.

    This function is not encoding aware. It doesn't test for, or change,
    the encoding of path segments it is passed.

    Examples:
      join_path_segments(['a'], ['b']) == ['a','b']
      join_path_segments(['a',''], ['b']) == ['a','b']
      join_path_segments(['a'], ['','b']) == ['a','b']
      join_path_segments(['a',''], ['','b']) == ['a','','b']
      join_path_segments(['a','b'], ['c','d']) == ['a','b','c','d']

    Returns: A list containing the joined path segments.
    """
    finals = []

    for segments in args:
        if not segments or segments == ['']:
            continue
        elif not finals:
            finals.extend(segments)
        else:
            # Example #1: ['a',''] + ['b'] == ['a','b']
            # Example #2: ['a',''] + ['','b'] == ['a','','b']
            if finals[-1] == '' and (segments[0] != '' or len(segments) > 1):
                finals.pop(-1)
            # Example: ['a'] + ['','b'] == ['a','b']
            elif finals[-1] != '' and segments[0] == '' and len(segments) > 1:
                segments = segments[1:]
            finals.extend(segments)

    return finals


def remove_path_segments(segments, remove):
    """
    Removes the path segments of <remove> from the end of the path
    segments <segments>.

    Examples:
      # ('/a/b/c', 'b/c') -> '/a/'
      remove_path_segments(['','a','b','c'], ['b','c']) == ['','a','']
      # ('/a/b/c', '/b/c') -> '/a'
      remove_path_segments(['','a','b','c'], ['','b','c']) == ['','a']

    Returns: The list of all remaining path segments after the segments
    in <remove> have been removed from the end of <segments>. If no
    segments from <remove> were removed from <segments>, <segments> is
    returned unmodified.
    """
    # [''] means a '/', which is properly represented by ['', ''].
    if segments == ['']:
        segments.append('')
    if remove == ['']:
        remove.append('')

    ret = None
    if remove == segments:
        ret = []
    elif len(remove) > len(segments):
        ret = segments
    else:
        toremove = list(remove)

        if len(remove) > 1 and remove[0] == '':
            toremove.pop(0)

        if toremove and toremove == segments[-1 * len(toremove):]:
            ret = segments[:len(segments) - len(toremove)]
            if remove[0] != '' and ret:
                ret.append('')
        else:
            ret = segments

    return ret


def quacks_like_a_path_with_segments(obj):
    return (
        hasattr(obj, 'segments') and
        is_iterable_but_not_string(obj.segments))


class Path(object):

    """
    Represents a path comprised of zero or more path segments.

      http://tools.ietf.org/html/rfc3986#section-3.3

    Path parameters aren't supported.

    Attributes:
      _force_absolute: Function whos boolean return value specifies
        whether self.isabsolute should be forced to True or not. If
        _force_absolute(self) returns True, isabsolute is read only and
        raises an AttributeError if assigned to. If
        _force_absolute(self) returns False, isabsolute is mutable and
        can be set to True or False. URL paths use _force_absolute and
        return True if the netloc is non-empty (not equal to
        ''). Fragment paths are never read-only and their
        _force_absolute(self) always returns False.
      segments: List of zero or more path segments comprising this
        path. If the path string has a trailing '/', the last segment
        will be '' and self.isdir will be True and self.isfile will be
        False. An empty segment list represents an empty path, not '/'
        (though they have the same meaning).
      isabsolute: Boolean whether or not this is an absolute path or
        not. An absolute path starts with a '/'. self.isabsolute is
        False if the path is empty (self.segments == [] and str(path) ==
        '').
      strict: Boolean whether or not UserWarnings should be raised if
        improperly encoded path strings are provided to methods that
        take such strings, like load(), add(), set(), remove(), etc.
    """

    # From RFC 3986:
    #   segment       = *pchar
    #   pchar         = unreserved / pct-encoded / sub-delims / ":" / "@"
    #   unreserved    = ALPHA / DIGIT / "-" / "." / "_" / "~"
    #   sub-delims    = "!" / "$" / "&" / "'" / "(" / ")"
    #                       / "*" / "+" / "," / ";" / "="
    SAFE_SEGMENT_CHARS = ":@-._~!$&'()*+,;="

    def __init__(self, path='', force_absolute=lambda _: False, strict=False):
        self.segments = []

        self.strict = strict
        self._isabsolute = False
        self._force_absolute = force_absolute

        self.load(path)

    def load(self, path):
        """
        Load <path>, replacing any existing path. <path> can either be
        a Path instance, a list of segments, a path string to adopt.

        Returns: <self>.
        """
        if not path:
            segments = []
        elif quacks_like_a_path_with_segments(path):  # Path interface.
            segments = path.segments
        elif is_iterable_but_not_string(path):  # List interface.
            segments = path
        else:  # String interface.
            segments = self._segments_from_path(path)

        if self._force_absolute(self):
            self._isabsolute = True if segments else False
        else:
            self._isabsolute = (segments and segments[0] == '')

        if self.isabsolute and len(segments) > 1 and segments[0] == '':
            segments.pop(0)

        self.segments = segments

        return self

    def add(self, path):
        """
        Add <path> to the existing path. <path> can either be a Path instance,
        a list of segments, or a path string to append to the existing path.

        Returns: <self>.
        """
        if quacks_like_a_path_with_segments(path):  # Path interface.
            newsegments = path.segments
        elif is_iterable_but_not_string(path):  # List interface.
            newsegments = path
        else:  # String interface.
            newsegments = self._segments_from_path(path)

        # Preserve the opening '/' if one exists already (self.segments
        # == ['']).
        if self.segments == [''] and newsegments and newsegments[0] != '':
            newsegments.insert(0, '')

        segments = self.segments
        if self.isabsolute and self.segments and self.segments[0] != '':
            segments.insert(0, '')

        self.load(join_path_segments(segments, newsegments))

        return self

    def set(self, path):
        self.load(path)
        return self

    def remove(self, path):
        if path is True:
            self.load('')
        else:
            if is_iterable_but_not_string(path):  # List interface.
                segments = path
            else:  # String interface.
                segments = self._segments_from_path(path)
            base = ([''] if self.isabsolute else []) + self.segments
            self.load(remove_path_segments(base, segments))

        return self

    def normalize(self):
        """
        Normalize the path. Turn '//a/./b/../c//' into '/a/c/'.

        Returns: <self>.
        """
        if str(self):
            normalized = normpath(str(self)) + ('/' * self.isdir)
            if normalized.startswith('//'):  # http://bugs.python.org/636648
                normalized = '/' + normalized.lstrip('/')
            self.load(normalized)

        return self

    def asdict(self):
        return {
            'encoded': str(self),
            'isdir': self.isdir,
            'isfile': self.isfile,
            'segments': self.segments,
            'isabsolute': self.isabsolute,
            }

    @property
    def isabsolute(self):
        if self._force_absolute(self):
            return True
        return self._isabsolute

    @isabsolute.setter
    def isabsolute(self, isabsolute):
        """
        Raises: AttributeError if _force_absolute(self) returns True.
        """
        if self._force_absolute(self):
            s = ('Path.isabsolute is True and read-only for URLs with a netloc'
                 ' (a username, password, host, and/or port). A URL path must '
                 "start with a '/' to separate itself from a netloc.")
            raise AttributeError(s)
        self._isabsolute = isabsolute

    @property
    def isdir(self):
        """
        Returns: True if the path ends on a directory, False
        otherwise. If True, the last segment is '', representing the
        trailing '/' of the path.
        """
        return (self.segments == [] or
                (self.segments and self.segments[-1] == ''))

    @property
    def isfile(self):
        """
        Returns: True if the path ends on a file, False otherwise. If
        True, the last segment is not '', representing some file as the
        last segment of the path.
        """
        return not self.isdir

    def __truediv__(self, path):
        copy = deepcopy(self)
        return copy.add(path)

    def __eq__(self, other):
        return str(self) == str(other)

    def __ne__(self, other):
        return not self == other

    def __bool__(self):
        return len(self.segments) > 0
    __nonzero__ = __bool__

    def __str__(self):
        segments = list(self.segments)
        if self.isabsolute:
            if not segments:
                segments = ['', '']
            else:
                segments.insert(0, '')
        return self._path_from_segments(segments)

    def __repr__(self):
        return "%s('%s')" % (self.__class__.__name__, str(self))

    def _segments_from_path(self, path):
        """
        Returns: The list of path segments from the path string <path>.

        Raises: UserWarning if <path> is an improperly encoded path
        string and self.strict is True.

        TODO(grun): Accept both list values and string values and
        refactor the list vs string interface testing to this common
        method.
        """
        segments = []
        for segment in path.split('/'):
            if not is_valid_encoded_path_segment(segment):
                segment = quote(utf8(segment))
                if self.strict:
                    s = ("Improperly encoded path string received: '%s'. "
                         "Proceeding, but did you mean '%s'?" %
                         (path, self._path_from_segments(segments)))
                    warnings.warn(s, UserWarning)
            segments.append(utf8(segment))
        del segment

        # In Python 3, utf8() returns Bytes objects that must be decoded into
        # strings before they can be passed to unquote(). In Python 2, utf8()
        # returns strings that can be passed directly to urllib.unquote().
        segments = [
            segment.decode('utf8')
            if isinstance(segment, bytes) and not isinstance(segment, str)
            else segment for segment in segments]

        return [unquote(segment) for segment in segments]

    def _path_from_segments(self, segments):
        """
        Combine the provided path segments <segments> into a path string. Path
        segments in <segments> will be quoted.

        Returns: A path string with quoted path segments.
        """
        segments = [
            quote(utf8(attemptstr(segment)), self.SAFE_SEGMENT_CHARS)
            for segment in segments]
        return '/'.join(segments)


@six.add_metaclass(abc.ABCMeta)
class PathCompositionInterface(object):

    """
    Abstract class interface for a parent class that contains a Path.
    """

    def __init__(self, strict=False):
        """
        Params:
          force_absolute: See Path._force_absolute.

        Assignments to <self> in __init__() must be added to
        __setattr__() below.
        """
        self._path = Path(force_absolute=self._force_absolute, strict=strict)

    @property
    def path(self):
        return self._path

    @property
    def pathstr(self):
        """This method is deprecated. Use str(furl.path) instead."""
        s = ('furl.pathstr is deprecated. Use str(furl.path) instead. There '
             'should be one, and preferably only one, obvious way to serialize'
             ' a Path object to a string.')
        warnings.warn(s, DeprecationWarning)
        return str(self._path)

    @abc.abstractmethod
    def _force_absolute(self, path):
        """
        Subclass me.
        """
        pass

    def __setattr__(self, attr, value):
        """
        Returns: True if this attribute is handled and set here, False
        otherwise.
        """
        if attr == '_path':
            self.__dict__[attr] = value
            return True
        elif attr == 'path':
            self._path.load(value)
            return True
        return False


@six.add_metaclass(abc.ABCMeta)
class URLPathCompositionInterface(PathCompositionInterface):

    """
    Abstract class interface for a parent class that contains a URL
    Path.

    A URL path's isabsolute attribute is absolute and read-only if a
    netloc is defined. A path cannot start without '/' if there's a
    netloc. For example, the URL 'http://google.coma/path' makes no
    sense. It should be 'http://google.com/a/path'.

    A URL path's isabsolute attribute is mutable if there's no
    netloc. The scheme doesn't matter. For example, the isabsolute
    attribute of the URL path in 'mailto:user@host.com', with scheme
    'mailto' and path 'user@host.com', is mutable because there is no
    netloc. See

      http://en.wikipedia.org/wiki/URI_scheme#Examples
    """

    def __init__(self, strict=False):
        PathCompositionInterface.__init__(self, strict=strict)

    def _force_absolute(self, path):
        return bool(path) and self.netloc


@six.add_metaclass(abc.ABCMeta)
class FragmentPathCompositionInterface(PathCompositionInterface):

    """
    Abstract class interface for a parent class that contains a Fragment
    Path.

    Fragment Paths they be set to absolute (self.isabsolute = True) or
    not absolute (self.isabsolute = False).
    """

    def __init__(self, strict=False):
        PathCompositionInterface.__init__(self, strict=strict)

    def _force_absolute(self, path):
        return False


class Query(object):

    """
    Represents a URL query comprised of zero or more unique parameters
    and their respective values.

      http://tools.ietf.org/html/rfc3986#section-3.4


    All interaction with Query.params is done with unquoted strings. So

      f.query.params['a'] = 'a%5E'

    means the intended value for 'a' is 'a%5E', not 'a^'.


    Query.params is implemented as an omdict1D object - a one
    dimensional ordered multivalue dictionary. This provides support for
    repeated URL parameters, like 'a=1&a=2'. omdict1D is a subclass of
    omdict, an ordered multivalue dictionary. Documentation for omdict
    can be found here

      https://github.com/gruns/orderedmultidict

    The one dimensional aspect of omdict1D means that a list of values
    is interpreted as multiple values, not a single value which is
    itself a list of values. This is a reasonable distinction to make
    because URL query parameters are one dimensional: query parameter
    values cannot themselves be composed of sub-values.

    So what does this mean? This means we can safely interpret

      f = furl('http://www.google.com')
      f.query.params['arg'] = ['one', 'two', 'three']

    as three different values for 'arg': 'one', 'two', and 'three',
    instead of a single value which is itself some serialization of the
    python list ['one', 'two', 'three']. Thus, the result of the above
    will be

      f.query.allitems() == [
        ('arg','one'), ('arg','two'), ('arg','three')]

    and not

      f.query.allitems() == [('arg', ['one', 'two', 'three'])]

    The latter doesn't make sense because query parameter values cannot
    be composed of sub-values. So finally

      str(f.query) == 'arg=one&arg=two&arg=three'


    Additionally, while the set of allowed characters in URL queries is
    defined in RFC 3986 section 3.4, the format for encoding key=value
    pairs within the query is not. In turn, the parsing of encoded
    key=value query pairs differs between implementations.

    As a compromise to support equal signs in both key=value pair
    encoded queries, like

      https://www.google.com?a=1&b=2

    and non-key=value pair encoded queries, like

      https://www.google.com?===3===

    equal signs are percent encoded in key=value pairs where the key is
    non-empty, e.g.

      https://www.google.com?equal-sign=%3D

    but not encoded in key=value pairs where the key is empty, e.g.

      https://www.google.com?===equal=sign===

    This presents a reasonable compromise to accurately reproduce
    non-key=value queries with equal signs while also still percent
    encoding equal signs in key=value pair encoded queries, as
    expected. See

      https://github.com/gruns/furl/issues/99

    for more details.

    Attributes:
      params: Ordered multivalue dictionary of query parameter key:value
        pairs. Parameters in self.params are maintained URL decoded,
        e.g. 'a b' not 'a+b'.
      strict: Boolean whether or not UserWarnings should be raised if
        improperly encoded query strings are provided to methods that
        take such strings, like load(), add(), set(), remove(), etc.
    """

    # From RFC 3986:
    #   query       = *( pchar / "/" / "?" )
    #   pchar       = unreserved / pct-encoded / sub-delims / ":" / "@"
    #   unreserved  = ALPHA / DIGIT / "-" / "." / "_" / "~"
    #   sub-delims  = "!" / "$" / "&" / "'" / "(" / ")"
    #                     / "*" / "+" / "," / ";" / "="
    SAFE_KEY_CHARS = "/?:@-._~!$'()*+,;"
    SAFE_VALUE_CHARS = SAFE_KEY_CHARS + '='

    def __init__(self, query='', strict=False):
        self.strict = strict

        self._params = omdict1D()

        self.load(query)

    def load(self, query):
        items = self._items(query)
        self.params.load(items)
        return self

    def add(self, args):
        for param, value in self._items(args):
            self.params.add(param, value)
        return self

    def set(self, mapping):
        """
        Adopt all mappings in <mapping>, replacing any existing mappings
        with the same key. If a key has multiple values in <mapping>,
        they are all adopted.

        Examples:
          Query({1:1}).set([(1,None),(2,2)]).params.allitems()
            == [(1,None),(2,2)]
          Query({1:None,2:None}).set([(1,1),(2,2),(1,11)]).params.allitems()
            == [(1,1),(2,2),(1,11)]
          Query({1:None}).set([(1,[1,11,111])]).params.allitems()
            == [(1,1),(1,11),(1,111)]

        Returns: <self>.
        """
        self.params.updateall(mapping)
        return self

    def remove(self, query):
        if query is True:
            self.load('')
            return self

        # Single key to remove.
        items = [query]
        # Dictionary or multivalue dictionary of items to remove.
        if callable_attr(query, 'items'):
            items = self._items(query)
        # List of keys or items to remove.
        elif non_string_iterable(query):
            items = query

        for item in items:
            if non_string_iterable(item) and len(item) == 2:
                key, value = item
                self.params.popvalue(key, value, None)
            else:
                key = item
                self.params.pop(key, None)

        return self

    @property
    def params(self):
        return self._params

    @params.setter
    def params(self, params):
        items = self._items(params)

        self._params.clear()
        for key, value in items:
            self._params.add(key, value)

    def encode(self, delimiter='&', quote_plus=True, dont_quote='',
               delimeter=_absent):
        """
        Examples:

          Query('a=a&b=#').encode() == 'a=a&b=%23'
          Query('a=a&b=#').encode(';') == 'a=a;b=%23'
          Query('a+b=c@d').encode(dont_quote='@') == 'a+b=c@d'
          Query('a+b=c@d').encode(quote_plus=False) == 'a%20b=c%40d'

        Until furl v0.4.6, the 'delimiter' argument was incorrectly
        spelled 'delimeter'. For backwards compatibility, accept both
        the correct 'delimiter' and the old, misspelled 'delimeter'.

        Keys and values are encoded application/x-www-form-urlencoded if
        <quote_plus> is True, percent-encoded otherwise.

        <dont_quote> exempts valid query characters from being
        percent-encoded, either in their entirety with dont_quote=True,
        or selectively with dont_quote=<string>, like
        dont_quote='/?@_'. Invalid query characters -- those not in
        self.SAFE_KEY_CHARS, like '#' and '^' -- are always encoded,
        even if included in <dont_quote>. For example:

          Query('#=^').encode(dont_quote='#^') == '%23=%5E'.

        Returns: A URL encoded query string using <delimiter> as the
        delimiter separating key:value pairs. The most common and
        default delimiter is '&', but ';' can also be specified. ';' is
        W3C recommended.
        """
        if delimeter is not _absent:
            delimiter = delimeter

        quote_key = create_quote_fn(self.SAFE_KEY_CHARS, quote_plus)
        quote_value = create_quote_fn(self.SAFE_VALUE_CHARS, quote_plus)

        pairs = []
        for key, value in self.params.iterallitems():
            utf8key = utf8(key, utf8(attemptstr(key)))
            quoted_key = quote_key(utf8key, dont_quote)

            if value is None:  # Example: http://sprop.su/?key.
                pair = quoted_key
            else:  # Example: http://sprop.su/?key=value.
                utf8value = utf8(value, utf8(attemptstr(value)))
                quoted_value = quote_value(utf8value, dont_quote)

                if not quoted_key:  # Unquote '=' to allow queries like '?==='.
                    quoted_value = quoted_value.replace('%3D', '=')

                pair = '%s=%s' % (quoted_key, quoted_value)

            pairs.append(pair)

        query = delimiter.join(pairs)

        return query

    def asdict(self):
        return {
            'encoded': str(self),
            'params': self.params.allitems(),
            }

    def __eq__(self, other):
        return str(self) == str(other)

    def __ne__(self, other):
        return not self == other

    def __bool__(self):
        return len(self.params) > 0
    __nonzero__ = __bool__

    def __str__(self):
        return self.encode()

    def __repr__(self):
        return "%s('%s')" % (self.__class__.__name__, str(self))

    def _items(self, items):
        """
        Extract and return the key:value items from various
        containers. Some containers that could hold key:value items are

          - List of (key,value) tuples.
          - Dictionaries of key:value items.
          - Multivalue dictionary of key:value items, with potentially
            repeated keys.
          - Query string with encoded params and values.

        Keys and values are passed through unmodified unless they were
        passed in within an encoded query string, like
        'a=a%20a&b=b'. Keys and values passed in within an encoded query
        string are unquoted by urlparse.parse_qsl(), which uses
        urllib.unquote_plus() internally.

        Returns: List of items as (key, value) tuples. Keys and values
        are passed through unmodified unless they were passed in as part
        of an encoded query string, in which case the final keys and
        values that are returned will be unquoted.

        Raises: UserWarning if <path> is an improperly encoded path
        string and self.strict is True.
        """
        if not items:
            items = []
        # Multivalue Dictionary-like interface. e.g. {'a':1, 'a':2,
        # 'b':2}
        elif callable_attr(items, 'allitems'):
            items = list(items.allitems())
        elif callable_attr(items, 'iterallitems'):
            items = list(items.iterallitems())
        # Dictionary-like interface. e.g. {'a':1, 'b':2, 'c':3}
        elif callable_attr(items, 'items'):
            items = list(items.items())
        elif callable_attr(items, 'iteritems'):
            items = list(items.iteritems())
        # Encoded query string. e.g. 'a=1&b=2&c=3'
        elif isinstance(items, six.string_types):
            items = self._extract_items_from_querystr(items)
        # Default to list of key:value items interface. e.g. [('a','1'),
        # ('b','2')]
        else:
            items = list(items)

        return items

    def _extract_items_from_querystr(self, querystr):
        items = []

        pairstrs = [s2 for s1 in querystr.split('&') for s2 in s1.split(';')]
        pairs = [item.split('=', 1) for item in pairstrs]
        pairs = [(p[0], lget(p, 1, '')) for p in pairs]  # Pad with value ''.

        for pairstr, (key, value) in six.moves.zip(pairstrs, pairs):
            valid_key = is_valid_encoded_query_key(key)
            valid_value = is_valid_encoded_query_value(value)
            if self.strict and (not valid_key or not valid_value):
                msg = (
                    "Incorrectly percent encoded query string received: '%s'. "
                    "Proceeding, but did you mean '%s'?" %
                    (querystr, urllib.parse.urlencode(pairs)))
                warnings.warn(msg, UserWarning)

            key_decoded = unquote(key.replace('+', ' '))
            # Empty value without a '=', e.g. '?sup'.
            if key == pairstr:
                value_decoded = None
            else:
                value_decoded = unquote(value.replace('+', ' '))

            items.append((key_decoded, value_decoded))

        return items


@six.add_metaclass(abc.ABCMeta)
class QueryCompositionInterface(object):

    """
    Abstract class interface for a parent class that contains a Query.
    """

    def __init__(self, strict=False):
        self._query = Query(strict=strict)

    @property
    def query(self):
        return self._query

    @property
    def querystr(self):
        """This method is deprecated. Use str(furl.query) instead."""
        s = ('furl.querystr is deprecated. Use str(furl.query) instead. There '
             'should be one, and preferably only one, obvious way to serialize'
             ' a Query object to a string.')
        warnings.warn(s, DeprecationWarning)
        return str(self._query)

    @property
    def args(self):
        """
        Shortcut method to access the query parameters, self._query.params.
        """
        return self._query.params

    def __setattr__(self, attr, value):
        """
        Returns: True if this attribute is handled and set here, False
        otherwise.
        """
        if attr == 'args' or attr == 'query':
            self._query.load(value)
            return True
        return False


class Fragment(FragmentPathCompositionInterface, QueryCompositionInterface):

    """
    Represents a URL fragment, comprised internally of a Path and Query
    optionally separated by a '?' character.

      http://tools.ietf.org/html/rfc3986#section-3.5

    Attributes:
      path: Path object from FragmentPathCompositionInterface.
      query: Query object from QueryCompositionInterface.
      separator: Boolean whether or not a '?' separator should be
        included in the string representation of this fragment. When
        False, a '?' character will not separate the fragment path from
        the fragment query in the fragment string. This is useful to
        build fragments like '#!arg1=val1&arg2=val2', where no
        separating '?' is desired.
    """

    def __init__(self, fragment='', strict=False):
        FragmentPathCompositionInterface.__init__(self, strict=strict)
        QueryCompositionInterface.__init__(self, strict=strict)
        self.strict = strict
        self.separator = True

        self.load(fragment)

    def load(self, fragment):
        self.path.load('')
        self.query.load('')

        if fragment is None:
            fragment = ''

        toks = fragment.split('?', 1)
        if len(toks) == 0:
            self._path.load('')
            self._query.load('')
        elif len(toks) == 1:
            # Does this fragment look like a path or a query? Default to
            # path.
            if '=' in fragment:  # Query example: '#woofs=dogs'.
                self._query.load(fragment)
            else:  # Path example: '#supinthisthread'.
                self._path.load(fragment)
        else:
            # Does toks[1] actually look like a query? Like 'a=a' or
            # 'a=' or '=a'?
            if '=' in toks[1]:
                self._path.load(toks[0])
                self._query.load(toks[1])
            # If toks[1] doesn't look like a query, the user probably
            # provided a fragment string like 'a?b?' that was intended
            # to be adopted as-is, not a two part fragment with path 'a'
            # and query 'b?'.
            else:
                self._path.load(fragment)

    def add(self, path=_absent, args=_absent):
        if path is not _absent:
            self.path.add(path)
        if args is not _absent:
            self.query.add(args)

        return self

    def set(self, path=_absent, args=_absent, separator=_absent):
        if path is not _absent:
            self.path.load(path)
        if args is not _absent:
            self.query.load(args)
        if separator is True or separator is False:
            self.separator = separator

        return self

    def remove(self, fragment=_absent, path=_absent, args=_absent):
        if fragment is True:
            self.load('')
        if path is not _absent:
            self.path.remove(path)
        if args is not _absent:
            self.query.remove(args)

        return self

    def asdict(self):
        return {
            'encoded': str(self),
            'separator': self.separator,
            'path': self.path.asdict(),
            'query': self.query.asdict(),
            }

    def __eq__(self, other):
        return str(self) == str(other)

    def __ne__(self, other):
        return not self == other

    def __setattr__(self, attr, value):
        if (not PathCompositionInterface.__setattr__(self, attr, value) and
                not QueryCompositionInterface.__setattr__(self, attr, value)):
            object.__setattr__(self, attr, value)

    def __bool__(self):
        return bool(self.path) or bool(self.query)
    __nonzero__ = __bool__

    def __str__(self):
        path, query = str(self._path), str(self._query)

        # If there is no query or self.separator is False, decode all
        # '?' characters in the path from their percent encoded form
        # '%3F' to '?'. This allows for fragment strings containg '?'s,
        # like '#dog?machine?yes'.
        if path and (not query or not self.separator):
            path = path.replace('%3F', '?')

        separator = '?' if path and query and self.separator else ''

        return path + separator + query

    def __repr__(self):
        return "%s('%s')" % (self.__class__.__name__, str(self))


@six.add_metaclass(abc.ABCMeta)
class FragmentCompositionInterface(object):

    """
    Abstract class interface for a parent class that contains a
    Fragment.
    """

    def __init__(self, strict=False):
        self._fragment = Fragment(strict=strict)

    @property
    def fragment(self):
        return self._fragment

    @property
    def fragmentstr(self):
        """This method is deprecated. Use str(furl.fragment) instead."""
        s = ('furl.fragmentstr is deprecated. Use str(furl.fragment) instead. '
             'There should be one, and preferably only one, obvious way to '
             'serialize a Fragment object to a string.')
        warnings.warn(s, DeprecationWarning)
        return str(self._fragment)

    def __setattr__(self, attr, value):
        """
        Returns: True if this attribute is handled and set here, False
        otherwise.
        """
        if attr == 'fragment':
            self.fragment.load(value)
            return True
        return False


class furl(URLPathCompositionInterface, QueryCompositionInterface,
           FragmentCompositionInterface, UnicodeMixin):

    """
    Object for simple parsing and manipulation of a URL and its
    components.

      scheme://username:password@host:port/path?query#fragment

    Attributes:
      strict: Boolean whether or not UserWarnings should be raised if
        improperly encoded path, query, or fragment strings are provided
        to methods that take such strings, like load(), add(), set(),
        remove(), etc.
      username: Username string for authentication. Initially None.
      password: Password string for authentication with
        <username>. Initially None.
      scheme: URL scheme. A string ('http', 'https', '', etc) or None.
        All lowercase. Initially None.
      host: URL host (hostname, IPv4 address, or IPv6 address), not
        including port. All lowercase. Initially None.
      port: Port. Valid port values are 1-65535, or None meaning no port
        specified.
      netloc: Network location. Combined host and port string. Initially
      None.
      path: Path object from URLPathCompositionInterface.
      query: Query object from QueryCompositionInterface.
      fragment: Fragment object from FragmentCompositionInterface.
    """

    def __init__(self, url='', args=_absent, path=_absent, fragment=_absent,
                 scheme=_absent, netloc=_absent, origin=_absent,
                 fragment_path=_absent, fragment_args=_absent,
                 fragment_separator=_absent, host=_absent, port=_absent,
                 query=_absent, query_params=_absent, username=_absent,
                 password=_absent, strict=False):
        """
        Raises: ValueError on invalid URL or invalid URL component(s) provided.
        """
        URLPathCompositionInterface.__init__(self, strict=strict)
        QueryCompositionInterface.__init__(self, strict=strict)
        FragmentCompositionInterface.__init__(self, strict=strict)
        self.strict = strict

        self.load(url)  # Raises ValueError on invalid URL.
        self.set(  # Raises ValueError on invalid URL component(s).
            args=args, path=path, fragment=fragment, scheme=scheme,
            netloc=netloc, origin=origin, fragment_path=fragment_path,
            fragment_args=fragment_args, fragment_separator=fragment_separator,
            host=host, port=port, query=query, query_params=query_params,
            username=username, password=password)

    def load(self, url):
        """
        Parse and load a URL.

        Raises: ValueError on invalid URL, like a malformed IPv6 address
        or invalid port.
        """
        self.username = self.password = None
        self._host = self._port = self._scheme = None

        if url is None:
            url = ''
        if not isinstance(url, six.string_types):
            url = str(url)

        # urlsplit() raises a ValueError on malformed IPv6 addresses in
        # Python 2.7+.
        tokens = urlsplit(url)

        self.netloc = tokens.netloc  # Raises ValueError in Python 2.7+.
        self.scheme = tokens.scheme
        if not self.port:
            self._port = DEFAULT_PORTS.get(self.scheme)
        self.path.load(tokens.path)
        self.query.load(tokens.query)
        self.fragment.load(tokens.fragment)

        return self

    @property
    def scheme(self):
        return self._scheme

    @scheme.setter
    def scheme(self, scheme):
        if callable_attr(scheme, 'lower'):
            scheme = scheme.lower()
        self._scheme = scheme

    @property
    def host(self):
        return self._host

    @host.setter
    def host(self, host):
        """
        Raises: ValueError on invalid host or malformed IPv6 address.
        """
        # Invalid IPv6 literal.
        urllib.parse.urlsplit('http://%s/' % host)  # Raises ValueError.

        # Invalid host string.
        resembles_ipv6_literal = (
            host is not None and lget(host, 0) == '[' and ':' in host and
            lget(host, -1) == ']')
        if (host is not None and not resembles_ipv6_literal and
           not is_valid_host(host)):
            errmsg = (
                "Invalid host '%s'. Host strings must have at least one "
                "non-period character, can't contain any of '%s', and can't "
                "have adjacent periods.")
            raise ValueError(errmsg % (host, INVALID_HOST_CHARS))

        if callable_attr(host, 'lower'):
            host = host.lower()
        if callable_attr(host, 'startswith') and host.startswith('xn--'):
            host = idna_decode(host)
        self._host = host

    @property
    def port(self):
        return self._port or DEFAULT_PORTS.get(self.scheme)

    @port.setter
    def port(self, port):
        """
        The port value can be 1-65535 or None, meaning no port specified. If
        <port> is None and self.scheme is a known scheme in DEFAULT_PORTS,
        the default port value from DEFAULT_PORTS will be used.

        Raises: ValueError on invalid port.
        """
        if port is None:
            self._port = DEFAULT_PORTS.get(self.scheme)
        elif is_valid_port(port):
            self._port = int(str(port))
        else:
            raise ValueError("Invalid port '%s'." % port)

    @property
    def netloc(self):
        userpass = quote(utf8(self.username) or '', safe='')
        if self.password is not None:
            userpass += ':' + quote(utf8(self.password), safe='')
        if userpass or self.username is not None:
            userpass += '@'

        netloc = idna_encode(self.host)
        if self.port and self.port != DEFAULT_PORTS.get(self.scheme):
            netloc = (netloc or '') + (':' + str(self.port))

        if userpass or netloc:
            netloc = (userpass or '') + (netloc or '')

        return netloc

    @netloc.setter
    def netloc(self, netloc):
        """
        Params:
          netloc: Network location string, like 'google.com' or
            'user:pass@google.com:99'.
        Raises: ValueError on invalid port or malformed IPv6 address.
        """
        # Raises ValueError on malformed IPv6 addresses.
        urllib.parse.urlsplit('http://%s/' % netloc)

        username = password = host = port = None

        if netloc and '@' in netloc:
            userpass, netloc = netloc.split('@', 1)
            if ':' in userpass:
                username, password = userpass.split(':', 1)
            else:
                username = userpass

        if netloc and ':' in netloc:
            # IPv6 address literal.
            if ']' in netloc:
                colonpos, bracketpos = netloc.rfind(':'), netloc.rfind(']')
                if colonpos > bracketpos and colonpos != bracketpos + 1:
                    raise ValueError("Invalid netloc '%s'." % netloc)
                elif colonpos > bracketpos and colonpos == bracketpos + 1:
                    host, port = netloc.rsplit(':', 1)
                else:
                    host = netloc
            else:
                host, port = netloc.rsplit(':', 1)
                host = host
        else:
            host = netloc

        # Avoid side effects by assigning self.port before self.host so
        # that if an exception is raised when assigning self.port,
        # self.host isn't updated.
        self.port = port  # Raises ValueError on invalid port.
        self.host = host
        self.username = None if username is None else unquote(username)
        self.password = None if password is None else unquote(password)

    @property
    def origin(self):
        port = ''
        scheme = self.scheme or ''
        host = idna_encode(self.host) or ''
        if self.port and self.port != DEFAULT_PORTS.get(self.scheme):
            port = ':%s' % self.port
        origin = '%s://%s%s' % (scheme, host, port)

        return origin

    @origin.setter
    def origin(self, origin):
        if origin is None:
            self.scheme = self.netloc = None
        else:
            toks = origin.split('://', 1)
            if len(toks) == 1:
                host_port = origin
            else:
                self.scheme, host_port = toks

            if ':' in host_port:
                self.host, self.port = host_port.split(':', 1)
            else:
                self.host = host_port

    @property
    def url(self):
        return self.tostr()

    @url.setter
    def url(self, url):
        return self.load(url)

    def add(self, args=_absent, path=_absent, fragment_path=_absent,
            fragment_args=_absent, query_params=_absent):
        """
        Add components to a URL and return this furl instance, <self>.

        If both <args> and <query_params> are provided, a UserWarning is
        raised because <args> is provided as a shortcut for
        <query_params>, not to be used simultaneously with
        <query_params>. Nonetheless, providing both <args> and
        <query_params> behaves as expected, with query keys and values
        from both <args> and <query_params> added to the query - <args>
        first, then <query_params>.

        Parameters:
          args: Shortcut for <query_params>.
          path: A list of path segments to add to the existing path
            segments, or a path string to join with the existing path
            string.
          query_params: A dictionary of query keys and values or list of
            key:value items to add to the query.
          fragment_path: A list of path segments to add to the existing
            fragment path segments, or a path string to join with the
            existing fragment path string.
          fragment_args: A dictionary of query keys and values or list
            of key:value items to add to the fragment's query.

        Returns: <self>.

        Raises: UserWarning if redundant and possibly conflicting <args> and
        <query_params> were provided.
        """
        if args is not _absent and query_params is not _absent:
            s = ('Both <args> and <query_params> provided to furl.add(). '
                 '<args> is a shortcut for <query_params>, not to be used '
                 'with <query_params>. See furl.add() documentation for more '
                 'details.')
            warnings.warn(s, UserWarning)

        if path is not _absent:
            self.path.add(path)
        if args is not _absent:
            self.query.add(args)
        if query_params is not _absent:
            self.query.add(query_params)
        if fragment_path is not _absent or fragment_args is not _absent:
            self.fragment.add(path=fragment_path, args=fragment_args)

        return self

    def set(self, args=_absent, path=_absent, fragment=_absent, query=_absent,
            scheme=_absent, username=_absent, password=_absent, host=_absent,
            port=_absent, netloc=_absent, origin=_absent, query_params=_absent,
            fragment_path=_absent, fragment_args=_absent,
            fragment_separator=_absent):
        """
        Set components of a url and return this furl instance, <self>.

        If any overlapping, and hence possibly conflicting, parameters
        are provided, appropriate UserWarning's will be raised. The
        groups of parameters that could potentially overlap are

          <scheme> and <origin>
          <origin>, <netloc>, and/or (<host> or <port>)
          <fragment> and (<fragment_path> and/or <fragment_args>)
          any two or all of <query>, <args>, and/or <query_params>

        In all of the above groups, the latter parameter(s) take
        precedence over the earlier parameter(s). So, for example

          furl('http://google.com/').set(
            netloc='yahoo.com:99', host='bing.com', port=40)

        will result in a UserWarning being raised and the url becoming

          'http://bing.com:40/'

        not

          'http://yahoo.com:99/

        Parameters:
          args: Shortcut for <query_params>.
          path: A list of path segments or a path string to adopt.
          fragment: Fragment string to adopt.
          scheme: Scheme string to adopt.
          netloc: Network location string to adopt.
          origin: Scheme and netloc.
          query: Query string to adopt.
          query_params: A dictionary of query keys and values or list of
            key:value items to adopt.
          fragment_path: A list of path segments to adopt for the
            fragment's path or a path string to adopt as the fragment's
            path.
          fragment_args: A dictionary of query keys and values or list
            of key:value items for the fragment's query to adopt.
          fragment_separator: Boolean whether or not there should be a
            '?' separator between the fragment path and fragment query.
          host: Host string to adopt.
          port: Port number to adopt.
          username: Username string to adopt.
          password: Password string to adopt.
        Raises:
          ValueError on invalid port.
          UserWarning if <scheme> and <origin> are provided.
          UserWarning if <origin>, <netloc> and/or (<host> and/or <port>) are
            provided.
          UserWarning if <query>, <args>, and/or <query_params> are provided.
          UserWarning if <fragment> and (<fragment_path>,
            <fragment_args>, and/or <fragment_separator>) are provided.
        Returns: <self>.
        """
        def present(v):
            return v is not _absent

        if present(scheme) and present(origin):
            s = ('Possible parameter overlap: <scheme> and <origin>. See '
                 'furl.set() documentation for more details.')
            warnings.warn(s, UserWarning)
        provided = [
            present(netloc), present(origin), present(host) or present(port)]
        if sum(provided) >= 2:
            s = ('Possible parameter overlap: <origin>, <netloc> and/or '
                 '(<host> and/or <port>) provided. See furl.set() '
                 'documentation for more details.')
            warnings.warn(s, UserWarning)
        if sum(present(p) for p in [args, query, query_params]) >= 2:
            s = ('Possible parameter overlap: <query>, <args>, and/or '
                 '<query_params> provided. See furl.set() documentation for '
                 'more details.')
            warnings.warn(s, UserWarning)
        provided = [fragment_path, fragment_args, fragment_separator]
        if present(fragment) and any(present(p) for p in provided):
            s = ('Possible parameter overlap: <fragment> and '
                 '(<fragment_path>and/or <fragment_args>) or <fragment> '
                 'and <fragment_separator> provided. See furl.set() '
                 'documentation for more details.')
            warnings.warn(s, UserWarning)

        # Guard against side effects on exception.
        original_url = self.url
        try:
            if username is not _absent:
                self.username = username
            if password is not _absent:
                self.password = password
            if netloc is not _absent:
                # Raises ValueError on invalid port or malformed IP.
                self.netloc = netloc
            if origin is not _absent:
                # Raises ValueError on invalid port or malformed IP.
                self.origin = origin
            if scheme is not _absent:
                self.scheme = scheme
            if host is not _absent:
                # Raises ValueError on invalid host or malformed IP.
                self.host = host
            if port is not _absent:
                self.port = port  # Raises ValueError on invalid port.

            if path is not _absent:
                self.path.load(path)
            if query is not _absent:
                self.query.load(query)
            if args is not _absent:
                self.query.load(args)
            if query_params is not _absent:
                self.query.load(query_params)
            if fragment is not _absent:
                self.fragment.load(fragment)
            if fragment_path is not _absent:
                self.fragment.path.load(fragment_path)
            if fragment_args is not _absent:
                self.fragment.query.load(fragment_args)
            if fragment_separator is not _absent:
                self.fragment.separator = fragment_separator
        except Exception:
            self.load(original_url)
            raise

        return self

    def remove(self, args=_absent, path=_absent, fragment=_absent,
               query=_absent, scheme=False, username=False, password=False,
               host=False, port=False, netloc=False, origin=False,
               query_params=_absent, fragment_path=_absent,
               fragment_args=_absent):
        """
        Remove components of this furl's URL and return this furl
        instance, <self>.

        Parameters:
          args: Shortcut for query_params.
          path: A list of path segments to remove from the end of the
            existing path segments list, or a path string to remove from
            the end of the existing path string, or True to remove the
            path portion of the URL entirely.
          query: A list of query keys to remove from the query, if they
            exist, or True to remove the query portion of the URL
            entirely.
          query_params: A list of query keys to remove from the query,
            if they exist.
          port: If True, remove the port from the network location
            string, if it exists.
          fragment: If True, remove the fragment portion of the URL
            entirely.
          fragment_path: A list of path segments to remove from the end
            of the fragment's path segments or a path string to remove
            from the end of the fragment's path string.
          fragment_args: A list of query keys to remove from the
            fragment's query, if they exist.
          username: If True, remove the username, if it exists.
          password: If True, remove the password, if it exists.
        Returns: <self>.
        """
        if scheme is True:
            self.scheme = None
        if username is True:
            self.username = None
        if password is True:
            self.password = None
        if host is True:
            self.host = None
        if port is True:
            self.port = None
        if netloc is True:
            self.netloc = None
        if origin is True:
            self.origin = None

        if path is not _absent:
            self.path.remove(path)

        if args is not _absent:
            self.query.remove(args)
        if query is not _absent:
            self.query.remove(query)
        if query_params is not _absent:
            self.query.remove(query_params)

        if fragment is not _absent:
            self.fragment.remove(fragment)
        if fragment_path is not _absent:
            self.fragment.path.remove(fragment_path)
        if fragment_args is not _absent:
            self.fragment.query.remove(fragment_args)

        return self

    def tostr(self, query_delimiter='&', query_quote_plus=True,
              query_dont_quote=''):
        encoded_query = self.query.encode(
            query_delimiter, query_quote_plus, query_dont_quote)
        url = urllib.parse.urlunsplit((
            self.scheme or '',  # Must be text type in Python 3.
            self.netloc,
            str(self.path),
            encoded_query,
            str(self.fragment),
        ))

        # Differentiate between '' and None values for scheme and netloc.
        if self.scheme == '':
            url = ':' + url

        if self.netloc == '':
            if self.scheme is None:
                url = '//' + url
            elif strip_scheme(url) == '':
                url = url + '//'

        return str(url)

    def join(self, *urls):
        for url in urls:
            if not isinstance(url, six.string_types):
                url = str(url)
            newurl = urljoin(self.url, url)
            self.load(newurl)
        return self

    def copy(self):
        return self.__class__(self)

    def asdict(self):
        return {
            'url': self.url,
            'scheme': self.scheme,
            'username': self.username,
            'password': self.password,
            'host': self.host,
            'host_encoded': idna_encode(self.host),
            'port': self.port,
            'netloc': self.netloc,
            'origin': self.origin,
            'path': self.path.asdict(),
            'query': self.query.asdict(),
            'fragment': self.fragment.asdict(),
            }

    def __truediv__(self, path):
        return self.copy().add(path=path)

    def __eq__(self, other):
        try:
            return self.url == other.url
        except AttributeError:
            return None

    def __ne__(self, other):
        return not self == other

    def __setattr__(self, attr, value):
        if (not PathCompositionInterface.__setattr__(self, attr, value) and
           not QueryCompositionInterface.__setattr__(self, attr, value) and
           not FragmentCompositionInterface.__setattr__(self, attr, value)):
            object.__setattr__(self, attr, value)

    def __unicode__(self):
        return self.tostr()

    def __repr__(self):
        return "%s('%s')" % (self.__class__.__name__, str(self))




          

      

      

    

  

    
      
          
            
  Source code for semantic_version.base

# -*- coding: utf-8 -*-
# Copyright (c) The python-semanticversion project
# This code is distributed under the two-clause BSD License.

import functools
import re
import warnings


def _has_leading_zero(value):
    return (value
            and value[0] == '0'
            and value.isdigit()
            and value != '0')


class MaxIdentifier(object):
    __slots__ = []

    def __repr__(self):
        return 'MaxIdentifier()'

    def __eq__(self, other):
        return isinstance(other, self.__class__)


@functools.total_ordering
class NumericIdentifier(object):
    __slots__ = ['value']

    def __init__(self, value):
        self.value = int(value)

    def __repr__(self):
        return 'NumericIdentifier(%r)' % self.value

    def __eq__(self, other):
        if isinstance(other, NumericIdentifier):
            return self.value == other.value
        return NotImplemented

    def __lt__(self, other):
        if isinstance(other, MaxIdentifier):
            return True
        elif isinstance(other, AlphaIdentifier):
            return True
        elif isinstance(other, NumericIdentifier):
            return self.value < other.value
        else:
            return NotImplemented


@functools.total_ordering
class AlphaIdentifier(object):
    __slots__ = ['value']

    def __init__(self, value):
        self.value = value.encode('ascii')

    def __repr__(self):
        return 'AlphaIdentifier(%r)' % self.value

    def __eq__(self, other):
        if isinstance(other, AlphaIdentifier):
            return self.value == other.value
        return NotImplemented

    def __lt__(self, other):
        if isinstance(other, MaxIdentifier):
            return True
        elif isinstance(other, NumericIdentifier):
            return False
        elif isinstance(other, AlphaIdentifier):
            return self.value < other.value
        else:
            return NotImplemented


class Version(object):

    version_re = re.compile(r'^(\d+)\.(\d+)\.(\d+)(?:-([0-9a-zA-Z.-]+))?(?:\+([0-9a-zA-Z.-]+))?$')
    partial_version_re = re.compile(r'^(\d+)(?:\.(\d+)(?:\.(\d+))?)?(?:-([0-9a-zA-Z.-]*))?(?:\+([0-9a-zA-Z.-]*))?$')

    def __init__(
            self,
            version_string=None,
            major=None,
            minor=None,
            patch=None,
            prerelease=None,
            build=None,
            partial=False):
        if partial:
            warnings.warn(
                "Partial versions will be removed in 3.0; use SimpleSpec('1.x.x') instead.",
                DeprecationWarning,
                stacklevel=2,
            )
        has_text = version_string is not None
        has_parts = not (major is minor is patch is prerelease is build is None)
        if not has_text ^ has_parts:
            raise ValueError("Call either Version('1.2.3') or Version(major=1, ...).")

        if has_text:
            major, minor, patch, prerelease, build = self.parse(version_string, partial)
        else:
            # Convenience: allow to omit prerelease/build.
            prerelease = tuple(prerelease or ())
            if not partial:
                build = tuple(build or ())
            self._validate_kwargs(major, minor, patch, prerelease, build, partial)

        self.major = major
        self.minor = minor
        self.patch = patch
        self.prerelease = prerelease
        self.build = build

        self.partial = partial

    @classmethod
    def _coerce(cls, value, allow_none=False):
        if value is None and allow_none:
            return value
        return int(value)

    def next_major(self):
        if self.prerelease and self.minor == self.patch == 0:
            return Version(
                major=self.major,
                minor=0,
                patch=0,
                partial=self.partial,
            )
        else:
            return Version(
                major=self.major + 1,
                minor=0,
                patch=0,
                partial=self.partial,
            )

    def next_minor(self):
        if self.prerelease and self.patch == 0:
            return Version(
                major=self.major,
                minor=self.minor,
                patch=0,
                partial=self.partial,
            )
        else:
            return Version(
                major=self.major,
                minor=self.minor + 1,
                patch=0,
                partial=self.partial,
            )

    def next_patch(self):
        if self.prerelease:
            return Version(
                major=self.major,
                minor=self.minor,
                patch=self.patch,
                partial=self.partial,
            )
        else:
            return Version(
                major=self.major,
                minor=self.minor,
                patch=self.patch + 1,
                partial=self.partial,
            )

    def truncate(self, level='patch'):
        """Return a new Version object, truncated up to the selected level."""
        if level == 'build':
            return self
        elif level == 'prerelease':
            return Version(
                major=self.major,
                minor=self.minor,
                patch=self.patch,
                prerelease=self.prerelease,
                partial=self.partial,
            )
        elif level == 'patch':
            return Version(
                major=self.major,
                minor=self.minor,
                patch=self.patch,
                partial=self.partial,
            )
        elif level == 'minor':
            return Version(
                major=self.major,
                minor=self.minor,
                patch=None if self.partial else 0,
                partial=self.partial,
            )
        elif level == 'major':
            return Version(
                major=self.major,
                minor=None if self.partial else 0,
                patch=None if self.partial else 0,
                partial=self.partial,
            )
        else:
            raise ValueError("Invalid truncation level `%s`." % level)

    @classmethod
    def coerce(cls, version_string, partial=False):
        """Coerce an arbitrary version string into a semver-compatible one.

        The rule is:
        - If not enough components, fill minor/patch with zeroes; unless
          partial=True
        - If more than 3 dot-separated components, extra components are "build"
          data. If some "build" data already appeared, append it to the
          extra components

        Examples:
            >>> Version.coerce('0.1')
            Version(0, 1, 0)
            >>> Version.coerce('0.1.2.3')
            Version(0, 1, 2, (), ('3',))
            >>> Version.coerce('0.1.2.3+4')
            Version(0, 1, 2, (), ('3', '4'))
            >>> Version.coerce('0.1+2-3+4_5')
            Version(0, 1, 0, (), ('2-3', '4-5'))
        """
        base_re = re.compile(r'^\d+(?:\.\d+(?:\.\d+)?)?')

        match = base_re.match(version_string)
        if not match:
            raise ValueError(
                "Version string lacks a numerical component: %r"
                % version_string
            )

        version = version_string[:match.end()]
        if not partial:
            # We need a not-partial version.
            while version.count('.') < 2:
                version += '.0'

        # Strip leading zeros in components
        # Version is of the form nn, nn.pp or nn.pp.qq
        version = '.'.join(
            # If the part was '0', we end up with an empty string.
            part.lstrip('0') or '0'
            for part in version.split('.')
        )

        if match.end() == len(version_string):
            return Version(version, partial=partial)

        rest = version_string[match.end():]

        # Cleanup the 'rest'
        rest = re.sub(r'[^a-zA-Z0-9+.-]', '-', rest)

        if rest[0] == '+':
            # A 'build' component
            prerelease = ''
            build = rest[1:]
        elif rest[0] == '.':
            # An extra version component, probably 'build'
            prerelease = ''
            build = rest[1:]
        elif rest[0] == '-':
            rest = rest[1:]
            if '+' in rest:
                prerelease, build = rest.split('+', 1)
            else:
                prerelease, build = rest, ''
        elif '+' in rest:
            prerelease, build = rest.split('+', 1)
        else:
            prerelease, build = rest, ''

        build = build.replace('+', '.')

        if prerelease:
            version = '%s-%s' % (version, prerelease)
        if build:
            version = '%s+%s' % (version, build)

        return cls(version, partial=partial)

    @classmethod
    def parse(cls, version_string, partial=False, coerce=False):
        """Parse a version string into a Version() object.

        Args:
            version_string (str), the version string to parse
            partial (bool), whether to accept incomplete input
            coerce (bool), whether to try to map the passed in string into a
                valid Version.
        """
        if not version_string:
            raise ValueError('Invalid empty version string: %r' % version_string)

        if partial:
            version_re = cls.partial_version_re
        else:
            version_re = cls.version_re

        match = version_re.match(version_string)
        if not match:
            raise ValueError('Invalid version string: %r' % version_string)

        major, minor, patch, prerelease, build = match.groups()

        if _has_leading_zero(major):
            raise ValueError("Invalid leading zero in major: %r" % version_string)
        if _has_leading_zero(minor):
            raise ValueError("Invalid leading zero in minor: %r" % version_string)
        if _has_leading_zero(patch):
            raise ValueError("Invalid leading zero in patch: %r" % version_string)

        major = int(major)
        minor = cls._coerce(minor, partial)
        patch = cls._coerce(patch, partial)

        if prerelease is None:
            if partial and (build is None):
                # No build info, strip here
                return (major, minor, patch, None, None)
            else:
                prerelease = ()
        elif prerelease == '':
            prerelease = ()
        else:
            prerelease = tuple(prerelease.split('.'))
            cls._validate_identifiers(prerelease, allow_leading_zeroes=False)

        if build is None:
            if partial:
                build = None
            else:
                build = ()
        elif build == '':
            build = ()
        else:
            build = tuple(build.split('.'))
            cls._validate_identifiers(build, allow_leading_zeroes=True)

        return (major, minor, patch, prerelease, build)

    @classmethod
    def _validate_identifiers(cls, identifiers, allow_leading_zeroes=False):
        for item in identifiers:
            if not item:
                raise ValueError(
                    "Invalid empty identifier %r in %r"
                    % (item, '.'.join(identifiers))
                )

            if item[0] == '0' and item.isdigit() and item != '0' and not allow_leading_zeroes:
                raise ValueError("Invalid leading zero in identifier %r" % item)

    @classmethod
    def _validate_kwargs(cls, major, minor, patch, prerelease, build, partial):
        if (
                major != int(major)
                or minor != cls._coerce(minor, partial)
                or patch != cls._coerce(patch, partial)
                or prerelease is None and not partial
                or build is None and not partial
        ):
            raise ValueError(
                "Invalid kwargs to Version(major=%r, minor=%r, patch=%r, "
                "prerelease=%r, build=%r, partial=%r" % (
                    major, minor, patch, prerelease, build, partial
                ))
        if prerelease is not None:
            cls._validate_identifiers(prerelease, allow_leading_zeroes=False)
        if build is not None:
            cls._validate_identifiers(build, allow_leading_zeroes=True)

    def __iter__(self):
        return iter((self.major, self.minor, self.patch, self.prerelease, self.build))

    def __str__(self):
        version = '%d' % self.major
        if self.minor is not None:
            version = '%s.%d' % (version, self.minor)
        if self.patch is not None:
            version = '%s.%d' % (version, self.patch)

        if self.prerelease or (self.partial and self.prerelease == () and self.build is None):
            version = '%s-%s' % (version, '.'.join(self.prerelease))
        if self.build or (self.partial and self.build == ()):
            version = '%s+%s' % (version, '.'.join(self.build))
        return version

    def __repr__(self):
        return '%s(%r%s)' % (
            self.__class__.__name__,
            str(self),
            ', partial=True' if self.partial else '',
        )

    def __hash__(self):
        # We don't include 'partial', since this is strictly equivalent to having
        # at least a field being `None`.
        return hash((self.major, self.minor, self.patch, self.prerelease, self.build))

    @property
    def precedence_key(self):
        if self.prerelease:
            prerelease_key = tuple(
                NumericIdentifier(part) if re.match(r'^[0-9]+$', part) else AlphaIdentifier(part)
                for part in self.prerelease
            )
        else:
            prerelease_key = (
                MaxIdentifier(),
            )

        return (
            self.major,
            self.minor,
            self.patch,
            prerelease_key,
        )

    def __cmp__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented
        if self < other:
            return -1
        elif self > other:
            return 1
        elif self == other:
            return 0
        else:
            return NotImplemented

    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented
        return (
            self.major == other.major
            and self.minor == other.minor
            and self.patch == other.patch
            and (self.prerelease or ()) == (other.prerelease or ())
            and (self.build or ()) == (other.build or ())
        )

    def __ne__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented
        return tuple(self) != tuple(other)

    def __lt__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented
        return self.precedence_key < other.precedence_key

    def __le__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented
        return self.precedence_key <= other.precedence_key

    def __gt__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented
        return self.precedence_key > other.precedence_key

    def __ge__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented
        return self.precedence_key >= other.precedence_key


class SpecItem(object):
    """A requirement specification."""

    KIND_ANY = '*'
    KIND_LT = '<'
    KIND_LTE = '<='
    KIND_EQUAL = '=='
    KIND_SHORTEQ = '='
    KIND_EMPTY = ''
    KIND_GTE = '>='
    KIND_GT = '>'
    KIND_NEQ = '!='
    KIND_CARET = '^'
    KIND_TILDE = '~'
    KIND_COMPATIBLE = '~='

    # Map a kind alias to its full version
    KIND_ALIASES = {
        KIND_SHORTEQ: KIND_EQUAL,
        KIND_EMPTY: KIND_EQUAL,
    }

    re_spec = re.compile(r'^(<|<=||=|==|>=|>|!=|\^|~|~=)(\d.*)$')

    def __init__(self, requirement_string, _warn=True):
        if _warn:
            warnings.warn(
                "The `SpecItem` class will be removed in 3.0.",
                DeprecationWarning,
                stacklevel=2,
            )
        kind, spec = self.parse(requirement_string)
        self.kind = kind
        self.spec = spec
        self._clause = Spec(requirement_string).clause

    @classmethod
    def parse(cls, requirement_string):
        if not requirement_string:
            raise ValueError("Invalid empty requirement specification: %r" % requirement_string)

        # Special case: the 'any' version spec.
        if requirement_string == '*':
            return (cls.KIND_ANY, '')

        match = cls.re_spec.match(requirement_string)
        if not match:
            raise ValueError("Invalid requirement specification: %r" % requirement_string)

        kind, version = match.groups()
        if kind in cls.KIND_ALIASES:
            kind = cls.KIND_ALIASES[kind]

        spec = Version(version, partial=True)
        if spec.build is not None and kind not in (cls.KIND_EQUAL, cls.KIND_NEQ):
            raise ValueError(
                "Invalid requirement specification %r: build numbers have no ordering."
                % requirement_string
            )
        return (kind, spec)

    @classmethod
    def from_matcher(cls, matcher):
        if matcher == Always():
            return cls('*', _warn=False)
        elif matcher == Never():
            return cls('<0.0.0-', _warn=False)
        elif isinstance(matcher, Range):
            return cls('%s%s' % (matcher.operator, matcher.target), _warn=False)

    def match(self, version):
        return self._clause.match(version)

    def __str__(self):
        return '%s%s' % (self.kind, self.spec)

    def __repr__(self):
        return '<SpecItem: %s %r>' % (self.kind, self.spec)

    def __eq__(self, other):
        if not isinstance(other, SpecItem):
            return NotImplemented
        return self.kind == other.kind and self.spec == other.spec

    def __hash__(self):
        return hash((self.kind, self.spec))


def compare(v1, v2):
    return Version(v1).__cmp__(Version(v2))


def match(spec, version):
    return Spec(spec).match(Version(version))


def validate(version_string):
    """Validates a version string againt the SemVer specification."""
    try:
        Version.parse(version_string)
        return True
    except ValueError:
        return False


DEFAULT_SYNTAX = 'simple'


class BaseSpec(object):
    """A specification of compatible versions.

    Usage:
    >>> Spec('>=1.0.0', syntax='npm')

    A version matches a specification if it matches any
    of the clauses of that specification.

    Internally, a Spec is AnyOf(
        AllOf(Matcher, Matcher, Matcher),
        AllOf(...),
    )
    """
    SYNTAXES = {}

    @classmethod
    def register_syntax(cls, subclass):
        syntax = subclass.SYNTAX
        if syntax is None:
            raise ValueError("A Spec needs its SYNTAX field to be set.")
        elif syntax in cls.SYNTAXES:
            raise ValueError(
                "Duplicate syntax for %s: %r, %r"
                % (syntax, cls.SYNTAXES[syntax], subclass)
            )
        cls.SYNTAXES[syntax] = subclass
        return subclass

    def __init__(self, expression):
        super(BaseSpec, self).__init__()
        self.expression = expression
        self.clause = self._parse_to_clause(expression)

    @classmethod
    def parse(cls, expression, syntax=DEFAULT_SYNTAX):
        """Convert a syntax-specific expression into a BaseSpec instance."""
        return cls.SYNTAXES[syntax](expression)

    @classmethod
    def _parse_to_clause(cls, expression):
        """Converts an expression to a clause."""
        raise NotImplementedError()

    def filter(self, versions):
        """Filter an iterable of versions satisfying the Spec."""
        for version in versions:
            if self.match(version):
                yield version

    def match(self, version):
        """Check whether a Version satisfies the Spec."""
        return self.clause.match(version)

    def select(self, versions):
        """Select the best compatible version among an iterable of options."""
        options = list(self.filter(versions))
        if options:
            return max(options)
        return None

    def __contains__(self, version):
        """Whether `version in self`."""
        if isinstance(version, Version):
            return self.match(version)
        return False

    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented

        return self.clause == other.clause

    def __hash__(self):
        return hash(self.clause)

    def __str__(self):
        return self.expression

    def __repr__(self):
        return '<%s: %r>' % (self.__class__.__name__, self.expression)


class Clause(object):
    __slots__ = []

    def match(self, version):
        raise NotImplementedError()

    def __and__(self, other):
        raise NotImplementedError()

    def __or__(self, other):
        raise NotImplementedError()

    def __eq__(self, other):
        raise NotImplementedError()

    def prettyprint(self, indent='\t'):
        """Pretty-print the clause.
        """
        return '\n'.join(self._pretty()).replace('\t', indent)

    def _pretty(self):
        """Actual pretty-printing logic.

        Yields:
            A list of string. Indentation is performed with \t.
        """
        yield repr(self)

    def __ne__(self, other):
        return not self == other

    def simplify(self):
        return self


class AnyOf(Clause):
    __slots__ = ['clauses']

    def __init__(self, *clauses):
        super(AnyOf, self).__init__()
        self.clauses = frozenset(clauses)

    def match(self, version):
        return any(c.match(version) for c in self.clauses)

    def simplify(self):
        subclauses = set()
        for clause in self.clauses:
            simplified = clause.simplify()
            if isinstance(simplified, AnyOf):
                subclauses |= simplified.clauses
            elif simplified == Never():
                continue
            else:
                subclauses.add(simplified)
        if len(subclauses) == 1:
            return subclauses.pop()
        return AnyOf(*subclauses)

    def __hash__(self):
        return hash((AnyOf, self.clauses))

    def __iter__(self):
        return iter(self.clauses)

    def __eq__(self, other):
        return isinstance(other, self.__class__) and self.clauses == other.clauses

    def __and__(self, other):
        if isinstance(other, AllOf):
            return other & self
        elif isinstance(other, Matcher) or isinstance(other, AnyOf):
            return AllOf(self, other)
        else:
            return NotImplemented

    def __or__(self, other):
        if isinstance(other, AnyOf):
            clauses = list(self.clauses | other.clauses)
        elif isinstance(other, Matcher) or isinstance(other, AllOf):
            clauses = list(self.clauses | set([other]))
        else:
            return NotImplemented
        return AnyOf(*clauses)

    def __repr__(self):
        return 'AnyOf(%s)' % ', '.join(sorted(repr(c) for c in self.clauses))

    def _pretty(self):
        yield 'AnyOF('
        for clause in self.clauses:
            lines = list(clause._pretty())
            for line in lines[:-1]:
                yield '\t' + line
            yield '\t' + lines[-1] + ','
        yield ')'


class AllOf(Clause):
    __slots__ = ['clauses']

    def __init__(self, *clauses):
        super(AllOf, self).__init__()
        self.clauses = frozenset(clauses)

    def match(self, version):
        return all(clause.match(version) for clause in self.clauses)

    def simplify(self):
        subclauses = set()
        for clause in self.clauses:
            simplified = clause.simplify()
            if isinstance(simplified, AllOf):
                subclauses |= simplified.clauses
            elif simplified == Always():
                continue
            else:
                subclauses.add(simplified)
        if len(subclauses) == 1:
            return subclauses.pop()
        return AllOf(*subclauses)

    def __hash__(self):
        return hash((AllOf, self.clauses))

    def __iter__(self):
        return iter(self.clauses)

    def __eq__(self, other):
        return isinstance(other, self.__class__) and self.clauses == other.clauses

    def __and__(self, other):
        if isinstance(other, Matcher) or isinstance(other, AnyOf):
            clauses = list(self.clauses | set([other]))
        elif isinstance(other, AllOf):
            clauses = list(self.clauses | other.clauses)
        else:
            return NotImplemented
        return AllOf(*clauses)

    def __or__(self, other):
        if isinstance(other, AnyOf):
            return other | self
        elif isinstance(other, Matcher):
            return AnyOf(self, AllOf(other))
        elif isinstance(other, AllOf):
            return AnyOf(self, other)
        else:
            return NotImplemented

    def __repr__(self):
        return 'AllOf(%s)' % ', '.join(sorted(repr(c) for c in self.clauses))

    def _pretty(self):
        yield 'AllOF('
        for clause in self.clauses:
            lines = list(clause._pretty())
            for line in lines[:-1]:
                yield '\t' + line
            yield '\t' + lines[-1] + ','
        yield ')'


class Matcher(Clause):
    __slots__ = []

    def __and__(self, other):
        if isinstance(other, AllOf):
            return other & self
        elif isinstance(other, Matcher) or isinstance(other, AnyOf):
            return AllOf(self, other)
        else:
            return NotImplemented

    def __or__(self, other):
        if isinstance(other, AnyOf):
            return other | self
        elif isinstance(other, Matcher) or isinstance(other, AllOf):
            return AnyOf(self, other)
        else:
            return NotImplemented


class Never(Matcher):
    __slots__ = []

    def match(self, version):
        return False

    def __hash__(self):
        return hash((Never,))

    def __eq__(self, other):
        return isinstance(other, self.__class__)

    def __and__(self, other):
        return self

    def __or__(self, other):
        return other

    def __repr__(self):
        return 'Never()'


class Always(Matcher):
    __slots__ = []

    def match(self, version):
        return True

    def __hash__(self):
        return hash((Always,))

    def __eq__(self, other):
        return isinstance(other, self.__class__)

    def __and__(self, other):
        return other

    def __or__(self, other):
        return self

    def __repr__(self):
        return 'Always()'


class Range(Matcher):
    OP_EQ = '=='
    OP_GT = '>'
    OP_GTE = '>='
    OP_LT = '<'
    OP_LTE = '<='
    OP_NEQ = '!='

    # <1.2.3 matches 1.2.3-a1
    PRERELEASE_ALWAYS = 'always'
    # <1.2.3 does not match 1.2.3-a1
    PRERELEASE_NATURAL = 'natural'
    # 1.2.3-a1 is only considered if target == 1.2.3-xxx
    PRERELEASE_SAMEPATCH = 'same-patch'

    # 1.2.3 matches 1.2.3+*
    BUILD_IMPLICIT = 'implicit'
    # 1.2.3 matches only 1.2.3, not 1.2.3+4
    BUILD_STRICT = 'strict'

    __slots__ = ['operator', 'target', 'prerelease_policy', 'build_policy']

    def __init__(self, operator, target, prerelease_policy=PRERELEASE_NATURAL, build_policy=BUILD_IMPLICIT):
        super(Range, self).__init__()
        if target.build and operator not in (self.OP_EQ, self.OP_NEQ):
            raise ValueError(
                "Invalid range %s%s: build numbers have no ordering."
                % (operator, target))
        self.operator = operator
        self.target = target
        self.prerelease_policy = prerelease_policy
        self.build_policy = self.BUILD_STRICT if target.build else build_policy

    def match(self, version):
        if self.build_policy != self.BUILD_STRICT:
            version = version.truncate('prerelease')

        if version.prerelease:
            same_patch = self.target.truncate() == version.truncate()

            if self.prerelease_policy == self.PRERELEASE_SAMEPATCH and not same_patch:
                return False

        if self.operator == self.OP_EQ:
            if self.build_policy == self.BUILD_STRICT:
                return (
                    self.target.truncate('prerelease') == version.truncate('prerelease')
                    and version.build == self.target.build
                )
            return version == self.target
        elif self.operator == self.OP_GT:
            return version > self.target
        elif self.operator == self.OP_GTE:
            return version >= self.target
        elif self.operator == self.OP_LT:
            if (
                version.prerelease
                and self.prerelease_policy == self.PRERELEASE_NATURAL
                and version.truncate() == self.target.truncate()
                and not self.target.prerelease
            ):
                return False
            return version < self.target
        elif self.operator == self.OP_LTE:
            return version <= self.target
        else:
            assert self.operator == self.OP_NEQ
            if self.build_policy == self.BUILD_STRICT:
                return not (
                    self.target.truncate('prerelease') == version.truncate('prerelease')
                    and version.build == self.target.build
                )

            if (
                version.prerelease
                and self.prerelease_policy == self.PRERELEASE_NATURAL
                and version.truncate() == self.target.truncate()
                and not self.target.prerelease
            ):
                return False
            return version != self.target

    def __hash__(self):
        return hash((Range, self.operator, self.target, self.prerelease_policy))

    def __eq__(self, other):
        return (
            isinstance(other, self.__class__)
            and self.operator == other.operator
            and self.target == other.target
            and self.prerelease_policy == other.prerelease_policy
        )

    def __str__(self):
        return '%s%s' % (self.operator, self.target)

    def __repr__(self):
        policy_part = (
            '' if self.prerelease_policy == self.PRERELEASE_NATURAL
            else ', prerelease_policy=%r' % self.prerelease_policy
        ) + (
            '' if self.build_policy == self.BUILD_IMPLICIT
            else ', build_policy=%r' % self.build_policy
        )
        return 'Range(%r, %r%s)' % (
            self.operator,
            self.target,
            policy_part,
        )


[docs]@BaseSpec.register_syntax
class SimpleSpec(BaseSpec):

    SYNTAX = 'simple'

    @classmethod
    def _parse_to_clause(cls, expression):
        return cls.Parser.parse(expression)

    class Parser:
        NUMBER = r'\*|0|[1-9][0-9]*'
        NAIVE_SPEC = re.compile(r"""^
            (?P<op><|<=||=|==|>=|>|!=|\^|~|~=)
            (?P<major>{nb})(?:\.(?P<minor>{nb})(?:\.(?P<patch>{nb}))?)?
            (?:-(?P<prerel>[a-z0-9A-Z.-]*))?
            (?:\+(?P<build>[a-z0-9A-Z.-]*))?
            $
            """.format(nb=NUMBER),
            re.VERBOSE,
        )

        @classmethod
        def parse(cls, expression):
            blocks = expression.split(',')
            clause = Always()
            for block in blocks:
                if not cls.NAIVE_SPEC.match(block):
                    raise ValueError("Invalid simple block %r" % block)
                clause &= cls.parse_block(block)

            return clause

        PREFIX_CARET = '^'
        PREFIX_TILDE = '~'
        PREFIX_COMPATIBLE = '~='
        PREFIX_EQ = '=='
        PREFIX_NEQ = '!='
        PREFIX_GT = '>'
        PREFIX_GTE = '>='
        PREFIX_LT = '<'
        PREFIX_LTE = '<='

        PREFIX_ALIASES = {
            '=': PREFIX_EQ,
            '': PREFIX_EQ,
        }

        EMPTY_VALUES = ['*', 'x', 'X', None]

        @classmethod
        def parse_block(cls, expr):
            if not cls.NAIVE_SPEC.match(expr):
                raise ValueError("Invalid simple spec component: %r" % expr)
            prefix, major_t, minor_t, patch_t, prerel, build = cls.NAIVE_SPEC.match(expr).groups()
            prefix = cls.PREFIX_ALIASES.get(prefix, prefix)

            major = None if major_t in cls.EMPTY_VALUES else int(major_t)
            minor = None if minor_t in cls.EMPTY_VALUES else int(minor_t)
            patch = None if patch_t in cls.EMPTY_VALUES else int(patch_t)

            if major is None:  # '*'
                target = Version(major=0, minor=0, patch=0)
                if prefix not in (cls.PREFIX_EQ, cls.PREFIX_GTE):
                    raise ValueError("Invalid simple spec: %r" % expr)
            elif minor is None:
                target = Version(major=major, minor=0, patch=0)
            elif patch is None:
                target = Version(major=major, minor=minor, patch=0)
            else:
                target = Version(
                    major=major,
                    minor=minor,
                    patch=patch,
                    prerelease=prerel.split('.') if prerel else (),
                    build=build.split('.') if build else (),
                )

            if (major is None or minor is None or patch is None) and (prerel or build):
                raise ValueError("Invalid simple spec: %r" % expr)

            if build is not None and prefix not in (cls.PREFIX_EQ, cls.PREFIX_NEQ):
                raise ValueError("Invalid simple spec: %r" % expr)

            if prefix == cls.PREFIX_CARET:
                # Accept anything with the same most-significant digit
                if target.major:
                    high = target.next_major()
                elif target.minor:
                    high = target.next_minor()
                else:
                    high = target.next_patch()
                return Range(Range.OP_GTE, target) & Range(Range.OP_LT, high)

            elif prefix == cls.PREFIX_TILDE:
                assert major is not None
                # Accept any higher patch in the same minor
                # Might go higher if the initial version was a partial
                if minor is None:
                    high = target.next_major()
                else:
                    high = target.next_minor()
                return Range(Range.OP_GTE, target) & Range(Range.OP_LT, high)

            elif prefix == cls.PREFIX_COMPATIBLE:
                assert major is not None
                # ~1 is 1.0.0..2.0.0; ~=2.2 is 2.2.0..3.0.0; ~=1.4.5 is 1.4.5..1.5.0
                if minor is None or patch is None:
                    # We got a partial version
                    high = target.next_major()
                else:
                    high = target.next_minor()
                return Range(Range.OP_GTE, target) & Range(Range.OP_LT, high)

            elif prefix == cls.PREFIX_EQ:
                if major is None:
                    return Range(Range.OP_GTE, target)
                elif minor is None:
                    return Range(Range.OP_GTE, target) & Range(Range.OP_LT, target.next_major())
                elif patch is None:
                    return Range(Range.OP_GTE, target) & Range(Range.OP_LT, target.next_minor())
                elif build == '':
                    return Range(Range.OP_EQ, target, build_policy=Range.BUILD_STRICT)
                else:
                    return Range(Range.OP_EQ, target)

            elif prefix == cls.PREFIX_NEQ:
                assert major is not None
                if minor is None:
                    # !=1.x => <1.0.0 || >=2.0.0
                    return Range(Range.OP_LT, target) | Range(Range.OP_GTE, target.next_major())
                elif patch is None:
                    # !=1.2.x => <1.2.0 || >=1.3.0
                    return Range(Range.OP_LT, target) | Range(Range.OP_GTE, target.next_minor())
                elif prerel == '':
                    # !=1.2.3-
                    return Range(Range.OP_NEQ, target, prerelease_policy=Range.PRERELEASE_ALWAYS)
                elif build == '':
                    # !=1.2.3+ or !=1.2.3-a2+
                    return Range(Range.OP_NEQ, target, build_policy=Range.BUILD_STRICT)
                else:
                    return Range(Range.OP_NEQ, target)

            elif prefix == cls.PREFIX_GT:
                assert major is not None
                if minor is None:
                    # >1.x => >=2.0
                    return Range(Range.OP_GTE, target.next_major())
                elif patch is None:
                    return Range(Range.OP_GTE, target.next_minor())
                else:
                    return Range(Range.OP_GT, target)

            elif prefix == cls.PREFIX_GTE:
                return Range(Range.OP_GTE, target)

            elif prefix == cls.PREFIX_LT:
                assert major is not None
                if prerel == '':
                    # <1.2.3-
                    return Range(Range.OP_LT, target, prerelease_policy=Range.PRERELEASE_ALWAYS)
                return Range(Range.OP_LT, target)

            else:
                assert prefix == cls.PREFIX_LTE
                assert major is not None
                if minor is None:
                    # <=1.x => <2.0
                    return Range(Range.OP_LT, target.next_major())
                elif patch is None:
                    return Range(Range.OP_LT, target.next_minor())
                else:
                    return Range(Range.OP_LTE, target)



class LegacySpec(SimpleSpec):
    def __init__(self, *expressions):
        warnings.warn(
            "The Spec() class will be removed in 3.1; use SimpleSpec() instead.",
            PendingDeprecationWarning,
            stacklevel=2,
        )

        if len(expressions) > 1:
            warnings.warn(
                "Passing 2+ arguments to SimpleSpec will be removed in 3.0; concatenate them with ',' instead.",
                DeprecationWarning,
                stacklevel=2,
            )
        expression = ','.join(expressions)
        super(LegacySpec, self).__init__(expression)

    @property
    def specs(self):
        return list(self)

    def __iter__(self):
        warnings.warn(
            "Iterating over the components of a SimpleSpec object will be removed in 3.0.",
            DeprecationWarning,
            stacklevel=2,
        )
        try:
            clauses = list(self.clause)
        except TypeError:  # Not an iterable
            clauses = [self.clause]
        for clause in clauses:
            yield SpecItem.from_matcher(clause)


Spec = LegacySpec


@BaseSpec.register_syntax
class NpmSpec(BaseSpec):
    SYNTAX = 'npm'

    @classmethod
    def _parse_to_clause(cls, expression):
        return cls.Parser.parse(expression)

    class Parser:
        JOINER = '||'
        HYPHEN = ' - '

        NUMBER = r'x|X|\*|0|[1-9][0-9]*'
        PART = r'[a-zA-Z0-9.-]*'
        NPM_SPEC_BLOCK = re.compile(r"""
            ^(?:v)?                     # Strip optional initial v
            (?P<op><|<=|>=|>|=|\^|~|)   # Operator, can be empty
            (?P<major>{nb})(?:\.(?P<minor>{nb})(?:\.(?P<patch>{nb}))?)?
            (?:-(?P<prerel>{part}))?    # Optional re-release
            (?:\+(?P<build>{part}))?    # Optional build
            $""".format(nb=NUMBER, part=PART),
            re.VERBOSE,
        )

        @classmethod
        def range(cls, operator, target):
            return Range(operator, target, prerelease_policy=Range.PRERELEASE_SAMEPATCH)

        @classmethod
        def parse(cls, expression):
            result = Never()
            groups = expression.split(cls.JOINER)
            for group in groups:
                group = group.strip()
                if not group:
                    group = '>=0.0.0'

                subclauses = []
                if cls.HYPHEN in group:
                    low, high = group.split(cls.HYPHEN, 2)
                    subclauses = cls.parse_simple('>=' + low) + cls.parse_simple('<=' + high)

                else:
                    blocks = group.split(' ')
                    for block in blocks:
                        if not cls.NPM_SPEC_BLOCK.match(block):
                            raise ValueError("Invalid NPM block in %r: %r" % (expression, block))

                        subclauses.extend(cls.parse_simple(block))

                prerelease_clauses = []
                non_prerel_clauses = []
                for clause in subclauses:
                    if clause.target.prerelease:
                        if clause.operator in (Range.OP_GT, Range.OP_GTE):
                            prerelease_clauses.append(Range(
                                operator=Range.OP_LT,
                                target=Version(
                                    major=clause.target.major,
                                    minor=clause.target.minor,
                                    patch=clause.target.patch + 1,
                                ),
                                prerelease_policy=Range.PRERELEASE_ALWAYS,
                            ))
                        elif clause.operator in (Range.OP_LT, Range.OP_LTE):
                            prerelease_clauses.append(Range(
                                operator=Range.OP_GTE,
                                target=Version(
                                    major=clause.target.major,
                                    minor=clause.target.minor,
                                    patch=0,
                                    prerelease=(),
                                ),
                                prerelease_policy=Range.PRERELEASE_ALWAYS,
                            ))
                        prerelease_clauses.append(clause)
                        non_prerel_clauses.append(cls.range(
                            operator=clause.operator,
                            target=clause.target.truncate(),
                        ))
                    else:
                        non_prerel_clauses.append(clause)
                if prerelease_clauses:
                    result |= AllOf(*prerelease_clauses)
                result |= AllOf(*non_prerel_clauses)

            return result

        PREFIX_CARET = '^'
        PREFIX_TILDE = '~'
        PREFIX_EQ = '='
        PREFIX_GT = '>'
        PREFIX_GTE = '>='
        PREFIX_LT = '<'
        PREFIX_LTE = '<='

        PREFIX_ALIASES = {
            '': PREFIX_EQ,
        }

        PREFIX_TO_OPERATOR = {
            PREFIX_EQ: Range.OP_EQ,
            PREFIX_LT: Range.OP_LT,
            PREFIX_LTE: Range.OP_LTE,
            PREFIX_GTE: Range.OP_GTE,
            PREFIX_GT: Range.OP_GT,
        }

        EMPTY_VALUES = ['*', 'x', 'X', None]

        @classmethod
        def parse_simple(cls, simple):
            match = cls.NPM_SPEC_BLOCK.match(simple)

            prefix, major_t, minor_t, patch_t, prerel, build = match.groups()

            prefix = cls.PREFIX_ALIASES.get(prefix, prefix)
            major = None if major_t in cls.EMPTY_VALUES else int(major_t)
            minor = None if minor_t in cls.EMPTY_VALUES else int(minor_t)
            patch = None if patch_t in cls.EMPTY_VALUES else int(patch_t)

            if build is not None and prefix not in [cls.PREFIX_EQ]:
                # Ignore the 'build' part when not comparing to a specific part.
                build = None

            if major is None:  # '*', 'x', 'X'
                target = Version(major=0, minor=0, patch=0)
                if prefix not in [cls.PREFIX_EQ, cls.PREFIX_GTE]:
                    raise ValueError("Invalid expression %r" % simple)
                prefix = cls.PREFIX_GTE
            elif minor is None:
                target = Version(major=major, minor=0, patch=0)
            elif patch is None:
                target = Version(major=major, minor=minor, patch=0)
            else:
                target = Version(
                    major=major,
                    minor=minor,
                    patch=patch,
                    prerelease=prerel.split('.') if prerel else (),
                    build=build.split('.') if build else (),
                )

            if (major is None or minor is None or patch is None) and (prerel or build):
                raise ValueError("Invalid NPM spec: %r" % simple)

            if prefix == cls.PREFIX_CARET:
                if target.major:  # ^1.2.4 => >=1.2.4 <2.0.0 ; ^1.x => >=1.0.0 <2.0.0
                    high = target.truncate().next_major()
                elif target.minor:  # ^0.1.2 => >=0.1.2 <0.2.0
                    high = target.truncate().next_minor()
                elif minor is None:  # ^0.x => >=0.0.0 <1.0.0
                    high = target.truncate().next_major()
                elif patch is None:  # ^0.2.x => >=0.2.0 <0.3.0
                    high = target.truncate().next_minor()
                else:  # ^0.0.1 => >=0.0.1 <0.0.2
                    high = target.truncate().next_patch()
                return [cls.range(Range.OP_GTE, target), cls.range(Range.OP_LT, high)]

            elif prefix == cls.PREFIX_TILDE:
                assert major is not None
                if minor is None:  # ~1.x => >=1.0.0 <2.0.0
                    high = target.next_major()
                else:  # ~1.2.x => >=1.2.0 <1.3.0; ~1.2.3 => >=1.2.3 <1.3.0
                    high = target.next_minor()
                return [cls.range(Range.OP_GTE, target), cls.range(Range.OP_LT, high)]

            elif prefix == cls.PREFIX_EQ:
                if major is None:
                    return [cls.range(Range.OP_GTE, target)]
                elif minor is None:
                    return [cls.range(Range.OP_GTE, target), cls.range(Range.OP_LT, target.next_major())]
                elif patch is None:
                    return [cls.range(Range.OP_GTE, target), cls.range(Range.OP_LT, target.next_minor())]
                else:
                    return [cls.range(Range.OP_EQ, target)]

            elif prefix == cls.PREFIX_GT:
                assert major is not None
                if minor is None:  # >1.x
                    return [cls.range(Range.OP_GTE, target.next_major())]
                elif patch is None:  # >1.2.x => >=1.3.0
                    return [cls.range(Range.OP_GTE, target.next_minor())]
                else:
                    return [cls.range(Range.OP_GT, target)]

            elif prefix == cls.PREFIX_GTE:
                return [cls.range(Range.OP_GTE, target)]

            elif prefix == cls.PREFIX_LT:
                assert major is not None
                return [cls.range(Range.OP_LT, target)]

            else:
                assert prefix == cls.PREFIX_LTE
                assert major is not None
                if minor is None:  # <=1.x => <2.0.0
                    return [cls.range(Range.OP_LT, target.next_major())]
                elif patch is None:  # <=1.2.x => <1.3.0
                    return [cls.range(Range.OP_LT, target.next_minor())]
                else:
                    return [cls.range(Range.OP_LTE, target)]




          

      

      

    

  

    
      
          
            
  Source code for sqlalchemy.orm.attributes

# orm/attributes.py
# Copyright (C) 2005-2021 the SQLAlchemy authors and contributors
# <see AUTHORS file>
#
# This module is part of SQLAlchemy and is released under
# the MIT License: https://www.opensource.org/licenses/mit-license.php

"""Defines instrumentation for class attributes and their interaction
with instances.

This module is usually not directly visible to user applications, but
defines a large part of the ORM's interactivity.


"""

import operator

from . import collections
from . import exc as orm_exc
from . import interfaces
from .base import ATTR_EMPTY
from .base import ATTR_WAS_SET
from .base import CALLABLES_OK
from .base import DEFERRED_HISTORY_LOAD
from .base import INIT_OK
from .base import instance_dict
from .base import instance_state
from .base import instance_str
from .base import LOAD_AGAINST_COMMITTED
from .base import manager_of_class
from .base import NEVER_SET  # noqa
from .base import NO_AUTOFLUSH
from .base import NO_CHANGE  # noqa
from .base import NO_RAISE
from .base import NO_VALUE
from .base import NON_PERSISTENT_OK  # noqa
from .base import PASSIVE_CLASS_MISMATCH  # noqa
from .base import PASSIVE_NO_FETCH
from .base import PASSIVE_NO_FETCH_RELATED  # noqa
from .base import PASSIVE_NO_INITIALIZE
from .base import PASSIVE_NO_RESULT
from .base import PASSIVE_OFF
from .base import PASSIVE_ONLY_PERSISTENT
from .base import PASSIVE_RETURN_NO_VALUE
from .base import RELATED_OBJECT_OK  # noqa
from .base import SQL_OK  # noqa
from .base import state_str
from .. import event
from .. import exc
from .. import inspection
from .. import util
from ..sql import base as sql_base
from ..sql import roles
from ..sql import traversals
from ..sql import visitors


class NoKey(str):
    pass


NO_KEY = NoKey("no name")


@inspection._self_inspects
class QueryableAttribute(
    interfaces._MappedAttribute,
    interfaces.InspectionAttr,
    interfaces.PropComparator,
    traversals.HasCopyInternals,
    roles.JoinTargetRole,
    roles.OnClauseRole,
    sql_base.Immutable,
    sql_base.MemoizedHasCacheKey,
):
    """Base class for :term:`descriptor` objects that intercept
    attribute events on behalf of a :class:`.MapperProperty`
    object.  The actual :class:`.MapperProperty` is accessible
    via the :attr:`.QueryableAttribute.property`
    attribute.


    .. seealso::

        :class:`.InstrumentedAttribute`

        :class:`.MapperProperty`

        :attr:`_orm.Mapper.all_orm_descriptors`

        :attr:`_orm.Mapper.attrs`
    """

    is_attribute = True

    # PropComparator has a __visit_name__ to participate within
    # traversals.   Disambiguate the attribute vs. a comparator.
    __visit_name__ = "orm_instrumented_attribute"

    def __init__(
        self,
        class_,
        key,
        parententity,
        impl=None,
        comparator=None,
        of_type=None,
        extra_criteria=(),
    ):
        self.class_ = class_
        self.key = key
        self._parententity = parententity
        self.impl = impl
        self.comparator = comparator
        self._of_type = of_type
        self._extra_criteria = extra_criteria

        manager = manager_of_class(class_)
        # manager is None in the case of AliasedClass
        if manager:
            # propagate existing event listeners from
            # immediate superclass
            for base in manager._bases:
                if key in base:
                    self.dispatch._update(base[key].dispatch)
                    if base[key].dispatch._active_history:
                        self.dispatch._active_history = True

    _cache_key_traversal = [
        ("key", visitors.ExtendedInternalTraversal.dp_string),
        ("_parententity", visitors.ExtendedInternalTraversal.dp_multi),
        ("_of_type", visitors.ExtendedInternalTraversal.dp_multi),
        ("_extra_criteria", visitors.InternalTraversal.dp_clauseelement_list),
    ]

    def __reduce__(self):
        # this method is only used in terms of the
        # sqlalchemy.ext.serializer extension
        return (
            _queryable_attribute_unreduce,
            (
                self.key,
                self._parententity.mapper.class_,
                self._parententity,
                self._parententity.entity,
            ),
        )

    @util.memoized_property
    def _supports_population(self):
        return self.impl.supports_population

    @property
    def _impl_uses_objects(self):
        return self.impl.uses_objects

    def get_history(self, instance, passive=PASSIVE_OFF):
        return self.impl.get_history(
            instance_state(instance), instance_dict(instance), passive
        )

    @util.memoized_property
    def info(self):
        """Return the 'info' dictionary for the underlying SQL element.

        The behavior here is as follows:

        * If the attribute is a column-mapped property, i.e.
          :class:`.ColumnProperty`, which is mapped directly
          to a schema-level :class:`_schema.Column` object, this attribute
          will return the :attr:`.SchemaItem.info` dictionary associated
          with the core-level :class:`_schema.Column` object.

        * If the attribute is a :class:`.ColumnProperty` but is mapped to
          any other kind of SQL expression other than a
          :class:`_schema.Column`,
          the attribute will refer to the :attr:`.MapperProperty.info`
          dictionary associated directly with the :class:`.ColumnProperty`,
          assuming the SQL expression itself does not have its own ``.info``
          attribute (which should be the case, unless a user-defined SQL
          construct has defined one).

        * If the attribute refers to any other kind of
          :class:`.MapperProperty`, including :class:`.RelationshipProperty`,
          the attribute will refer to the :attr:`.MapperProperty.info`
          dictionary associated with that :class:`.MapperProperty`.

        * To access the :attr:`.MapperProperty.info` dictionary of the
          :class:`.MapperProperty` unconditionally, including for a
          :class:`.ColumnProperty` that's associated directly with a
          :class:`_schema.Column`, the attribute can be referred to using
          :attr:`.QueryableAttribute.property` attribute, as
          ``MyClass.someattribute.property.info``.

        .. seealso::

            :attr:`.SchemaItem.info`

            :attr:`.MapperProperty.info`

        """
        return self.comparator.info

    @util.memoized_property
    def parent(self):
        """Return an inspection instance representing the parent.

        This will be either an instance of :class:`_orm.Mapper`
        or :class:`.AliasedInsp`, depending upon the nature
        of the parent entity which this attribute is associated
        with.

        """
        return inspection.inspect(self._parententity)

    @util.memoized_property
    def expression(self):
        """The SQL expression object represented by this
        :class:`.QueryableAttribute`.

        This will typically be an instance of a :class:`_sql.ColumnElement`
        subclass representing a column expression.

        """
        if self.key is NO_KEY:
            annotations = {"entity_namespace": self._entity_namespace}
        else:
            annotations = {
                "proxy_key": self.key,
                "proxy_owner": self._parententity,
                "entity_namespace": self._entity_namespace,
            }

        ce = self.comparator.__clause_element__()
        try:
            anno = ce._annotate
        except AttributeError as ae:
            util.raise_(
                exc.InvalidRequestError(
                    'When interpreting attribute "%s" as a SQL expression, '
                    "expected __clause_element__() to return "
                    "a ClauseElement object, got: %r" % (self, ce)
                ),
                from_=ae,
            )
        else:
            return anno(annotations)

    @property
    def _entity_namespace(self):
        return self._parententity

    @property
    def _annotations(self):
        return self.__clause_element__()._annotations

    def __clause_element__(self):
        return self.expression

    @property
    def _from_objects(self):
        return self.expression._from_objects

    def _bulk_update_tuples(self, value):
        """Return setter tuples for a bulk UPDATE."""

        return self.comparator._bulk_update_tuples(value)

    def adapt_to_entity(self, adapt_to_entity):
        assert not self._of_type
        return self.__class__(
            adapt_to_entity.entity,
            self.key,
            impl=self.impl,
            comparator=self.comparator.adapt_to_entity(adapt_to_entity),
            parententity=adapt_to_entity,
        )

    def of_type(self, entity):
        return QueryableAttribute(
            self.class_,
            self.key,
            self._parententity,
            impl=self.impl,
            comparator=self.comparator.of_type(entity),
            of_type=inspection.inspect(entity),
            extra_criteria=self._extra_criteria,
        )

    def and_(self, *other):
        return QueryableAttribute(
            self.class_,
            self.key,
            self._parententity,
            impl=self.impl,
            comparator=self.comparator.and_(*other),
            of_type=self._of_type,
            extra_criteria=self._extra_criteria + other,
        )

    def _clone(self, **kw):
        return QueryableAttribute(
            self.class_,
            self.key,
            self._parententity,
            impl=self.impl,
            comparator=self.comparator,
            of_type=self._of_type,
            extra_criteria=self._extra_criteria,
        )

    def label(self, name):
        return self.__clause_element__().label(name)

    def operate(self, op, *other, **kwargs):
        return op(self.comparator, *other, **kwargs)

    def reverse_operate(self, op, other, **kwargs):
        return op(other, self.comparator, **kwargs)

    def hasparent(self, state, optimistic=False):
        return self.impl.hasparent(state, optimistic=optimistic) is not False

    def __getattr__(self, key):
        try:
            return getattr(self.comparator, key)
        except AttributeError as err:
            util.raise_(
                AttributeError(
                    "Neither %r object nor %r object associated with %s "
                    "has an attribute %r"
                    % (
                        type(self).__name__,
                        type(self.comparator).__name__,
                        self,
                        key,
                    )
                ),
                replace_context=err,
            )

    def __str__(self):
        return "%s.%s" % (self.class_.__name__, self.key)

    @util.memoized_property
    def property(self):
        """Return the :class:`.MapperProperty` associated with this
        :class:`.QueryableAttribute`.


        Return values here will commonly be instances of
        :class:`.ColumnProperty` or :class:`.RelationshipProperty`.


        """
        return self.comparator.property


def _queryable_attribute_unreduce(key, mapped_class, parententity, entity):
    # this method is only used in terms of the
    # sqlalchemy.ext.serializer extension
    if parententity.is_aliased_class:
        return entity._get_from_serialized(key, mapped_class, parententity)
    else:
        return getattr(entity, key)


if util.py3k:
    from typing import TypeVar, Generic

    _T = TypeVar("_T")
    _Generic_T = Generic[_T]
else:
    _Generic_T = type("_Generic_T", (), {})


class Mapped(QueryableAttribute, _Generic_T):
    """Represent an ORM mapped :term:`descriptor` attribute for typing purposes.

    This class represents the complete descriptor interface for any class
    attribute that will have been :term:`instrumented` by the ORM
    :class:`_orm.Mapper` class. When used with typing stubs, it is the final
    type that would be used by a type checker such as mypy to provide the full
    behavioral contract for the attribute.

    .. tip::

        The :class:`_orm.Mapped` class represents attributes that are handled
        directly by the :class:`_orm.Mapper` class. It does not include other
        Python descriptor classes that are provided as extensions, including
        :ref:`hybrids_toplevel` and the :ref:`associationproxy_toplevel`.
        While these systems still make use of ORM-specific superclasses
        and structures, they are not :term:`instrumented` by the
        :class:`_orm.Mapper` and instead provide their own functionality
        when they are accessed on a class.

    When using the :ref:`SQLAlchemy Mypy plugin <mypy_toplevel>`, the
    :class:`_orm.Mapped` construct is used in typing annotations to indicate to
    the plugin those attributes that are expected to be mapped; the plugin also
    applies :class:`_orm.Mapped` as an annotation automatically when it scans
    through declarative mappings in :ref:`orm_declarative_table` style. For
    more indirect mapping styles such as
    :ref:`imperative table <orm_imperative_table_configuration>` it is
    typically applied explicitly to class level attributes that expect
    to be mapped based on a given :class:`_schema.Table` configuration.

    :class:`_orm.Mapped` is defined in the
    `sqlalchemy2-stubs <https://pypi.org/project/sqlalchemy2-stubs>`_ project
    as a :pep:`484` generic class which may subscribe to any arbitrary Python
    type, which represents the Python type handled by the attribute::

        class MyMappedClass(Base):
            __table_ = Table(
                "some_table", Base.metadata,
                Column("id", Integer, primary_key=True),
                Column("data", String(50)),
                Column("created_at", DateTime)
            )

            id : Mapped[int]
            data: Mapped[str]
            created_at: Mapped[datetime]

    For complete background on how to use :class:`_orm.Mapped` with
    pep-484 tools like Mypy, see the link below for background on SQLAlchemy's
    Mypy plugin.

    .. versionadded:: 1.4

    .. seealso::

        :ref:`mypy_toplevel` - complete background on Mypy integration

    """

    def __get__(self, instance, owner):
        raise NotImplementedError()

    def __set__(self, instance, value):
        raise NotImplementedError()

    def __delete__(self, instance):
        raise NotImplementedError()


class InstrumentedAttribute(Mapped):
    """Class bound instrumented attribute which adds basic
    :term:`descriptor` methods.

    See :class:`.QueryableAttribute` for a description of most features.


    """

    inherit_cache = True

    def __set__(self, instance, value):
        self.impl.set(
            instance_state(instance), instance_dict(instance), value, None
        )

    def __delete__(self, instance):
        self.impl.delete(instance_state(instance), instance_dict(instance))

    def __get__(self, instance, owner):
        if instance is None:
            return self

        dict_ = instance_dict(instance)
        if self._supports_population and self.key in dict_:
            return dict_[self.key]
        else:
            try:
                state = instance_state(instance)
            except AttributeError as err:
                util.raise_(
                    orm_exc.UnmappedInstanceError(instance),
                    replace_context=err,
                )
            return self.impl.get(state, dict_)


HasEntityNamespace = util.namedtuple(
    "HasEntityNamespace", ["entity_namespace"]
)
HasEntityNamespace.is_mapper = HasEntityNamespace.is_aliased_class = False


def create_proxied_attribute(descriptor):
    """Create an QueryableAttribute / user descriptor hybrid.

    Returns a new QueryableAttribute type that delegates descriptor
    behavior and getattr() to the given descriptor.
    """

    # TODO: can move this to descriptor_props if the need for this
    # function is removed from ext/hybrid.py

    class Proxy(QueryableAttribute):
        """Presents the :class:`.QueryableAttribute` interface as a
        proxy on top of a Python descriptor / :class:`.PropComparator`
        combination.

        """

        _extra_criteria = ()

        def __init__(
            self,
            class_,
            key,
            descriptor,
            comparator,
            adapt_to_entity=None,
            doc=None,
            original_property=None,
        ):
            self.class_ = class_
            self.key = key
            self.descriptor = descriptor
            self.original_property = original_property
            self._comparator = comparator
            self._adapt_to_entity = adapt_to_entity
            self.__doc__ = doc

        _is_internal_proxy = True

        @property
        def _impl_uses_objects(self):
            return (
                self.original_property is not None
                and getattr(self.class_, self.key).impl.uses_objects
            )

        @property
        def _parententity(self):
            return inspection.inspect(self.class_, raiseerr=False)

        @property
        def _entity_namespace(self):
            if hasattr(self._comparator, "_parententity"):
                return self._comparator._parententity
            else:
                # used by hybrid attributes which try to remain
                # agnostic of any ORM concepts like mappers
                return HasEntityNamespace(self.class_)

        @property
        def property(self):
            return self.comparator.property

        @util.memoized_property
        def comparator(self):
            if callable(self._comparator):
                self._comparator = self._comparator()
            if self._adapt_to_entity:
                self._comparator = self._comparator.adapt_to_entity(
                    self._adapt_to_entity
                )
            return self._comparator

        def adapt_to_entity(self, adapt_to_entity):
            return self.__class__(
                adapt_to_entity.entity,
                self.key,
                self.descriptor,
                self._comparator,
                adapt_to_entity,
            )

        def __get__(self, instance, owner):
            retval = self.descriptor.__get__(instance, owner)
            # detect if this is a plain Python @property, which just returns
            # itself for class level access.  If so, then return us.
            # Otherwise, return the object returned by the descriptor.
            if retval is self.descriptor and instance is None:
                return self
            else:
                return retval

        def __str__(self):
            return "%s.%s" % (self.class_.__name__, self.key)

        def __getattr__(self, attribute):
            """Delegate __getattr__ to the original descriptor and/or
            comparator."""
            try:
                return getattr(descriptor, attribute)
            except AttributeError as err:
                if attribute == "comparator":
                    util.raise_(
                        AttributeError("comparator"), replace_context=err
                    )
                try:
                    # comparator itself might be unreachable
                    comparator = self.comparator
                except AttributeError as err2:
                    util.raise_(
                        AttributeError(
                            "Neither %r object nor unconfigured comparator "
                            "object associated with %s has an attribute %r"
                            % (type(descriptor).__name__, self, attribute)
                        ),
                        replace_context=err2,
                    )
                else:
                    try:
                        return getattr(comparator, attribute)
                    except AttributeError as err3:
                        util.raise_(
                            AttributeError(
                                "Neither %r object nor %r object "
                                "associated with %s has an attribute %r"
                                % (
                                    type(descriptor).__name__,
                                    type(comparator).__name__,
                                    self,
                                    attribute,
                                )
                            ),
                            replace_context=err3,
                        )

    Proxy.__name__ = type(descriptor).__name__ + "Proxy"

    util.monkeypatch_proxied_specials(
        Proxy, type(descriptor), name="descriptor", from_instance=descriptor
    )
    return Proxy


OP_REMOVE = util.symbol("REMOVE")
OP_APPEND = util.symbol("APPEND")
OP_REPLACE = util.symbol("REPLACE")
OP_BULK_REPLACE = util.symbol("BULK_REPLACE")
OP_MODIFIED = util.symbol("MODIFIED")


class AttributeEvent(object):
    """A token propagated throughout the course of a chain of attribute
    events.

    Serves as an indicator of the source of the event and also provides
    a means of controlling propagation across a chain of attribute
    operations.

    The :class:`.Event` object is sent as the ``initiator`` argument
    when dealing with events such as :meth:`.AttributeEvents.append`,
    :meth:`.AttributeEvents.set`,
    and :meth:`.AttributeEvents.remove`.

    The :class:`.Event` object is currently interpreted by the backref
    event handlers, and is used to control the propagation of operations
    across two mutually-dependent attributes.

    .. versionadded:: 0.9.0

    :attribute impl: The :class:`.AttributeImpl` which is the current event
     initiator.

    :attribute op: The symbol :attr:`.OP_APPEND`, :attr:`.OP_REMOVE`,
     :attr:`.OP_REPLACE`, or :attr:`.OP_BULK_REPLACE`, indicating the
     source operation.

    """

    __slots__ = "impl", "op", "parent_token"

    def __init__(self, attribute_impl, op):
        self.impl = attribute_impl
        self.op = op
        self.parent_token = self.impl.parent_token

    def __eq__(self, other):
        return (
            isinstance(other, AttributeEvent)
            and other.impl is self.impl
            and other.op == self.op
        )

    @property
    def key(self):
        return self.impl.key

    def hasparent(self, state):
        return self.impl.hasparent(state)


Event = AttributeEvent


class AttributeImpl(object):
    """internal implementation for instrumented attributes."""

    def __init__(
        self,
        class_,
        key,
        callable_,
        dispatch,
        trackparent=False,
        compare_function=None,
        active_history=False,
        parent_token=None,
        load_on_unexpire=True,
        send_modified_events=True,
        accepts_scalar_loader=None,
        **kwargs
    ):
        r"""Construct an AttributeImpl.

        :param \class_: associated class

        :param key: string name of the attribute

        :param \callable_:
          optional function which generates a callable based on a parent
          instance, which produces the "default" values for a scalar or
          collection attribute when it's first accessed, if not present
          already.

        :param trackparent:
          if True, attempt to track if an instance has a parent attached
          to it via this attribute.

        :param compare_function:
          a function that compares two values which are normally
          assignable to this attribute.

        :param active_history:
          indicates that get_history() should always return the "old" value,
          even if it means executing a lazy callable upon attribute change.

        :param parent_token:
          Usually references the MapperProperty, used as a key for
          the hasparent() function to identify an "owning" attribute.
          Allows multiple AttributeImpls to all match a single
          owner attribute.

        :param load_on_unexpire:
          if False, don't include this attribute in a load-on-expired
          operation, i.e. the "expired_attribute_loader" process.
          The attribute can still be in the "expired" list and be
          considered to be "expired".   Previously, this flag was called
          "expire_missing" and is only used by a deferred column
          attribute.

        :param send_modified_events:
          if False, the InstanceState._modified_event method will have no
          effect; this means the attribute will never show up as changed in a
          history entry.

        """
        self.class_ = class_
        self.key = key
        self.callable_ = callable_
        self.dispatch = dispatch
        self.trackparent = trackparent
        self.parent_token = parent_token or self
        self.send_modified_events = send_modified_events
        if compare_function is None:
            self.is_equal = operator.eq
        else:
            self.is_equal = compare_function

        if accepts_scalar_loader is not None:
            self.accepts_scalar_loader = accepts_scalar_loader
        else:
            self.accepts_scalar_loader = self.default_accepts_scalar_loader

        _deferred_history = kwargs.pop("_deferred_history", False)
        self._deferred_history = _deferred_history

        if active_history:
            self.dispatch._active_history = True

        self.load_on_unexpire = load_on_unexpire
        self._modified_token = Event(self, OP_MODIFIED)

    __slots__ = (
        "class_",
        "key",
        "callable_",
        "dispatch",
        "trackparent",
        "parent_token",
        "send_modified_events",
        "is_equal",
        "load_on_unexpire",
        "_modified_token",
        "accepts_scalar_loader",
        "_deferred_history",
    )

    def __str__(self):
        return "%s.%s" % (self.class_.__name__, self.key)

    def _get_active_history(self):
        """Backwards compat for impl.active_history"""

        return self.dispatch._active_history

    def _set_active_history(self, value):
        self.dispatch._active_history = value

    active_history = property(_get_active_history, _set_active_history)

    def hasparent(self, state, optimistic=False):
        """Return the boolean value of a `hasparent` flag attached to
        the given state.

        The `optimistic` flag determines what the default return value
        should be if no `hasparent` flag can be located.

        As this function is used to determine if an instance is an
        *orphan*, instances that were loaded from storage should be
        assumed to not be orphans, until a True/False value for this
        flag is set.

        An instance attribute that is loaded by a callable function
        will also not have a `hasparent` flag.

        """
        msg = "This AttributeImpl is not configured to track parents."
        assert self.trackparent, msg

        return (
            state.parents.get(id(self.parent_token), optimistic) is not False
        )

    def sethasparent(self, state, parent_state, value):
        """Set a boolean flag on the given item corresponding to
        whether or not it is attached to a parent object via the
        attribute represented by this ``InstrumentedAttribute``.

        """
        msg = "This AttributeImpl is not configured to track parents."
        assert self.trackparent, msg

        id_ = id(self.parent_token)
        if value:
            state.parents[id_] = parent_state
        else:
            if id_ in state.parents:
                last_parent = state.parents[id_]

                if (
                    last_parent is not False
                    and last_parent.key != parent_state.key
                ):

                    if last_parent.obj() is None:
                        raise orm_exc.StaleDataError(
                            "Removing state %s from parent "
                            "state %s along attribute '%s', "
                            "but the parent record "
                            "has gone stale, can't be sure this "
                            "is the most recent parent."
                            % (
                                state_str(state),
                                state_str(parent_state),
                                self.key,
                            )
                        )

                    return

            state.parents[id_] = False

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        raise NotImplementedError()

    def get_all_pending(self, state, dict_, passive=PASSIVE_NO_INITIALIZE):
        """Return a list of tuples of (state, obj)
        for all objects in this attribute's current state
        + history.

        Only applies to object-based attributes.

        This is an inlining of existing functionality
        which roughly corresponds to:

            get_state_history(
                        state,
                        key,
                        passive=PASSIVE_NO_INITIALIZE).sum()

        """
        raise NotImplementedError()

    def _default_value(self, state, dict_):
        """Produce an empty value for an uninitialized scalar attribute."""

        assert self.key not in dict_, (
            "_default_value should only be invoked for an "
            "uninitialized or expired attribute"
        )

        value = None
        for fn in self.dispatch.init_scalar:
            ret = fn(state, value, dict_)
            if ret is not ATTR_EMPTY:
                value = ret

        return value

    def get(self, state, dict_, passive=PASSIVE_OFF):
        """Retrieve a value from the given object.
        If a callable is assembled on this object's attribute, and
        passive is False, the callable will be executed and the
        resulting value will be set as the new value for this attribute.
        """
        if self.key in dict_:
            return dict_[self.key]
        else:
            # if history present, don't load
            key = self.key
            if (
                key not in state.committed_state
                or state.committed_state[key] is NO_VALUE
            ):
                if not passive & CALLABLES_OK:
                    return PASSIVE_NO_RESULT

                value = self._fire_loader_callables(state, key, passive)

                if value is PASSIVE_NO_RESULT or value is NO_VALUE:
                    return value
                elif value is ATTR_WAS_SET:
                    try:
                        return dict_[key]
                    except KeyError as err:
                        # TODO: no test coverage here.
                        util.raise_(
                            KeyError(
                                "Deferred loader for attribute "
                                "%r failed to populate "
                                "correctly" % key
                            ),
                            replace_context=err,
                        )
                elif value is not ATTR_EMPTY:
                    return self.set_committed_value(state, dict_, value)

            if not passive & INIT_OK:
                return NO_VALUE
            else:
                return self._default_value(state, dict_)

    def _fire_loader_callables(self, state, key, passive):
        if (
            self.accepts_scalar_loader
            and self.load_on_unexpire
            and key in state.expired_attributes
        ):
            return state._load_expired(state, passive)
        elif key in state.callables:
            callable_ = state.callables[key]
            return callable_(state, passive)
        elif self.callable_:
            return self.callable_(state, passive)
        else:
            return ATTR_EMPTY

    def append(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        self.set(state, dict_, value, initiator, passive=passive)

    def remove(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        self.set(
            state, dict_, None, initiator, passive=passive, check_old=value
        )

    def pop(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        self.set(
            state,
            dict_,
            None,
            initiator,
            passive=passive,
            check_old=value,
            pop=True,
        )

    def set(
        self,
        state,
        dict_,
        value,
        initiator,
        passive=PASSIVE_OFF,
        check_old=None,
        pop=False,
    ):
        raise NotImplementedError()

    def get_committed_value(self, state, dict_, passive=PASSIVE_OFF):
        """return the unchanged value of this attribute"""

        if self.key in state.committed_state:
            value = state.committed_state[self.key]
            if value is NO_VALUE:
                return None
            else:
                return value
        else:
            return self.get(state, dict_, passive=passive)

    def set_committed_value(self, state, dict_, value):
        """set an attribute value on the given instance and 'commit' it."""

        dict_[self.key] = value
        state._commit(dict_, [self.key])
        return value


class ScalarAttributeImpl(AttributeImpl):
    """represents a scalar value-holding InstrumentedAttribute."""

    default_accepts_scalar_loader = True
    uses_objects = False
    supports_population = True
    collection = False
    dynamic = False

    __slots__ = "_replace_token", "_append_token", "_remove_token"

    def __init__(self, *arg, **kw):
        super(ScalarAttributeImpl, self).__init__(*arg, **kw)
        self._replace_token = self._append_token = Event(self, OP_REPLACE)
        self._remove_token = Event(self, OP_REMOVE)

    def delete(self, state, dict_):
        if self.dispatch._active_history:
            old = self.get(state, dict_, PASSIVE_RETURN_NO_VALUE)
        else:
            old = dict_.get(self.key, NO_VALUE)

        if self.dispatch.remove:
            self.fire_remove_event(state, dict_, old, self._remove_token)
        state._modified_event(dict_, self, old)

        existing = dict_.pop(self.key, NO_VALUE)
        if (
            existing is NO_VALUE
            and old is NO_VALUE
            and not state.expired
            and self.key not in state.expired_attributes
        ):
            raise AttributeError("%s object does not have a value" % self)

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        if self.key in dict_:
            return History.from_scalar_attribute(self, state, dict_[self.key])
        elif self.key in state.committed_state:
            return History.from_scalar_attribute(self, state, NO_VALUE)
        else:
            if passive & INIT_OK:
                passive ^= INIT_OK
            current = self.get(state, dict_, passive=passive)
            if current is PASSIVE_NO_RESULT:
                return HISTORY_BLANK
            else:
                return History.from_scalar_attribute(self, state, current)

    def set(
        self,
        state,
        dict_,
        value,
        initiator,
        passive=PASSIVE_OFF,
        check_old=None,
        pop=False,
    ):
        if self.dispatch._active_history:
            old = self.get(state, dict_, PASSIVE_RETURN_NO_VALUE)
        else:
            old = dict_.get(self.key, NO_VALUE)

        if self.dispatch.set:
            value = self.fire_replace_event(
                state, dict_, value, old, initiator
            )
        state._modified_event(dict_, self, old)
        dict_[self.key] = value

    def fire_replace_event(self, state, dict_, value, previous, initiator):
        for fn in self.dispatch.set:
            value = fn(
                state, value, previous, initiator or self._replace_token
            )
        return value

    def fire_remove_event(self, state, dict_, value, initiator):
        for fn in self.dispatch.remove:
            fn(state, value, initiator or self._remove_token)

    @property
    def type(self):
        self.property.columns[0].type


class ScalarObjectAttributeImpl(ScalarAttributeImpl):
    """represents a scalar-holding InstrumentedAttribute,
    where the target object is also instrumented.

    Adds events to delete/set operations.

    """

    default_accepts_scalar_loader = False
    uses_objects = True
    supports_population = True
    collection = False

    __slots__ = ()

    def delete(self, state, dict_):
        if self.dispatch._active_history:
            old = self.get(
                state,
                dict_,
                passive=PASSIVE_ONLY_PERSISTENT
                | NO_AUTOFLUSH
                | LOAD_AGAINST_COMMITTED,
            )
        else:
            old = self.get(
                state,
                dict_,
                passive=PASSIVE_NO_FETCH ^ INIT_OK
                | LOAD_AGAINST_COMMITTED
                | NO_RAISE,
            )

        self.fire_remove_event(state, dict_, old, self._remove_token)

        existing = dict_.pop(self.key, NO_VALUE)

        # if the attribute is expired, we currently have no way to tell
        # that an object-attribute was expired vs. not loaded.   So
        # for this test, we look to see if the object has a DB identity.
        if (
            existing is NO_VALUE
            and old is not PASSIVE_NO_RESULT
            and state.key is None
        ):
            raise AttributeError("%s object does not have a value" % self)

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        if self.key in dict_:
            current = dict_[self.key]
        else:
            if passive & INIT_OK:
                passive ^= INIT_OK
            current = self.get(state, dict_, passive=passive)
            if current is PASSIVE_NO_RESULT:
                return HISTORY_BLANK

        if not self._deferred_history:
            return History.from_object_attribute(self, state, current)
        else:
            original = state.committed_state.get(self.key, _NO_HISTORY)
            if original is PASSIVE_NO_RESULT:

                loader_passive = passive | (
                    PASSIVE_ONLY_PERSISTENT
                    | NO_AUTOFLUSH
                    | LOAD_AGAINST_COMMITTED
                    | NO_RAISE
                    | DEFERRED_HISTORY_LOAD
                )
                original = self._fire_loader_callables(
                    state, self.key, loader_passive
                )
            return History.from_object_attribute(
                self, state, current, original=original
            )

    def get_all_pending(self, state, dict_, passive=PASSIVE_NO_INITIALIZE):
        if self.key in dict_:
            current = dict_[self.key]
        elif passive & CALLABLES_OK:
            current = self.get(state, dict_, passive=passive)
        else:
            return []

        # can't use __hash__(), can't use __eq__() here
        if (
            current is not None
            and current is not PASSIVE_NO_RESULT
            and current is not NO_VALUE
        ):
            ret = [(instance_state(current), current)]
        else:
            ret = [(None, None)]

        if self.key in state.committed_state:
            original = state.committed_state[self.key]
            if (
                original is not None
                and original is not PASSIVE_NO_RESULT
                and original is not NO_VALUE
                and original is not current
            ):

                ret.append((instance_state(original), original))
        return ret

    def set(
        self,
        state,
        dict_,
        value,
        initiator,
        passive=PASSIVE_OFF,
        check_old=None,
        pop=False,
    ):
        """Set a value on the given InstanceState."""

        if self.dispatch._active_history:
            old = self.get(
                state,
                dict_,
                passive=PASSIVE_ONLY_PERSISTENT
                | NO_AUTOFLUSH
                | LOAD_AGAINST_COMMITTED,
            )
        else:
            old = self.get(
                state,
                dict_,
                passive=PASSIVE_NO_FETCH ^ INIT_OK
                | LOAD_AGAINST_COMMITTED
                | NO_RAISE,
            )

        if (
            check_old is not None
            and old is not PASSIVE_NO_RESULT
            and check_old is not old
        ):
            if pop:
                return
            else:
                raise ValueError(
                    "Object %s not associated with %s on attribute '%s'"
                    % (instance_str(check_old), state_str(state), self.key)
                )

        value = self.fire_replace_event(state, dict_, value, old, initiator)
        dict_[self.key] = value

    def fire_remove_event(self, state, dict_, value, initiator):
        if self.trackparent and value not in (
            None,
            PASSIVE_NO_RESULT,
            NO_VALUE,
        ):
            self.sethasparent(instance_state(value), state, False)

        for fn in self.dispatch.remove:
            fn(state, value, initiator or self._remove_token)

        state._modified_event(dict_, self, value)

    def fire_replace_event(self, state, dict_, value, previous, initiator):
        if self.trackparent:
            if previous is not value and previous not in (
                None,
                PASSIVE_NO_RESULT,
                NO_VALUE,
            ):
                self.sethasparent(instance_state(previous), state, False)

        for fn in self.dispatch.set:
            value = fn(
                state, value, previous, initiator or self._replace_token
            )

        state._modified_event(dict_, self, previous)

        if self.trackparent:
            if value is not None:
                self.sethasparent(instance_state(value), state, True)

        return value


class CollectionAttributeImpl(AttributeImpl):
    """A collection-holding attribute that instruments changes in membership.

    Only handles collections of instrumented objects.

    InstrumentedCollectionAttribute holds an arbitrary, user-specified
    container object (defaulting to a list) and brokers access to the
    CollectionAdapter, a "view" onto that object that presents consistent bag
    semantics to the orm layer independent of the user data implementation.

    """

    default_accepts_scalar_loader = False
    uses_objects = True
    supports_population = True
    collection = True
    dynamic = False

    __slots__ = (
        "copy",
        "collection_factory",
        "_append_token",
        "_remove_token",
        "_bulk_replace_token",
        "_duck_typed_as",
    )

    def __init__(
        self,
        class_,
        key,
        callable_,
        dispatch,
        typecallable=None,
        trackparent=False,
        copy_function=None,
        compare_function=None,
        **kwargs
    ):
        super(CollectionAttributeImpl, self).__init__(
            class_,
            key,
            callable_,
            dispatch,
            trackparent=trackparent,
            compare_function=compare_function,
            **kwargs
        )

        if copy_function is None:
            copy_function = self.__copy
        self.copy = copy_function
        self.collection_factory = typecallable
        self._append_token = Event(self, OP_APPEND)
        self._remove_token = Event(self, OP_REMOVE)
        self._bulk_replace_token = Event(self, OP_BULK_REPLACE)
        self._duck_typed_as = util.duck_type_collection(
            self.collection_factory()
        )

        if getattr(self.collection_factory, "_sa_linker", None):

            @event.listens_for(self, "init_collection")
            def link(target, collection, collection_adapter):
                collection._sa_linker(collection_adapter)

            @event.listens_for(self, "dispose_collection")
            def unlink(target, collection, collection_adapter):
                collection._sa_linker(None)

    def __copy(self, item):
        return [y for y in collections.collection_adapter(item)]

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        current = self.get(state, dict_, passive=passive)
        if current is PASSIVE_NO_RESULT:
            return HISTORY_BLANK
        else:
            return History.from_collection(self, state, current)

    def get_all_pending(self, state, dict_, passive=PASSIVE_NO_INITIALIZE):
        # NOTE: passive is ignored here at the moment

        if self.key not in dict_:
            return []

        current = dict_[self.key]
        current = getattr(current, "_sa_adapter")

        if self.key in state.committed_state:
            original = state.committed_state[self.key]
            if original is not NO_VALUE:
                current_states = [
                    ((c is not None) and instance_state(c) or None, c)
                    for c in current
                ]
                original_states = [
                    ((c is not None) and instance_state(c) or None, c)
                    for c in original
                ]

                current_set = dict(current_states)
                original_set = dict(original_states)

                return (
                    [
                        (s, o)
                        for s, o in current_states
                        if s not in original_set
                    ]
                    + [(s, o) for s, o in current_states if s in original_set]
                    + [
                        (s, o)
                        for s, o in original_states
                        if s not in current_set
                    ]
                )

        return [(instance_state(o), o) for o in current]

    def fire_append_event(self, state, dict_, value, initiator):
        for fn in self.dispatch.append:
            value = fn(state, value, initiator or self._append_token)

        state._modified_event(dict_, self, NO_VALUE, True)

        if self.trackparent and value is not None:
            self.sethasparent(instance_state(value), state, True)

        return value

    def fire_append_wo_mutation_event(self, state, dict_, value, initiator):
        for fn in self.dispatch.append_wo_mutation:
            value = fn(state, value, initiator or self._append_token)

        return value

    def fire_pre_remove_event(self, state, dict_, initiator):
        """A special event used for pop() operations.

        The "remove" event needs to have the item to be removed passed to
        it, which in the case of pop from a set, we don't have a way to access
        the item before the operation.   the event is used for all pop()
        operations (even though set.pop is the one where it is really needed).

        """
        state._modified_event(dict_, self, NO_VALUE, True)

    def fire_remove_event(self, state, dict_, value, initiator):
        if self.trackparent and value is not None:
            self.sethasparent(instance_state(value), state, False)

        for fn in self.dispatch.remove:
            fn(state, value, initiator or self._remove_token)

        state._modified_event(dict_, self, NO_VALUE, True)

    def delete(self, state, dict_):
        if self.key not in dict_:
            return

        state._modified_event(dict_, self, NO_VALUE, True)

        collection = self.get_collection(state, state.dict)
        collection.clear_with_event()

        # key is always present because we checked above.  e.g.
        # del is a no-op if collection not present.
        del dict_[self.key]

    def _default_value(self, state, dict_):
        """Produce an empty collection for an un-initialized attribute"""

        assert self.key not in dict_, (
            "_default_value should only be invoked for an "
            "uninitialized or expired attribute"
        )

        if self.key in state._empty_collections:
            return state._empty_collections[self.key]

        adapter, user_data = self._initialize_collection(state)
        adapter._set_empty(user_data)
        return user_data

    def _initialize_collection(self, state):

        adapter, collection = state.manager.initialize_collection(
            self.key, state, self.collection_factory
        )

        self.dispatch.init_collection(state, collection, adapter)

        return adapter, collection

    def append(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        collection = self.get_collection(state, dict_, passive=passive)
        if collection is PASSIVE_NO_RESULT:
            value = self.fire_append_event(state, dict_, value, initiator)
            assert (
                self.key not in dict_
            ), "Collection was loaded during event handling."
            state._get_pending_mutation(self.key).append(value)
        else:
            collection.append_with_event(value, initiator)

    def remove(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        collection = self.get_collection(state, state.dict, passive=passive)
        if collection is PASSIVE_NO_RESULT:
            self.fire_remove_event(state, dict_, value, initiator)
            assert (
                self.key not in dict_
            ), "Collection was loaded during event handling."
            state._get_pending_mutation(self.key).remove(value)
        else:
            collection.remove_with_event(value, initiator)

    def pop(self, state, dict_, value, initiator, passive=PASSIVE_OFF):
        try:
            # TODO: better solution here would be to add
            # a "popper" role to collections.py to complement
            # "remover".
            self.remove(state, dict_, value, initiator, passive=passive)
        except (ValueError, KeyError, IndexError):
            pass

    def set(
        self,
        state,
        dict_,
        value,
        initiator=None,
        passive=PASSIVE_OFF,
        check_old=None,
        pop=False,
        _adapt=True,
    ):
        iterable = orig_iterable = value

        # pulling a new collection first so that an adaptation exception does
        # not trigger a lazy load of the old collection.
        new_collection, user_data = self._initialize_collection(state)
        if _adapt:
            if new_collection._converter is not None:
                iterable = new_collection._converter(iterable)
            else:
                setting_type = util.duck_type_collection(iterable)
                receiving_type = self._duck_typed_as

                if setting_type is not receiving_type:
                    given = (
                        iterable is None
                        and "None"
                        or iterable.__class__.__name__
                    )
                    wanted = self._duck_typed_as.__name__
                    raise TypeError(
                        "Incompatible collection type: %s is not %s-like"
                        % (given, wanted)
                    )

                # If the object is an adapted collection, return the (iterable)
                # adapter.
                if hasattr(iterable, "_sa_iterator"):
                    iterable = iterable._sa_iterator()
                elif setting_type is dict:
                    if util.py3k:
                        iterable = iterable.values()
                    else:
                        iterable = getattr(
                            iterable, "itervalues", iterable.values
                        )()
                else:
                    iterable = iter(iterable)
        new_values = list(iterable)

        evt = self._bulk_replace_token

        self.dispatch.bulk_replace(state, new_values, evt)

        old = self.get(state, dict_, passive=PASSIVE_ONLY_PERSISTENT)
        if old is PASSIVE_NO_RESULT:
            old = self._default_value(state, dict_)
        elif old is orig_iterable:
            # ignore re-assignment of the current collection, as happens
            # implicitly with in-place operators (foo.collection |= other)
            return

        # place a copy of "old" in state.committed_state
        state._modified_event(dict_, self, old, True)

        old_collection = old._sa_adapter

        dict_[self.key] = user_data

        collections.bulk_replace(
            new_values, old_collection, new_collection, initiator=evt
        )

        self._dispose_previous_collection(state, old, old_collection, True)

    def _dispose_previous_collection(
        self, state, collection, adapter, fire_event
    ):
        del collection._sa_adapter

        # discarding old collection make sure it is not referenced in empty
        # collections.
        state._empty_collections.pop(self.key, None)
        if fire_event:
            self.dispatch.dispose_collection(state, collection, adapter)

    def _invalidate_collection(self, collection):
        adapter = getattr(collection, "_sa_adapter")
        adapter.invalidated = True

    def set_committed_value(self, state, dict_, value):
        """Set an attribute value on the given instance and 'commit' it."""

        collection, user_data = self._initialize_collection(state)

        if value:
            collection.append_multiple_without_event(value)

        state.dict[self.key] = user_data

        state._commit(dict_, [self.key])

        if self.key in state._pending_mutations:
            # pending items exist.  issue a modified event,
            # add/remove new items.
            state._modified_event(dict_, self, user_data, True)

            pending = state._pending_mutations.pop(self.key)
            added = pending.added_items
            removed = pending.deleted_items
            for item in added:
                collection.append_without_event(item)
            for item in removed:
                collection.remove_without_event(item)

        return user_data

    def get_collection(
        self, state, dict_, user_data=None, passive=PASSIVE_OFF
    ):
        """Retrieve the CollectionAdapter associated with the given state.

        if user_data is None, retrieves it from the state using normal
        "get()" rules, which will fire lazy callables or return the "empty"
        collection value.

        """
        if user_data is None:
            user_data = self.get(state, dict_, passive=passive)
            if user_data is PASSIVE_NO_RESULT:
                return user_data

        return user_data._sa_adapter


def backref_listeners(attribute, key, uselist):
    """Apply listeners to synchronize a two-way relationship."""

    # use easily recognizable names for stack traces.

    # in the sections marked "tokens to test for a recursive loop",
    # this is somewhat brittle and very performance-sensitive logic
    # that is specific to how we might arrive at each event.  a marker
    # that can target us directly to arguments being invoked against
    # the impl might be simpler, but could interfere with other systems.

    parent_token = attribute.impl.parent_token
    parent_impl = attribute.impl

    def _acceptable_key_err(child_state, initiator, child_impl):
        raise ValueError(
            "Bidirectional attribute conflict detected: "
            'Passing object %s to attribute "%s" '
            'triggers a modify event on attribute "%s" '
            'via the backref "%s".'
            % (
                state_str(child_state),
                initiator.parent_token,
                child_impl.parent_token,
                attribute.impl.parent_token,
            )
        )

    def emit_backref_from_scalar_set_event(state, child, oldchild, initiator):
        if oldchild is child:
            return child
        if (
            oldchild is not None
            and oldchild is not PASSIVE_NO_RESULT
            and oldchild is not NO_VALUE
        ):
            # With lazy=None, there's no guarantee that the full collection is
            # present when updating via a backref.
            old_state, old_dict = (
                instance_state(oldchild),
                instance_dict(oldchild),
            )
            impl = old_state.manager[key].impl

            # tokens to test for a recursive loop.
            if not impl.collection and not impl.dynamic:
                check_recursive_token = impl._replace_token
            else:
                check_recursive_token = impl._remove_token

            if initiator is not check_recursive_token:
                impl.pop(
                    old_state,
                    old_dict,
                    state.obj(),
                    parent_impl._append_token,
                    passive=PASSIVE_NO_FETCH,
                )

        if child is not None:
            child_state, child_dict = (
                instance_state(child),
                instance_dict(child),
            )
            child_impl = child_state.manager[key].impl

            if (
                initiator.parent_token is not parent_token
                and initiator.parent_token is not child_impl.parent_token
            ):
                _acceptable_key_err(state, initiator, child_impl)

            # tokens to test for a recursive loop.
            check_append_token = child_impl._append_token
            check_bulk_replace_token = (
                child_impl._bulk_replace_token
                if child_impl.collection
                else None
            )

            if (
                initiator is not check_append_token
                and initiator is not check_bulk_replace_token
            ):
                child_impl.append(
                    child_state,
                    child_dict,
                    state.obj(),
                    initiator,
                    passive=PASSIVE_NO_FETCH,
                )
        return child

    def emit_backref_from_collection_append_event(state, child, initiator):
        if child is None:
            return

        child_state, child_dict = instance_state(child), instance_dict(child)
        child_impl = child_state.manager[key].impl

        if (
            initiator.parent_token is not parent_token
            and initiator.parent_token is not child_impl.parent_token
        ):
            _acceptable_key_err(state, initiator, child_impl)

        # tokens to test for a recursive loop.
        check_append_token = child_impl._append_token
        check_bulk_replace_token = (
            child_impl._bulk_replace_token if child_impl.collection else None
        )

        if (
            initiator is not check_append_token
            and initiator is not check_bulk_replace_token
        ):
            child_impl.append(
                child_state,
                child_dict,
                state.obj(),
                initiator,
                passive=PASSIVE_NO_FETCH,
            )
        return child

    def emit_backref_from_collection_remove_event(state, child, initiator):
        if (
            child is not None
            and child is not PASSIVE_NO_RESULT
            and child is not NO_VALUE
        ):
            child_state, child_dict = (
                instance_state(child),
                instance_dict(child),
            )
            child_impl = child_state.manager[key].impl

            # tokens to test for a recursive loop.
            if not child_impl.collection and not child_impl.dynamic:
                check_remove_token = child_impl._remove_token
                check_replace_token = child_impl._replace_token
                check_for_dupes_on_remove = uselist and not parent_impl.dynamic
            else:
                check_remove_token = child_impl._remove_token
                check_replace_token = (
                    child_impl._bulk_replace_token
                    if child_impl.collection
                    else None
                )
                check_for_dupes_on_remove = False

            if (
                initiator is not check_remove_token
                and initiator is not check_replace_token
            ):

                if not check_for_dupes_on_remove or not util.has_dupes(
                    # when this event is called, the item is usually
                    # present in the list, except for a pop() operation.
                    state.dict[parent_impl.key],
                    child,
                ):
                    child_impl.pop(
                        child_state,
                        child_dict,
                        state.obj(),
                        initiator,
                        passive=PASSIVE_NO_FETCH,
                    )

    if uselist:
        event.listen(
            attribute,
            "append",
            emit_backref_from_collection_append_event,
            retval=True,
            raw=True,
        )
    else:
        event.listen(
            attribute,
            "set",
            emit_backref_from_scalar_set_event,
            retval=True,
            raw=True,
        )
    # TODO: need coverage in test/orm/ of remove event
    event.listen(
        attribute,
        "remove",
        emit_backref_from_collection_remove_event,
        retval=True,
        raw=True,
    )


_NO_HISTORY = util.symbol("NO_HISTORY")
_NO_STATE_SYMBOLS = frozenset([id(PASSIVE_NO_RESULT), id(NO_VALUE)])


class History(util.namedtuple("History", ["added", "unchanged", "deleted"])):
    """A 3-tuple of added, unchanged and deleted values,
    representing the changes which have occurred on an instrumented
    attribute.

    The easiest way to get a :class:`.History` object for a particular
    attribute on an object is to use the :func:`_sa.inspect` function::

        from sqlalchemy import inspect

        hist = inspect(myobject).attrs.myattribute.history

    Each tuple member is an iterable sequence:

    * ``added`` - the collection of items added to the attribute (the first
      tuple element).

    * ``unchanged`` - the collection of items that have not changed on the
      attribute (the second tuple element).

    * ``deleted`` - the collection of items that have been removed from the
      attribute (the third tuple element).

    """

    def __bool__(self):
        return self != HISTORY_BLANK

    __nonzero__ = __bool__

    def empty(self):
        """Return True if this :class:`.History` has no changes
        and no existing, unchanged state.

        """

        return not bool((self.added or self.deleted) or self.unchanged)

    def sum(self):
        """Return a collection of added + unchanged + deleted."""

        return (
            (self.added or []) + (self.unchanged or []) + (self.deleted or [])
        )

    def non_deleted(self):
        """Return a collection of added + unchanged."""

        return (self.added or []) + (self.unchanged or [])

    def non_added(self):
        """Return a collection of unchanged + deleted."""

        return (self.unchanged or []) + (self.deleted or [])

    def has_changes(self):
        """Return True if this :class:`.History` has changes."""

        return bool(self.added or self.deleted)

    def as_state(self):
        return History(
            [
                (c is not None) and instance_state(c) or None
                for c in self.added
            ],
            [
                (c is not None) and instance_state(c) or None
                for c in self.unchanged
            ],
            [
                (c is not None) and instance_state(c) or None
                for c in self.deleted
            ],
        )

    @classmethod
    def from_scalar_attribute(cls, attribute, state, current):
        original = state.committed_state.get(attribute.key, _NO_HISTORY)

        if original is _NO_HISTORY:
            if current is NO_VALUE:
                return cls((), (), ())
            else:
                return cls((), [current], ())
        # don't let ClauseElement expressions here trip things up
        elif (
            current is not NO_VALUE
            and attribute.is_equal(current, original) is True
        ):
            return cls((), [current], ())
        else:
            # current convention on native scalars is to not
            # include information
            # about missing previous value in "deleted", but
            # we do include None, which helps in some primary
            # key situations
            if id(original) in _NO_STATE_SYMBOLS:
                deleted = ()
                # indicate a "del" operation occurred when we don't have
                # the previous value as: ([None], (), ())
                if id(current) in _NO_STATE_SYMBOLS:
                    current = None
            else:
                deleted = [original]
            if current is NO_VALUE:
                return cls((), (), deleted)
            else:
                return cls([current], (), deleted)

    @classmethod
    def from_object_attribute(
        cls, attribute, state, current, original=_NO_HISTORY
    ):
        if original is _NO_HISTORY:
            original = state.committed_state.get(attribute.key, _NO_HISTORY)

        if original is _NO_HISTORY:
            if current is NO_VALUE:
                return cls((), (), ())
            else:
                return cls((), [current], ())
        elif current is original and current is not NO_VALUE:
            return cls((), [current], ())
        else:
            # current convention on related objects is to not
            # include information
            # about missing previous value in "deleted", and
            # to also not include None - the dependency.py rules
            # ignore the None in any case.
            if id(original) in _NO_STATE_SYMBOLS or original is None:
                deleted = ()
                # indicate a "del" operation occurred when we don't have
                # the previous value as: ([None], (), ())
                if id(current) in _NO_STATE_SYMBOLS:
                    current = None
            else:
                deleted = [original]
            if current is NO_VALUE:
                return cls((), (), deleted)
            else:
                return cls([current], (), deleted)

    @classmethod
    def from_collection(cls, attribute, state, current):
        original = state.committed_state.get(attribute.key, _NO_HISTORY)
        if current is NO_VALUE:
            return cls((), (), ())

        current = getattr(current, "_sa_adapter")
        if original is NO_VALUE:
            return cls(list(current), (), ())
        elif original is _NO_HISTORY:
            return cls((), list(current), ())
        else:

            current_states = [
                ((c is not None) and instance_state(c) or None, c)
                for c in current
            ]
            original_states = [
                ((c is not None) and instance_state(c) or None, c)
                for c in original
            ]

            current_set = dict(current_states)
            original_set = dict(original_states)

            return cls(
                [o for s, o in current_states if s not in original_set],
                [o for s, o in current_states if s in original_set],
                [o for s, o in original_states if s not in current_set],
            )


HISTORY_BLANK = History(None, None, None)


def get_history(obj, key, passive=PASSIVE_OFF):
    """Return a :class:`.History` record for the given object
    and attribute key.

    This is the **pre-flush** history for a given attribute, which is
    reset each time the :class:`.Session` flushes changes to the
    current database transaction.

    .. note::

        Prefer to use the :attr:`.AttributeState.history` and
        :meth:`.AttributeState.load_history` accessors to retrieve the
        :class:`.History` for instance attributes.


    :param obj: an object whose class is instrumented by the
      attributes package.

    :param key: string attribute name.

    :param passive: indicates loading behavior for the attribute
       if the value is not already present.   This is a
       bitflag attribute, which defaults to the symbol
       :attr:`.PASSIVE_OFF` indicating all necessary SQL
       should be emitted.

    .. seealso::

        :attr:`.AttributeState.history`

        :meth:`.AttributeState.load_history` - retrieve history
        using loader callables if the value is not locally present.

    """

    return get_state_history(instance_state(obj), key, passive)


def get_state_history(state, key, passive=PASSIVE_OFF):
    return state.get_history(key, passive)


def has_parent(cls, obj, key, optimistic=False):
    """TODO"""
    manager = manager_of_class(cls)
    state = instance_state(obj)
    return manager.has_parent(state, key, optimistic)


def register_attribute(class_, key, **kw):
    comparator = kw.pop("comparator", None)
    parententity = kw.pop("parententity", None)
    doc = kw.pop("doc", None)
    desc = register_descriptor(class_, key, comparator, parententity, doc=doc)
    register_attribute_impl(class_, key, **kw)
    return desc


def register_attribute_impl(
    class_,
    key,
    uselist=False,
    callable_=None,
    useobject=False,
    impl_class=None,
    backref=None,
    **kw
):

    manager = manager_of_class(class_)
    if uselist:
        factory = kw.pop("typecallable", None)
        typecallable = manager.instrument_collection_class(
            key, factory or list
        )
    else:
        typecallable = kw.pop("typecallable", None)

    dispatch = manager[key].dispatch

    if impl_class:
        impl = impl_class(class_, key, typecallable, dispatch, **kw)
    elif uselist:
        impl = CollectionAttributeImpl(
            class_, key, callable_, dispatch, typecallable=typecallable, **kw
        )
    elif useobject:
        impl = ScalarObjectAttributeImpl(
            class_, key, callable_, dispatch, **kw
        )
    else:
        impl = ScalarAttributeImpl(class_, key, callable_, dispatch, **kw)

    manager[key].impl = impl

    if backref:
        backref_listeners(manager[key], backref, uselist)

    manager.post_configure_attribute(key)
    return manager[key]


def register_descriptor(
    class_, key, comparator=None, parententity=None, doc=None
):
    manager = manager_of_class(class_)

    descriptor = InstrumentedAttribute(
        class_, key, comparator=comparator, parententity=parententity
    )

    descriptor.__doc__ = doc

    manager.instrument_attribute(key, descriptor)
    return descriptor


def unregister_attribute(class_, key):
    manager_of_class(class_).uninstrument_attribute(key)


def init_collection(obj, key):
    """Initialize a collection attribute and return the collection adapter.

    This function is used to provide direct access to collection internals
    for a previously unloaded attribute.  e.g.::

        collection_adapter = init_collection(someobject, 'elements')
        for elem in values:
            collection_adapter.append_without_event(elem)

    For an easier way to do the above, see
    :func:`~sqlalchemy.orm.attributes.set_committed_value`.

    :param obj: a mapped object

    :param key: string attribute name where the collection is located.

    """
    state = instance_state(obj)
    dict_ = state.dict
    return init_state_collection(state, dict_, key)


def init_state_collection(state, dict_, key):
    """Initialize a collection attribute and return the collection adapter.

    Discards any existing collection which may be there.

    """
    attr = state.manager[key].impl

    old = dict_.pop(key, None)  # discard old collection
    if old is not None:
        old_collection = old._sa_adapter
        attr._dispose_previous_collection(state, old, old_collection, False)

    user_data = attr._default_value(state, dict_)
    adapter = attr.get_collection(state, dict_, user_data)
    adapter._reset_empty()

    return adapter


def set_committed_value(instance, key, value):
    """Set the value of an attribute with no history events.

    Cancels any previous history present.  The value should be
    a scalar value for scalar-holding attributes, or
    an iterable for any collection-holding attribute.

    This is the same underlying method used when a lazy loader
    fires off and loads additional data from the database.
    In particular, this method can be used by application code
    which has loaded additional attributes or collections through
    separate queries, which can then be attached to an instance
    as though it were part of its original loaded state.

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    state.manager[key].impl.set_committed_value(state, dict_, value)


def set_attribute(instance, key, value, initiator=None):
    """Set the value of an attribute, firing history events.

    This function may be used regardless of instrumentation
    applied directly to the class, i.e. no descriptors are required.
    Custom attribute management schemes will need to make usage
    of this method to establish attribute state as understood
    by SQLAlchemy.

    :param instance: the object that will be modified

    :param key: string name of the attribute

    :param value: value to assign

    :param initiator: an instance of :class:`.Event` that would have
     been propagated from a previous event listener.  This argument
     is used when the :func:`.set_attribute` function is being used within
     an existing event listening function where an :class:`.Event` object
     is being supplied; the object may be used to track the origin of the
     chain of events.

     .. versionadded:: 1.2.3

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    state.manager[key].impl.set(state, dict_, value, initiator)


def get_attribute(instance, key):
    """Get the value of an attribute, firing any callables required.

    This function may be used regardless of instrumentation
    applied directly to the class, i.e. no descriptors are required.
    Custom attribute management schemes will need to make usage
    of this method to make usage of attribute state as understood
    by SQLAlchemy.

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    return state.manager[key].impl.get(state, dict_)


def del_attribute(instance, key):
    """Delete the value of an attribute, firing history events.

    This function may be used regardless of instrumentation
    applied directly to the class, i.e. no descriptors are required.
    Custom attribute management schemes will need to make usage
    of this method to establish attribute state as understood
    by SQLAlchemy.

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    state.manager[key].impl.delete(state, dict_)


def flag_modified(instance, key):
    """Mark an attribute on an instance as 'modified'.

    This sets the 'modified' flag on the instance and
    establishes an unconditional change event for the given attribute.
    The attribute must have a value present, else an
    :class:`.InvalidRequestError` is raised.

    To mark an object "dirty" without referring to any specific attribute
    so that it is considered within a flush, use the
    :func:`.attributes.flag_dirty` call.

    .. seealso::

        :func:`.attributes.flag_dirty`

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    impl = state.manager[key].impl
    impl.dispatch.modified(state, impl._modified_token)
    state._modified_event(dict_, impl, NO_VALUE, is_userland=True)


def flag_dirty(instance):
    """Mark an instance as 'dirty' without any specific attribute mentioned.

    This is a special operation that will allow the object to travel through
    the flush process for interception by events such as
    :meth:`.SessionEvents.before_flush`.   Note that no SQL will be emitted in
    the flush process for an object that has no changes, even if marked dirty
    via this method.  However, a :meth:`.SessionEvents.before_flush` handler
    will be able to see the object in the :attr:`.Session.dirty` collection and
    may establish changes on it, which will then be included in the SQL
    emitted.

    .. versionadded:: 1.2

    .. seealso::

        :func:`.attributes.flag_modified`

    """

    state, dict_ = instance_state(instance), instance_dict(instance)
    state._modified_event(dict_, None, NO_VALUE, is_userland=True)




          

      

      

    

  

    
      
          
            
  Source code for sqlalchemy.sql.sqltypes

# sql/sqltypes.py
# Copyright (C) 2005-2021 the SQLAlchemy authors and contributors
# <see AUTHORS file>
#
# This module is part of SQLAlchemy and is released under
# the MIT License: https://www.opensource.org/licenses/mit-license.php

"""SQL specific types.

"""

import codecs
import datetime as dt
import decimal
import json

from . import coercions
from . import elements
from . import operators
from . import roles
from . import type_api
from .base import _bind_or_error
from .base import NO_ARG
from .base import SchemaEventTarget
from .elements import _NONE_NAME
from .elements import quoted_name
from .elements import Slice
from .elements import TypeCoerce as type_coerce  # noqa
from .traversals import HasCacheKey
from .traversals import InternalTraversal
from .type_api import Emulated
from .type_api import NativeForEmulated  # noqa
from .type_api import to_instance
from .type_api import TypeDecorator
from .type_api import TypeEngine
from .type_api import Variant
from .. import event
from .. import exc
from .. import inspection
from .. import processors
from .. import util
from ..util import compat
from ..util import langhelpers
from ..util import OrderedDict
from ..util import pickle


class _LookupExpressionAdapter(object):

    """Mixin expression adaptations based on lookup tables.

    These rules are currently used by the numeric, integer and date types
    which have detailed cross-expression coercion rules.

    """

    @property
    def _expression_adaptations(self):
        raise NotImplementedError()

    class Comparator(TypeEngine.Comparator):
        _blank_dict = util.immutabledict()

        def _adapt_expression(self, op, other_comparator):
            othertype = other_comparator.type._type_affinity
            lookup = self.type._expression_adaptations.get(
                op, self._blank_dict
            ).get(othertype, self.type)
            if lookup is othertype:
                return (op, other_comparator.type)
            elif lookup is self.type._type_affinity:
                return (op, self.type)
            else:
                return (op, to_instance(lookup))

    comparator_factory = Comparator


class Concatenable(object):

    """A mixin that marks a type as supporting 'concatenation',
    typically strings."""

    class Comparator(TypeEngine.Comparator):
        def _adapt_expression(self, op, other_comparator):
            if op is operators.add and isinstance(
                other_comparator,
                (Concatenable.Comparator, NullType.Comparator),
            ):
                return operators.concat_op, self.expr.type
            else:
                return super(Concatenable.Comparator, self)._adapt_expression(
                    op, other_comparator
                )

    comparator_factory = Comparator


class Indexable(object):
    """A mixin that marks a type as supporting indexing operations,
    such as array or JSON structures.


    .. versionadded:: 1.1.0


    """

    class Comparator(TypeEngine.Comparator):
        def _setup_getitem(self, index):
            raise NotImplementedError()

        def __getitem__(self, index):
            (
                adjusted_op,
                adjusted_right_expr,
                result_type,
            ) = self._setup_getitem(index)
            return self.operate(
                adjusted_op, adjusted_right_expr, result_type=result_type
            )

    comparator_factory = Comparator


class String(Concatenable, TypeEngine):

    """The base for all string and character types.

    In SQL, corresponds to VARCHAR.  Can also take Python unicode objects
    and encode to the database's encoding in bind params (and the reverse for
    result sets.)

    The `length` field is usually required when the `String` type is
    used within a CREATE TABLE statement, as VARCHAR requires a length
    on most databases.

    """

    __visit_name__ = "string"

    RETURNS_UNICODE = util.symbol(
        "RETURNS_UNICODE",
        """Indicates that the DBAPI returns Python Unicode for VARCHAR,
        NVARCHAR, and other character-based datatypes in all cases.

        This is the default value for
        :attr:`.DefaultDialect.returns_unicode_strings` under Python 3.

        .. versionadded:: 1.4

        """,
    )

    RETURNS_BYTES = util.symbol(
        "RETURNS_BYTES",
        """Indicates that the DBAPI returns byte objects under Python 3
        or non-Unicode string objects under Python 2 for VARCHAR, NVARCHAR,
        and other character-based datatypes in all cases.

        This may be applied to the
        :attr:`.DefaultDialect.returns_unicode_strings` attribute.

        .. versionadded:: 1.4

        """,
    )

    RETURNS_CONDITIONAL = util.symbol(
        "RETURNS_CONDITIONAL",
        """Indicates that the DBAPI may return Unicode or bytestrings for
        VARCHAR, NVARCHAR, and other character-based datatypes, and that
        SQLAlchemy's default String datatype will need to test on a per-row
        basis for Unicode or bytes.

        This may be applied to the
        :attr:`.DefaultDialect.returns_unicode_strings` attribute.

        .. versionadded:: 1.4

        """,
    )

    RETURNS_UNKNOWN = util.symbol(
        "RETURNS_UNKNOWN",
        """Indicates that the dialect should test on first connect what the
        string-returning behavior of character-based datatypes is.

        This is the default value for DefaultDialect.unicode_returns under
        Python 2.

        This may be applied to the
        :attr:`.DefaultDialect.returns_unicode_strings` attribute under
        Python 2 only.   The value is disallowed under Python 3.

        .. versionadded:: 1.4

        .. deprecated:: 1.4  This value will be removed in SQLAlchemy 2.0.

        """,
    )

    @util.deprecated_params(
        convert_unicode=(
            "1.3",
            "The :paramref:`.String.convert_unicode` parameter is deprecated "
            "and will be removed in a future release.  All modern DBAPIs "
            "now support Python Unicode directly and this parameter is "
            "unnecessary.",
        ),
        unicode_error=(
            "1.3",
            "The :paramref:`.String.unicode_errors` parameter is deprecated "
            "and will be removed in a future release.  This parameter is "
            "unnecessary for modern Python DBAPIs and degrades performance "
            "significantly.",
        ),
    )
    def __init__(
        self,
        length=None,
        collation=None,
        convert_unicode=False,
        unicode_error=None,
        _warn_on_bytestring=False,
        _expect_unicode=False,
    ):
        """
        Create a string-holding type.

        :param length: optional, a length for the column for use in
          DDL and CAST expressions.  May be safely omitted if no ``CREATE
          TABLE`` will be issued.  Certain databases may require a
          ``length`` for use in DDL, and will raise an exception when
          the ``CREATE TABLE`` DDL is issued if a ``VARCHAR``
          with no length is included.  Whether the value is
          interpreted as bytes or characters is database specific.

        :param collation: Optional, a column-level collation for
          use in DDL and CAST expressions.  Renders using the
          COLLATE keyword supported by SQLite, MySQL, and PostgreSQL.
          E.g.::

            >>> from sqlalchemy import cast, select, String
            >>> print(select(cast('some string', String(collation='utf8'))))
            SELECT CAST(:param_1 AS VARCHAR COLLATE utf8) AS anon_1

        :param convert_unicode: When set to ``True``, the
          :class:`.String` type will assume that
          input is to be passed as Python Unicode objects under Python 2,
          and results returned as Python Unicode objects.
          In the rare circumstance that the DBAPI does not support
          Python unicode under Python 2, SQLAlchemy will use its own
          encoder/decoder functionality on strings, referring to the
          value of the :paramref:`_sa.create_engine.encoding` parameter
          parameter passed to :func:`_sa.create_engine` as the encoding.

          For the extremely rare case that Python Unicode
          is to be encoded/decoded by SQLAlchemy on a backend
          that *does* natively support Python Unicode,
          the string value ``"force"`` can be passed here which will
          cause SQLAlchemy's encode/decode services to be
          used unconditionally.

          .. note::

            SQLAlchemy's unicode-conversion flags and features only apply
            to Python 2; in Python 3, all string objects are Unicode objects.
            For this reason, as well as the fact that virtually all modern
            DBAPIs now support Unicode natively even under Python 2,
            the :paramref:`.String.convert_unicode` flag is inherently a
            legacy feature.

          .. note::

            In the vast majority of cases, the :class:`.Unicode` or
            :class:`.UnicodeText` datatypes should be used for a
            :class:`_schema.Column` that expects to store non-ascii data.
            These
            datatypes will ensure that the correct types are used on the
            database side as well as set up the correct Unicode behaviors
            under Python 2.

          .. seealso::

            :paramref:`_sa.create_engine.convert_unicode` -
            :class:`_engine.Engine`-wide parameter

        :param unicode_error: Optional, a method to use to handle Unicode
          conversion errors. Behaves like the ``errors`` keyword argument to
          the standard library's ``string.decode()`` functions, requires
          that :paramref:`.String.convert_unicode` is set to
          ``"force"``

        """
        if unicode_error is not None and convert_unicode != "force":
            raise exc.ArgumentError(
                "convert_unicode must be 'force' " "when unicode_error is set."
            )

        self.length = length
        self.collation = collation
        self._expect_unicode = convert_unicode or _expect_unicode
        self._expect_unicode_error = unicode_error

        self._warn_on_bytestring = _warn_on_bytestring

    def literal_processor(self, dialect):
        def process(value):
            value = value.replace("'", "''")

            if dialect.identifier_preparer._double_percents:
                value = value.replace("%", "%%")

            return "'%s'" % value

        return process

    def bind_processor(self, dialect):
        if self._expect_unicode or dialect.convert_unicode:
            if (
                dialect.supports_unicode_binds
                and self._expect_unicode != "force"
            ):
                if self._warn_on_bytestring:

                    def process(value):
                        if isinstance(value, util.binary_type):
                            util.warn_limited(
                                "Unicode type received non-unicode "
                                "bind param value %r.",
                                (util.ellipses_string(value),),
                            )
                        return value

                    return process
                else:
                    return None
            else:
                encoder = codecs.getencoder(dialect.encoding)
                warn_on_bytestring = self._warn_on_bytestring

                def process(value):
                    if isinstance(value, util.text_type):
                        return encoder(value, self._expect_unicode_error)[0]
                    elif warn_on_bytestring and value is not None:
                        util.warn_limited(
                            "Unicode type received non-unicode bind "
                            "param value %r.",
                            (util.ellipses_string(value),),
                        )
                    return value

            return process
        else:
            return None

    def result_processor(self, dialect, coltype):
        wants_unicode = self._expect_unicode or dialect.convert_unicode
        needs_convert = wants_unicode and (
            dialect.returns_unicode_strings is not String.RETURNS_UNICODE
            or self._expect_unicode in ("force", "force_nocheck")
        )
        needs_isinstance = (
            needs_convert
            and dialect.returns_unicode_strings
            in (
                String.RETURNS_CONDITIONAL,
                String.RETURNS_UNICODE,
            )
            and self._expect_unicode != "force_nocheck"
        )
        if needs_convert:
            if needs_isinstance:
                return processors.to_conditional_unicode_processor_factory(
                    dialect.encoding, self._expect_unicode_error
                )
            else:
                return processors.to_unicode_processor_factory(
                    dialect.encoding, self._expect_unicode_error
                )
        else:
            return None

    @property
    def python_type(self):
        if self._expect_unicode:
            return util.text_type
        else:
            return str

    def get_dbapi_type(self, dbapi):
        return dbapi.STRING

    @classmethod
    def _warn_deprecated_unicode(cls):
        util.warn_deprecated(
            "The convert_unicode on Engine and String as well as the "
            "unicode_error flag on String are deprecated.  All modern "
            "DBAPIs now support Python Unicode natively under Python 2, and "
            "under Python 3 all strings are inherently Unicode.  These flags "
            "will be removed in a future release.",
            version="1.3",
        )


class Text(String):

    """A variably sized string type.

    In SQL, usually corresponds to CLOB or TEXT. Can also take Python
    unicode objects and encode to the database's encoding in bind
    params (and the reverse for result sets.)  In general, TEXT objects
    do not have a length; while some databases will accept a length
    argument here, it will be rejected by others.

    """

    __visit_name__ = "text"


class Unicode(String):

    """A variable length Unicode string type.

    The :class:`.Unicode` type is a :class:`.String` subclass that assumes
    input and output strings that may contain non-ASCII characters, and for
    some backends implies an underlying column type that is explicitly
    supporting of non-ASCII data, such as ``NVARCHAR`` on Oracle and SQL
    Server.  This will impact the output of ``CREATE TABLE`` statements and
    ``CAST`` functions at the dialect level, and also in some cases will
    indicate different behavior in the DBAPI itself in how it handles bound
    parameters.

    The character encoding used by the :class:`.Unicode` type that is used to
    transmit and receive data to the database is usually determined by the
    DBAPI itself. All modern DBAPIs accommodate non-ASCII strings but may have
    different methods of managing database encodings; if necessary, this
    encoding should be configured as detailed in the notes for the target DBAPI
    in the :ref:`dialect_toplevel` section.

    In modern SQLAlchemy, use of the :class:`.Unicode` datatype does not
    typically imply any encoding/decoding behavior within SQLAlchemy itself.
    Historically, when DBAPIs did not support Python ``unicode`` objects under
    Python 2, SQLAlchemy handled unicode encoding/decoding services itself
    which would be controlled by the flag :paramref:`.String.convert_unicode`;
    this flag is deprecated as it is no longer needed for Python 3.

    When using Python 2, data that is passed to columns that use the
    :class:`.Unicode` datatype must be of type ``unicode``, and not ``str``
    which in Python 2 is equivalent to ``bytes``.  In Python 3, all data
    passed to columns that use the :class:`.Unicode` datatype should be
    of type ``str``.   See the flag :paramref:`.String.convert_unicode` for
    more discussion of unicode encode/decode behavior under Python 2.

    .. warning:: Some database backends, particularly SQL Server with pyodbc,
       are known to have undesirable behaviors regarding data that is noted
       as being of ``NVARCHAR`` type as opposed to ``VARCHAR``, including
       datatype mismatch errors and non-use of indexes.  See the section
       on :meth:`.DialectEvents.do_setinputsizes` for background on working
       around unicode character issues for backends like SQL Server with
       pyodbc as well as cx_Oracle.

    .. seealso::

        :class:`.UnicodeText` - unlengthed textual counterpart
        to :class:`.Unicode`.

        :paramref:`.String.convert_unicode`

        :meth:`.DialectEvents.do_setinputsizes`


    """

    __visit_name__ = "unicode"

    def __init__(self, length=None, **kwargs):
        """
        Create a :class:`.Unicode` object.

        Parameters are the same as that of :class:`.String`,
        with the exception that ``convert_unicode``
        defaults to ``True``.

        """
        kwargs.setdefault("_expect_unicode", True)
        kwargs.setdefault("_warn_on_bytestring", True)
        super(Unicode, self).__init__(length=length, **kwargs)


class UnicodeText(Text):

    """An unbounded-length Unicode string type.

    See :class:`.Unicode` for details on the unicode
    behavior of this object.

    Like :class:`.Unicode`, usage the :class:`.UnicodeText` type implies a
    unicode-capable type being used on the backend, such as
    ``NCLOB``, ``NTEXT``.

    """

    __visit_name__ = "unicode_text"

    def __init__(self, length=None, **kwargs):
        """
        Create a Unicode-converting Text type.

        Parameters are the same as that of :class:`_expression.TextClause`,
        with the exception that ``convert_unicode``
        defaults to ``True``.

        """
        kwargs.setdefault("_expect_unicode", True)
        kwargs.setdefault("_warn_on_bytestring", True)
        super(UnicodeText, self).__init__(length=length, **kwargs)

    def _warn_deprecated_unicode(self):
        pass


class Integer(_LookupExpressionAdapter, TypeEngine):

    """A type for ``int`` integers."""

    __visit_name__ = "integer"

    def get_dbapi_type(self, dbapi):
        return dbapi.NUMBER

    @property
    def python_type(self):
        return int

    def literal_processor(self, dialect):
        def process(value):
            return str(int(value))

        return process

    @util.memoized_property
    def _expression_adaptations(self):
        # TODO: need a dictionary object that will
        # handle operators generically here, this is incomplete
        return {
            operators.add: {
                Date: Date,
                Integer: self.__class__,
                Numeric: Numeric,
            },
            operators.mul: {
                Interval: Interval,
                Integer: self.__class__,
                Numeric: Numeric,
            },
            operators.div: {Integer: self.__class__, Numeric: Numeric},
            operators.truediv: {Integer: self.__class__, Numeric: Numeric},
            operators.sub: {Integer: self.__class__, Numeric: Numeric},
        }


class SmallInteger(Integer):

    """A type for smaller ``int`` integers.

    Typically generates a ``SMALLINT`` in DDL, and otherwise acts like
    a normal :class:`.Integer` on the Python side.

    """

    __visit_name__ = "small_integer"


class BigInteger(Integer):

    """A type for bigger ``int`` integers.

    Typically generates a ``BIGINT`` in DDL, and otherwise acts like
    a normal :class:`.Integer` on the Python side.

    """

    __visit_name__ = "big_integer"


class Numeric(_LookupExpressionAdapter, TypeEngine):

    """A type for fixed precision numbers, such as ``NUMERIC`` or ``DECIMAL``.

    This type returns Python ``decimal.Decimal`` objects by default, unless
    the :paramref:`.Numeric.asdecimal` flag is set to False, in which case
    they are coerced to Python ``float`` objects.

    .. note::

        The :class:`.Numeric` type is designed to receive data from a database
        type that is explicitly known to be a decimal type
        (e.g. ``DECIMAL``, ``NUMERIC``, others) and not a floating point
        type (e.g. ``FLOAT``, ``REAL``, others).
        If the database column on the server is in fact a floating-point
        type, such as ``FLOAT`` or ``REAL``, use the :class:`.Float`
        type or a subclass, otherwise numeric coercion between
        ``float``/``Decimal`` may or may not function as expected.

    .. note::

       The Python ``decimal.Decimal`` class is generally slow
       performing; cPython 3.3 has now switched to use the `cdecimal
       <https://pypi.org/project/cdecimal/>`_ library natively. For
       older Python versions, the ``cdecimal`` library can be patched
       into any application where it will replace the ``decimal``
       library fully, however this needs to be applied globally and
       before any other modules have been imported, as follows::

           import sys
           import cdecimal
           sys.modules["decimal"] = cdecimal

       Note that the ``cdecimal`` and ``decimal`` libraries are **not
       compatible with each other**, so patching ``cdecimal`` at the
       global level is the only way it can be used effectively with
       various DBAPIs that hardcode to import the ``decimal`` library.

    """

    __visit_name__ = "numeric"

    _default_decimal_return_scale = 10

    def __init__(
        self,
        precision=None,
        scale=None,
        decimal_return_scale=None,
        asdecimal=True,
    ):
        """
        Construct a Numeric.

        :param precision: the numeric precision for use in DDL ``CREATE
          TABLE``.

        :param scale: the numeric scale for use in DDL ``CREATE TABLE``.

        :param asdecimal: default True.  Return whether or not
          values should be sent as Python Decimal objects, or
          as floats.   Different DBAPIs send one or the other based on
          datatypes - the Numeric type will ensure that return values
          are one or the other across DBAPIs consistently.

        :param decimal_return_scale: Default scale to use when converting
         from floats to Python decimals.  Floating point values will typically
         be much longer due to decimal inaccuracy, and most floating point
         database types don't have a notion of "scale", so by default the
         float type looks for the first ten decimal places when converting.
         Specifying this value will override that length.  Types which
         do include an explicit ".scale" value, such as the base
         :class:`.Numeric` as well as the MySQL float types, will use the
         value of ".scale" as the default for decimal_return_scale, if not
         otherwise specified.

         .. versionadded:: 0.9.0

        When using the ``Numeric`` type, care should be taken to ensure
        that the asdecimal setting is appropriate for the DBAPI in use -
        when Numeric applies a conversion from Decimal->float or float->
        Decimal, this conversion incurs an additional performance overhead
        for all result columns received.

        DBAPIs that return Decimal natively (e.g. psycopg2) will have
        better accuracy and higher performance with a setting of ``True``,
        as the native translation to Decimal reduces the amount of floating-
        point issues at play, and the Numeric type itself doesn't need
        to apply any further conversions.  However, another DBAPI which
        returns floats natively *will* incur an additional conversion
        overhead, and is still subject to floating point data loss - in
        which case ``asdecimal=False`` will at least remove the extra
        conversion overhead.

        """
        self.precision = precision
        self.scale = scale
        self.decimal_return_scale = decimal_return_scale
        self.asdecimal = asdecimal

    @property
    def _effective_decimal_return_scale(self):
        if self.decimal_return_scale is not None:
            return self.decimal_return_scale
        elif getattr(self, "scale", None) is not None:
            return self.scale
        else:
            return self._default_decimal_return_scale

    def get_dbapi_type(self, dbapi):
        return dbapi.NUMBER

    def literal_processor(self, dialect):
        def process(value):
            return str(value)

        return process

    @property
    def python_type(self):
        if self.asdecimal:
            return decimal.Decimal
        else:
            return float

    def bind_processor(self, dialect):
        if dialect.supports_native_decimal:
            return None
        else:
            return processors.to_float

    def result_processor(self, dialect, coltype):
        if self.asdecimal:
            if dialect.supports_native_decimal:
                # we're a "numeric", DBAPI will give us Decimal directly
                return None
            else:
                util.warn(
                    "Dialect %s+%s does *not* support Decimal "
                    "objects natively, and SQLAlchemy must "
                    "convert from floating point - rounding "
                    "errors and other issues may occur. Please "
                    "consider storing Decimal numbers as strings "
                    "or integers on this platform for lossless "
                    "storage." % (dialect.name, dialect.driver)
                )

                # we're a "numeric", DBAPI returns floats, convert.
                return processors.to_decimal_processor_factory(
                    decimal.Decimal,
                    self.scale
                    if self.scale is not None
                    else self._default_decimal_return_scale,
                )
        else:
            if dialect.supports_native_decimal:
                return processors.to_float
            else:
                return None

    @util.memoized_property
    def _expression_adaptations(self):
        return {
            operators.mul: {
                Interval: Interval,
                Numeric: self.__class__,
                Integer: self.__class__,
            },
            operators.div: {Numeric: self.__class__, Integer: self.__class__},
            operators.truediv: {
                Numeric: self.__class__,
                Integer: self.__class__,
            },
            operators.add: {Numeric: self.__class__, Integer: self.__class__},
            operators.sub: {Numeric: self.__class__, Integer: self.__class__},
        }


class Float(Numeric):

    """Type representing floating point types, such as ``FLOAT`` or ``REAL``.

    This type returns Python ``float`` objects by default, unless the
    :paramref:`.Float.asdecimal` flag is set to True, in which case they
    are coerced to ``decimal.Decimal`` objects.

    .. note::

        The :class:`.Float` type is designed to receive data from a database
        type that is explicitly known to be a floating point type
        (e.g. ``FLOAT``, ``REAL``, others)
        and not a decimal type (e.g. ``DECIMAL``, ``NUMERIC``, others).
        If the database column on the server is in fact a Numeric
        type, such as ``DECIMAL`` or ``NUMERIC``, use the :class:`.Numeric`
        type or a subclass, otherwise numeric coercion between
        ``float``/``Decimal`` may or may not function as expected.

    """

    __visit_name__ = "float"

    scale = None

    def __init__(
        self, precision=None, asdecimal=False, decimal_return_scale=None
    ):
        r"""
        Construct a Float.

        :param precision: the numeric precision for use in DDL ``CREATE
           TABLE``.

        :param asdecimal: the same flag as that of :class:`.Numeric`, but
          defaults to ``False``.   Note that setting this flag to ``True``
          results in floating point conversion.

        :param decimal_return_scale: Default scale to use when converting
         from floats to Python decimals.  Floating point values will typically
         be much longer due to decimal inaccuracy, and most floating point
         database types don't have a notion of "scale", so by default the
         float type looks for the first ten decimal places when converting.
         Specifying this value will override that length.  Note that the
         MySQL float types, which do include "scale", will use "scale"
         as the default for decimal_return_scale, if not otherwise specified.

         .. versionadded:: 0.9.0

        """
        self.precision = precision
        self.asdecimal = asdecimal
        self.decimal_return_scale = decimal_return_scale

    def result_processor(self, dialect, coltype):
        if self.asdecimal:
            return processors.to_decimal_processor_factory(
                decimal.Decimal, self._effective_decimal_return_scale
            )
        elif dialect.supports_native_decimal:
            return processors.to_float
        else:
            return None


class DateTime(_LookupExpressionAdapter, TypeEngine):

    """A type for ``datetime.datetime()`` objects.

    Date and time types return objects from the Python ``datetime``
    module.  Most DBAPIs have built in support for the datetime
    module, with the noted exception of SQLite.  In the case of
    SQLite, date and time types are stored as strings which are then
    converted back to datetime objects when rows are returned.

    For the time representation within the datetime type, some
    backends include additional options, such as timezone support and
    fractional seconds support.  For fractional seconds, use the
    dialect-specific datatype, such as :class:`.mysql.TIME`.  For
    timezone support, use at least the :class:`_types.TIMESTAMP` datatype,
    if not the dialect-specific datatype object.

    """

    __visit_name__ = "datetime"

    def __init__(self, timezone=False):
        """Construct a new :class:`.DateTime`.

        :param timezone: boolean.  Indicates that the datetime type should
         enable timezone support, if available on the
         **base date/time-holding type only**.   It is recommended
         to make use of the :class:`_types.TIMESTAMP` datatype directly when
         using this flag, as some databases include separate generic
         date/time-holding types distinct from the timezone-capable
         TIMESTAMP datatype, such as Oracle.


        """
        self.timezone = timezone

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.datetime

    @util.memoized_property
    def _expression_adaptations(self):

        # Based on https://www.postgresql.org/docs/current/\
        # static/functions-datetime.html.

        return {
            operators.add: {Interval: self.__class__},
            operators.sub: {Interval: self.__class__, DateTime: Interval},
        }


class Date(_LookupExpressionAdapter, TypeEngine):

    """A type for ``datetime.date()`` objects."""

    __visit_name__ = "date"

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.date

    @util.memoized_property
    def _expression_adaptations(self):
        # Based on https://www.postgresql.org/docs/current/\
        # static/functions-datetime.html.

        return {
            operators.add: {
                Integer: self.__class__,
                Interval: DateTime,
                Time: DateTime,
            },
            operators.sub: {
                # date - integer = date
                Integer: self.__class__,
                # date - date = integer.
                Date: Integer,
                Interval: DateTime,
                # date - datetime = interval,
                # this one is not in the PG docs
                # but works
                DateTime: Interval,
            },
        }


class Time(_LookupExpressionAdapter, TypeEngine):

    """A type for ``datetime.time()`` objects."""

    __visit_name__ = "time"

    def __init__(self, timezone=False):
        self.timezone = timezone

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.time

    @util.memoized_property
    def _expression_adaptations(self):
        # Based on https://www.postgresql.org/docs/current/\
        # static/functions-datetime.html.

        return {
            operators.add: {Date: DateTime, Interval: self.__class__},
            operators.sub: {Time: Interval, Interval: self.__class__},
        }


class _Binary(TypeEngine):

    """Define base behavior for binary types."""

    def __init__(self, length=None):
        self.length = length

    def literal_processor(self, dialect):
        def process(value):
            value = value.decode(dialect.encoding).replace("'", "''")
            return "'%s'" % value

        return process

    @property
    def python_type(self):
        return util.binary_type

    # Python 3 - sqlite3 doesn't need the `Binary` conversion
    # here, though pg8000 does to indicate "bytea"
    def bind_processor(self, dialect):
        if dialect.dbapi is None:
            return None

        DBAPIBinary = dialect.dbapi.Binary

        def process(value):
            if value is not None:
                return DBAPIBinary(value)
            else:
                return None

        return process

    # Python 3 has native bytes() type
    # both sqlite3 and pg8000 seem to return it,
    # psycopg2 as of 2.5 returns 'memoryview'
    if util.py2k:

        def result_processor(self, dialect, coltype):
            return processors.to_str

    else:

        def result_processor(self, dialect, coltype):
            def process(value):
                if value is not None:
                    value = bytes(value)
                return value

            return process

    def coerce_compared_value(self, op, value):
        """See :meth:`.TypeEngine.coerce_compared_value` for a description."""

        if isinstance(value, util.string_types):
            return self
        else:
            return super(_Binary, self).coerce_compared_value(op, value)

    def get_dbapi_type(self, dbapi):
        return dbapi.BINARY


class LargeBinary(_Binary):

    """A type for large binary byte data.

    The :class:`.LargeBinary` type corresponds to a large and/or unlengthed
    binary type for the target platform, such as BLOB on MySQL and BYTEA for
    PostgreSQL.  It also handles the necessary conversions for the DBAPI.

    """

    __visit_name__ = "large_binary"

    def __init__(self, length=None):
        """
        Construct a LargeBinary type.

        :param length: optional, a length for the column for use in
          DDL statements, for those binary types that accept a length,
          such as the MySQL BLOB type.

        """
        _Binary.__init__(self, length=length)


class SchemaType(SchemaEventTarget):

    """Mark a type as possibly requiring schema-level DDL for usage.

    Supports types that must be explicitly created/dropped (i.e. PG ENUM type)
    as well as types that are complimented by table or schema level
    constraints, triggers, and other rules.

    :class:`.SchemaType` classes can also be targets for the
    :meth:`.DDLEvents.before_parent_attach` and
    :meth:`.DDLEvents.after_parent_attach` events, where the events fire off
    surrounding the association of the type object with a parent
    :class:`_schema.Column`.

    .. seealso::

        :class:`.Enum`

        :class:`.Boolean`


    """

    _use_schema_map = True

    def __init__(
        self,
        name=None,
        schema=None,
        metadata=None,
        inherit_schema=False,
        quote=None,
        _create_events=True,
    ):
        if name is not None:
            self.name = quoted_name(name, quote)
        else:
            self.name = None
        self.schema = schema
        self.metadata = metadata
        self.inherit_schema = inherit_schema
        self._create_events = _create_events

        if _create_events and self.metadata:
            event.listen(
                self.metadata,
                "before_create",
                util.portable_instancemethod(self._on_metadata_create),
            )
            event.listen(
                self.metadata,
                "after_drop",
                util.portable_instancemethod(self._on_metadata_drop),
            )

    def _set_parent(self, column, **kw):
        column._on_table_attach(util.portable_instancemethod(self._set_table))

    def _variant_mapping_for_set_table(self, column):
        if isinstance(column.type, Variant):
            variant_mapping = column.type.mapping.copy()
            variant_mapping["_default"] = column.type.impl
        else:
            variant_mapping = None
        return variant_mapping

    def _set_table(self, column, table):
        if self.inherit_schema:
            self.schema = table.schema
        elif self.metadata and self.schema is None and self.metadata.schema:
            self.schema = self.metadata.schema

        if not self._create_events:
            return

        variant_mapping = self._variant_mapping_for_set_table(column)

        event.listen(
            table,
            "before_create",
            util.portable_instancemethod(
                self._on_table_create, {"variant_mapping": variant_mapping}
            ),
        )
        event.listen(
            table,
            "after_drop",
            util.portable_instancemethod(
                self._on_table_drop, {"variant_mapping": variant_mapping}
            ),
        )
        if self.metadata is None:
            # TODO: what's the difference between self.metadata
            # and table.metadata here ?
            event.listen(
                table.metadata,
                "before_create",
                util.portable_instancemethod(
                    self._on_metadata_create,
                    {"variant_mapping": variant_mapping},
                ),
            )
            event.listen(
                table.metadata,
                "after_drop",
                util.portable_instancemethod(
                    self._on_metadata_drop,
                    {"variant_mapping": variant_mapping},
                ),
            )

    def copy(self, **kw):
        return self.adapt(self.__class__, _create_events=True)

    def adapt(self, impltype, **kw):
        schema = kw.pop("schema", self.schema)
        metadata = kw.pop("metadata", self.metadata)
        _create_events = kw.pop("_create_events", False)
        return impltype(
            name=self.name,
            schema=schema,
            inherit_schema=self.inherit_schema,
            metadata=metadata,
            _create_events=_create_events,
            **kw
        )

    @property
    def bind(self):
        return self.metadata and self.metadata.bind or None

    def create(self, bind=None, checkfirst=False):
        """Issue CREATE DDL for this type, if applicable."""

        if bind is None:
            bind = _bind_or_error(self)
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t.create(bind=bind, checkfirst=checkfirst)

    def drop(self, bind=None, checkfirst=False):
        """Issue DROP DDL for this type, if applicable."""

        if bind is None:
            bind = _bind_or_error(self)
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t.drop(bind=bind, checkfirst=checkfirst)

    def _on_table_create(self, target, bind, **kw):
        if not self._is_impl_for_variant(bind.dialect, kw):
            return

        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_table_create(target, bind, **kw)

    def _on_table_drop(self, target, bind, **kw):
        if not self._is_impl_for_variant(bind.dialect, kw):
            return

        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_table_drop(target, bind, **kw)

    def _on_metadata_create(self, target, bind, **kw):
        if not self._is_impl_for_variant(bind.dialect, kw):
            return

        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_metadata_create(target, bind, **kw)

    def _on_metadata_drop(self, target, bind, **kw):
        if not self._is_impl_for_variant(bind.dialect, kw):
            return

        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_metadata_drop(target, bind, **kw)

    def _is_impl_for_variant(self, dialect, kw):
        variant_mapping = kw.pop("variant_mapping", None)
        if variant_mapping is None:
            return True

        # since PostgreSQL is the only DB that has ARRAY this can only
        # be integration tested by PG-specific tests
        def _we_are_the_impl(typ):
            return (
                typ is self or isinstance(typ, ARRAY) and typ.item_type is self
            )

        if dialect.name in variant_mapping and _we_are_the_impl(
            variant_mapping[dialect.name]
        ):
            return True
        elif dialect.name not in variant_mapping:
            return _we_are_the_impl(variant_mapping["_default"])


class Enum(Emulated, String, SchemaType):
    """Generic Enum Type.

    The :class:`.Enum` type provides a set of possible string values
    which the column is constrained towards.

    The :class:`.Enum` type will make use of the backend's native "ENUM"
    type if one is available; otherwise, it uses a VARCHAR datatype.
    An option also exists to automatically produce a CHECK constraint
    when the VARCHAR (so called "non-native") variant is produced;
    see the  :paramref:`.Enum.create_constraint` flag.

    The :class:`.Enum` type also provides in-Python validation of string
    values during both read and write operations.  When reading a value
    from the database in a result set, the string value is always checked
    against the list of possible values and a ``LookupError`` is raised
    if no match is found.  When passing a value to the database as a
    plain string within a SQL statement, if the
    :paramref:`.Enum.validate_strings` parameter is
    set to True, a ``LookupError`` is raised for any string value that's
    not located in the given list of possible values; note that this
    impacts usage of LIKE expressions with enumerated values (an unusual
    use case).

    .. versionchanged:: 1.1 the :class:`.Enum` type now provides in-Python
       validation of input values as well as on data being returned by
       the database.

    The source of enumerated values may be a list of string values, or
    alternatively a PEP-435-compliant enumerated class.  For the purposes
    of the :class:`.Enum` datatype, this class need only provide a
    ``__members__`` method.

    When using an enumerated class, the enumerated objects are used
    both for input and output, rather than strings as is the case with
    a plain-string enumerated type::

        import enum
        class MyEnum(enum.Enum):
            one = 1
            two = 2
            three = 3

        t = Table(
            'data', MetaData(),
            Column('value', Enum(MyEnum))
        )

        connection.execute(t.insert(), {"value": MyEnum.two})
        assert connection.scalar(t.select()) is MyEnum.two

    Above, the string names of each element, e.g. "one", "two", "three",
    are persisted to the database; the values of the Python Enum, here
    indicated as integers, are **not** used; the value of each enum can
    therefore be any kind of Python object whether or not it is persistable.

    In order to persist the values and not the names, the
    :paramref:`.Enum.values_callable` parameter may be used.   The value of
    this parameter is a user-supplied callable, which  is intended to be used
    with a PEP-435-compliant enumerated class and  returns a list of string
    values to be persisted.   For a simple enumeration that uses string values,
    a callable such as  ``lambda x: [e.value for e in x]`` is sufficient.

    .. versionadded:: 1.1 - support for PEP-435-style enumerated
       classes.


    .. seealso::

        :class:`_postgresql.ENUM` - PostgreSQL-specific type,
        which has additional functionality.

        :class:`.mysql.ENUM` - MySQL-specific type

    """

    __visit_name__ = "enum"

    @util.deprecated_params(
        convert_unicode=(
            "1.3",
            "The :paramref:`.Enum.convert_unicode` parameter is deprecated "
            "and will be removed in a future release.  All modern DBAPIs "
            "now support Python Unicode directly and this parameter is "
            "unnecessary.",
        )
    )
    def __init__(self, *enums, **kw):
        r"""Construct an enum.

        Keyword arguments which don't apply to a specific backend are ignored
        by that backend.

        :param \*enums: either exactly one PEP-435 compliant enumerated type
           or one or more string labels.

           .. versionadded:: 1.1 a PEP-435 style enumerated class may be
              passed.

        :param convert_unicode: Enable unicode-aware bind parameter and
           result-set processing for this Enum's data under Python 2 only.
           Under Python 2, this is set automatically based on the presence of
           unicode label strings.  This flag will be removed in SQLAlchemy 2.0.

        :param create_constraint: defaults to False.  When creating a
           non-native enumerated type, also build a CHECK constraint on the
           database against the valid values.

           .. note:: it is strongly recommended that the CHECK constraint
              have an explicit name in order to support schema-management
              concerns.  This can be established either by setting the
              :paramref:`.Enum.name` parameter or by setting up an
              appropriate naming convention; see
              :ref:`constraint_naming_conventions` for background.

           .. versionchanged:: 1.4 - this flag now defaults to False, meaning
              no CHECK constraint is generated for a non-native enumerated
              type.

        :param metadata: Associate this type directly with a ``MetaData``
           object. For types that exist on the target database as an
           independent schema construct (PostgreSQL), this type will be
           created and dropped within ``create_all()`` and ``drop_all()``
           operations. If the type is not associated with any ``MetaData``
           object, it will associate itself with each ``Table`` in which it is
           used, and will be created when any of those individual tables are
           created, after a check is performed for its existence. The type is
           only dropped when ``drop_all()`` is called for that ``Table``
           object's metadata, however.

           The value of the :paramref:`_schema.MetaData.schema` parameter of
           the :class:`_schema.MetaData` object, if set, will be used as the
           default value of the :paramref:`_types.Enum.schema` on this object
           if an explicit value is not otherwise supplied.

           .. versionchanged:: 1.4.12 :class:`_types.Enum` inherits the
              :paramref:`_schema.MetaData.schema` parameter of the
              :class:`_schema.MetaData` object if present, when passed using
              the :paramref:`_types.Enum.metadata` parameter.

        :param name: The name of this type. This is required for PostgreSQL
           and any future supported database which requires an explicitly
           named type, or an explicitly named constraint in order to generate
           the type and/or a table that uses it. If a PEP-435 enumerated
           class was used, its name (converted to lower case) is used by
           default.

        :param native_enum: Use the database's native ENUM type when
           available. Defaults to True. When False, uses VARCHAR + check
           constraint for all backends. The VARCHAR length can be controlled
           with :paramref:`.Enum.length`

        :param length: Allows specifying a custom length for the VARCHAR
           when :paramref:`.Enum.native_enum` is False. By default it uses the
           length of the longest value.

           .. versionadded:: 1.3.16

        :param schema: Schema name of this type. For types that exist on the
           target database as an independent schema construct (PostgreSQL),
           this parameter specifies the named schema in which the type is
           present.

           If not present, the schema name will be taken from the
           :class:`_schema.MetaData` collection if passed as
           :paramref:`_types.Enum.metadata`, for a :class:`_schema.MetaData`
           that includes the :paramref:`_schema.MetaData.schema` parameter.

           .. versionchanged:: 1.4.12 :class:`_types.Enum` inherits the
              :paramref:`_schema.MetaData.schema` parameter of the
              :class:`_schema.MetaData` object if present, when passed using
              the :paramref:`_types.Enum.metadata` parameter.

           Otherwise, if the :paramref:`_types.Enum.inherit_schema` flag is set
           to ``True``, the schema will be inherited from the associated
           :class:`_schema.Table` object if any; when
           :paramref:`_types.Enum.inherit_schema` is at its default of
           ``False``, the owning table's schema is **not** used.


        :param quote: Set explicit quoting preferences for the type's name.

        :param inherit_schema: When ``True``, the "schema" from the owning
           :class:`_schema.Table`
           will be copied to the "schema" attribute of this
           :class:`.Enum`, replacing whatever value was passed for the
           ``schema`` attribute.   This also takes effect when using the
           :meth:`_schema.Table.to_metadata` operation.

        :param validate_strings: when True, string values that are being
           passed to the database in a SQL statement will be checked
           for validity against the list of enumerated values.  Unrecognized
           values will result in a ``LookupError`` being raised.

           .. versionadded:: 1.1.0b2

        :param values_callable: A callable which will be passed the PEP-435
           compliant enumerated type, which should then return a list of string
           values to be persisted. This allows for alternate usages such as
           using the string value of an enum to be persisted to the database
           instead of its name.

           .. versionadded:: 1.2.3

        :param sort_key_function: a Python callable which may be used as the
           "key" argument in the Python ``sorted()`` built-in.   The SQLAlchemy
           ORM requires that primary key columns which are mapped must
           be sortable in some way.  When using an unsortable enumeration
           object such as a Python 3 ``Enum`` object, this parameter may be
           used to set a default sort key function for the objects.  By
           default, the database value of the enumeration is used as the
           sorting function.

           .. versionadded:: 1.3.8

        :param omit_aliases: A boolean that when true will remove aliases from
           pep 435 enums. For backward compatibility it defaults to ``False``.
           A deprecation warning is raised if the enum has aliases and this
           flag was not set.

           .. versionadded:: 1.4.5

           .. deprecated:: 1.4  The default will be changed to ``True`` in
              SQLAlchemy 2.0.

        """
        self._enum_init(enums, kw)

    @property
    def _enums_argument(self):
        if self.enum_class is not None:
            return [self.enum_class]
        else:
            return self.enums

    def _enum_init(self, enums, kw):
        """internal init for :class:`.Enum` and subclasses.

        friendly init helper used by subclasses to remove
        all the Enum-specific keyword arguments from kw.  Allows all
        other arguments in kw to pass through.

        """
        self.native_enum = kw.pop("native_enum", True)
        self.create_constraint = kw.pop("create_constraint", False)
        self.values_callable = kw.pop("values_callable", None)
        self._sort_key_function = kw.pop("sort_key_function", NO_ARG)
        length_arg = kw.pop("length", NO_ARG)
        self._omit_aliases = kw.pop("omit_aliases", NO_ARG)

        values, objects = self._parse_into_values(enums, kw)
        self._setup_for_values(values, objects, kw)

        convert_unicode = kw.pop("convert_unicode", None)
        self.validate_strings = kw.pop("validate_strings", False)

        if convert_unicode is None:
            for e in self.enums:
                # this is all py2k logic that can go away for py3k only,
                # "expect unicode" will always be implicitly true
                if isinstance(e, util.text_type):
                    _expect_unicode = True
                    break
            else:
                _expect_unicode = False
        else:
            _expect_unicode = convert_unicode

        if self.enums:
            length = max(len(x) for x in self.enums)
        else:
            length = 0
        if not self.native_enum and length_arg is not NO_ARG:
            if length_arg < length:
                raise ValueError(
                    "When provided, length must be larger or equal"
                    " than the length of the longest enum value. %s < %s"
                    % (length_arg, length)
                )
            length = length_arg

        self._valid_lookup[None] = self._object_lookup[None] = None

        super(Enum, self).__init__(
            length=length, _expect_unicode=_expect_unicode
        )

        if self.enum_class:
            kw.setdefault("name", self.enum_class.__name__.lower())
        SchemaType.__init__(
            self,
            name=kw.pop("name", None),
            schema=kw.pop("schema", None),
            metadata=kw.pop("metadata", None),
            inherit_schema=kw.pop("inherit_schema", False),
            quote=kw.pop("quote", None),
            _create_events=kw.pop("_create_events", True),
        )

    def _parse_into_values(self, enums, kw):
        if not enums and "_enums" in kw:
            enums = kw.pop("_enums")

        if len(enums) == 1 and hasattr(enums[0], "__members__"):
            self.enum_class = enums[0]

            _members = self.enum_class.__members__

            aliases = [n for n, v in _members.items() if v.name != n]
            if self._omit_aliases is NO_ARG and aliases:
                util.warn_deprecated_20(
                    "The provided enum %s contains the aliases %s. The "
                    "``omit_aliases`` will default to ``True`` in SQLAlchemy "
                    "2.0. Specify a value to silence this warning."
                    % (self.enum_class.__name__, aliases)
                )
            if self._omit_aliases is True:
                # remove aliases
                members = OrderedDict(
                    (n, v) for n, v in _members.items() if v.name == n
                )
            else:
                members = _members
            if self.values_callable:
                values = self.values_callable(self.enum_class)
            else:
                values = list(members)
            objects = [members[k] for k in members]
            return values, objects
        else:
            self.enum_class = None
            return enums, enums

    def _setup_for_values(self, values, objects, kw):
        self.enums = list(values)

        self._valid_lookup = dict(zip(reversed(objects), reversed(values)))

        self._object_lookup = dict(zip(values, objects))

        self._valid_lookup.update(
            [
                (value, self._valid_lookup[self._object_lookup[value]])
                for value in values
            ]
        )

    @property
    def sort_key_function(self):
        if self._sort_key_function is NO_ARG:
            return self._db_value_for_elem
        else:
            return self._sort_key_function

    @property
    def native(self):
        return self.native_enum

    def _db_value_for_elem(self, elem):
        try:
            return self._valid_lookup[elem]
        except KeyError as err:
            # for unknown string values, we return as is.  While we can
            # validate these if we wanted, that does not allow for lesser-used
            # end-user use cases, such as using a LIKE comparison with an enum,
            # or for an application that wishes to apply string tests to an
            # ENUM (see [ticket:3725]).  While we can decide to differentiate
            # here between an INSERT statement and a criteria used in a SELECT,
            # for now we're staying conservative w/ behavioral changes (perhaps
            # someone has a trigger that handles strings on INSERT)
            if not self.validate_strings and isinstance(
                elem, compat.string_types
            ):
                return elem
            else:
                util.raise_(
                    LookupError(
                        "'%s' is not among the defined enum values. "
                        "Enum name: %s. Possible values: %s"
                        % (
                            elem,
                            self.name,
                            langhelpers.repr_tuple_names(self.enums),
                        )
                    ),
                    replace_context=err,
                )

    class Comparator(String.Comparator):
        def _adapt_expression(self, op, other_comparator):
            op, typ = super(Enum.Comparator, self)._adapt_expression(
                op, other_comparator
            )
            if op is operators.concat_op:
                typ = String(
                    self.type.length, _expect_unicode=self.type._expect_unicode
                )
            return op, typ

    comparator_factory = Comparator

    def _object_value_for_elem(self, elem):
        try:
            return self._object_lookup[elem]
        except KeyError as err:
            util.raise_(
                LookupError(
                    "'%s' is not among the defined enum values. "
                    "Enum name: %s. Possible values: %s"
                    % (
                        elem,
                        self.name,
                        langhelpers.repr_tuple_names(self.enums),
                    )
                ),
                replace_context=err,
            )

    def __repr__(self):
        return util.generic_repr(
            self,
            additional_kw=[("native_enum", True)],
            to_inspect=[Enum, SchemaType],
        )

    def as_generic(self, allow_nulltype=False):
        if hasattr(self, "enums"):
            args = self.enums
        else:
            raise NotImplementedError(
                "TypeEngine.as_generic() heuristic "
                "is undefined for types that inherit Enum but do not have "
                "an `enums` attribute."
            )

        return util.constructor_copy(self, self._generic_type_affinity, *args)

    def adapt_to_emulated(self, impltype, **kw):
        kw.setdefault("_expect_unicode", self._expect_unicode)
        kw.setdefault("validate_strings", self.validate_strings)
        kw.setdefault("name", self.name)
        kw.setdefault("schema", self.schema)
        kw.setdefault("inherit_schema", self.inherit_schema)
        kw.setdefault("metadata", self.metadata)
        kw.setdefault("_create_events", False)
        kw.setdefault("native_enum", self.native_enum)
        kw.setdefault("values_callable", self.values_callable)
        kw.setdefault("create_constraint", self.create_constraint)
        kw.setdefault("length", self.length)
        kw.setdefault("omit_aliases", self._omit_aliases)
        assert "_enums" in kw
        return impltype(**kw)

    def adapt(self, impltype, **kw):
        kw["_enums"] = self._enums_argument
        return super(Enum, self).adapt(impltype, **kw)

    def _should_create_constraint(self, compiler, **kw):
        if not self._is_impl_for_variant(compiler.dialect, kw):
            return False
        return (
            not self.native_enum or not compiler.dialect.supports_native_enum
        )

    @util.preload_module("sqlalchemy.sql.schema")
    def _set_table(self, column, table):
        schema = util.preloaded.sql_schema
        SchemaType._set_table(self, column, table)

        if not self.create_constraint:
            return

        variant_mapping = self._variant_mapping_for_set_table(column)

        e = schema.CheckConstraint(
            type_coerce(column, self).in_(self.enums),
            name=_NONE_NAME if self.name is None else self.name,
            _create_rule=util.portable_instancemethod(
                self._should_create_constraint,
                {"variant_mapping": variant_mapping},
            ),
            _type_bound=True,
        )
        assert e.table is table

    def literal_processor(self, dialect):
        parent_processor = super(Enum, self).literal_processor(dialect)

        def process(value):
            value = self._db_value_for_elem(value)
            if parent_processor:
                value = parent_processor(value)
            return value

        return process

    def bind_processor(self, dialect):
        def process(value):
            value = self._db_value_for_elem(value)
            if parent_processor:
                value = parent_processor(value)
            return value

        parent_processor = super(Enum, self).bind_processor(dialect)
        return process

    def result_processor(self, dialect, coltype):
        parent_processor = super(Enum, self).result_processor(dialect, coltype)

        def process(value):
            if parent_processor:
                value = parent_processor(value)

            value = self._object_value_for_elem(value)
            return value

        return process

    def copy(self, **kw):
        return SchemaType.copy(self, **kw)

    @property
    def python_type(self):
        if self.enum_class:
            return self.enum_class
        else:
            return super(Enum, self).python_type


class PickleType(TypeDecorator):
    """Holds Python objects, which are serialized using pickle.

    PickleType builds upon the Binary type to apply Python's
    ``pickle.dumps()`` to incoming objects, and ``pickle.loads()`` on
    the way out, allowing any pickleable Python object to be stored as
    a serialized binary field.

    To allow ORM change events to propagate for elements associated
    with :class:`.PickleType`, see :ref:`mutable_toplevel`.

    """

    impl = LargeBinary
    cache_ok = True

    def __init__(
        self,
        protocol=pickle.HIGHEST_PROTOCOL,
        pickler=None,
        comparator=None,
        impl=None,
    ):
        """
        Construct a PickleType.

        :param protocol: defaults to ``pickle.HIGHEST_PROTOCOL``.

        :param pickler: defaults to cPickle.pickle or pickle.pickle if
          cPickle is not available.  May be any object with
          pickle-compatible ``dumps`` and ``loads`` methods.

        :param comparator: a 2-arg callable predicate used
          to compare values of this type.  If left as ``None``,
          the Python "equals" operator is used to compare values.

        :param impl: A binary-storing :class:`_types.TypeEngine` class or
          instance to use in place of the default :class:`_types.LargeBinary`.
          For example the :class: `_mysql.LONGBLOB` class may be more effective
          when using MySQL.

          .. versionadded:: 1.4.20

        """
        self.protocol = protocol
        self.pickler = pickler or pickle
        self.comparator = comparator
        super(PickleType, self).__init__()

        if impl:
            self.impl = to_instance(impl)

    def __reduce__(self):
        return PickleType, (self.protocol, None, self.comparator)

    def bind_processor(self, dialect):
        impl_processor = self.impl.bind_processor(dialect)
        dumps = self.pickler.dumps
        protocol = self.protocol
        if impl_processor:

            def process(value):
                if value is not None:
                    value = dumps(value, protocol)
                return impl_processor(value)

        else:

            def process(value):
                if value is not None:
                    value = dumps(value, protocol)
                return value

        return process

    def result_processor(self, dialect, coltype):
        impl_processor = self.impl.result_processor(dialect, coltype)
        loads = self.pickler.loads
        if impl_processor:

            def process(value):
                value = impl_processor(value)
                if value is None:
                    return None
                return loads(value)

        else:

            def process(value):
                if value is None:
                    return None
                return loads(value)

        return process

    def compare_values(self, x, y):
        if self.comparator:
            return self.comparator(x, y)
        else:
            return x == y


class Boolean(Emulated, TypeEngine, SchemaType):

    """A bool datatype.

    :class:`.Boolean` typically uses BOOLEAN or SMALLINT on the DDL side,
    and on the Python side deals in ``True`` or ``False``.

    The :class:`.Boolean` datatype currently has two levels of assertion
    that the values persisted are simple true/false values.  For all
    backends, only the Python values ``None``, ``True``, ``False``, ``1``
    or ``0`` are accepted as parameter values.   For those backends that
    don't support a "native boolean" datatype, an option exists to
    also create a CHECK constraint on the target column

    .. versionchanged:: 1.2 the :class:`.Boolean` datatype now asserts that
       incoming Python values are already in pure boolean form.


    """

    __visit_name__ = "boolean"
    native = True

    def __init__(
        self, create_constraint=False, name=None, _create_events=True
    ):
        """Construct a Boolean.

        :param create_constraint: defaults to False.  If the boolean
          is generated as an int/smallint, also create a CHECK constraint
          on the table that ensures 1 or 0 as a value.

          .. note:: it is strongly recommended that the CHECK constraint
             have an explicit name in order to support schema-management
             concerns.  This can be established either by setting the
             :paramref:`.Boolean.name` parameter or by setting up an
             appropriate naming convention; see
             :ref:`constraint_naming_conventions` for background.

          .. versionchanged:: 1.4 - this flag now defaults to False, meaning
             no CHECK constraint is generated for a non-native enumerated
             type.

        :param name: if a CHECK constraint is generated, specify
          the name of the constraint.

        """
        self.create_constraint = create_constraint
        self.name = name
        self._create_events = _create_events

    def _should_create_constraint(self, compiler, **kw):
        if not self._is_impl_for_variant(compiler.dialect, kw):
            return False
        return (
            not compiler.dialect.supports_native_boolean
            and compiler.dialect.non_native_boolean_check_constraint
        )

    @util.preload_module("sqlalchemy.sql.schema")
    def _set_table(self, column, table):
        schema = util.preloaded.sql_schema
        if not self.create_constraint:
            return

        variant_mapping = self._variant_mapping_for_set_table(column)

        e = schema.CheckConstraint(
            type_coerce(column, self).in_([0, 1]),
            name=_NONE_NAME if self.name is None else self.name,
            _create_rule=util.portable_instancemethod(
                self._should_create_constraint,
                {"variant_mapping": variant_mapping},
            ),
            _type_bound=True,
        )
        assert e.table is table

    @property
    def python_type(self):
        return bool

    _strict_bools = frozenset([None, True, False])

    def _strict_as_bool(self, value):
        if value not in self._strict_bools:
            if not isinstance(value, int):
                raise TypeError("Not a boolean value: %r" % value)
            else:
                raise ValueError(
                    "Value %r is not None, True, or False" % value
                )
        return value

    def literal_processor(self, dialect):
        compiler = dialect.statement_compiler(dialect, None)
        true = compiler.visit_true(None)
        false = compiler.visit_false(None)

        def process(value):
            return true if self._strict_as_bool(value) else false

        return process

    def bind_processor(self, dialect):
        _strict_as_bool = self._strict_as_bool
        if dialect.supports_native_boolean:
            _coerce = bool
        else:
            _coerce = int

        def process(value):
            value = _strict_as_bool(value)
            if value is not None:
                value = _coerce(value)
            return value

        return process

    def result_processor(self, dialect, coltype):
        if dialect.supports_native_boolean:
            return None
        else:
            return processors.int_to_boolean


class _AbstractInterval(_LookupExpressionAdapter, TypeEngine):
    @util.memoized_property
    def _expression_adaptations(self):
        # Based on https://www.postgresql.org/docs/current/\
        # static/functions-datetime.html.

        return {
            operators.add: {
                Date: DateTime,
                Interval: self.__class__,
                DateTime: DateTime,
                Time: Time,
            },
            operators.sub: {Interval: self.__class__},
            operators.mul: {Numeric: self.__class__},
            operators.truediv: {Numeric: self.__class__},
            operators.div: {Numeric: self.__class__},
        }

    @property
    def _type_affinity(self):
        return Interval

    def coerce_compared_value(self, op, value):
        """See :meth:`.TypeEngine.coerce_compared_value` for a description."""
        return self.impl.coerce_compared_value(op, value)


class Interval(Emulated, _AbstractInterval, TypeDecorator):

    """A type for ``datetime.timedelta()`` objects.

    The Interval type deals with ``datetime.timedelta`` objects.  In
    PostgreSQL, the native ``INTERVAL`` type is used; for others, the
    value is stored as a date which is relative to the "epoch"
    (Jan. 1, 1970).

    Note that the ``Interval`` type does not currently provide date arithmetic
    operations on platforms which do not support interval types natively. Such
    operations usually require transformation of both sides of the expression
    (such as, conversion of both sides into integer epoch values first) which
    currently is a manual procedure (such as via
    :attr:`~sqlalchemy.sql.expression.func`).

    """

    impl = DateTime
    epoch = dt.datetime.utcfromtimestamp(0)
    cache_ok = True

    def __init__(self, native=True, second_precision=None, day_precision=None):
        """Construct an Interval object.

        :param native: when True, use the actual
          INTERVAL type provided by the database, if
          supported (currently PostgreSQL, Oracle).
          Otherwise, represent the interval data as
          an epoch value regardless.

        :param second_precision: For native interval types
          which support a "fractional seconds precision" parameter,
          i.e. Oracle and PostgreSQL

        :param day_precision: for native interval types which
          support a "day precision" parameter, i.e. Oracle.

        """
        super(Interval, self).__init__()
        self.native = native
        self.second_precision = second_precision
        self.day_precision = day_precision

    @property
    def python_type(self):
        return dt.timedelta

    def adapt_to_emulated(self, impltype, **kw):
        return _AbstractInterval.adapt(self, impltype, **kw)

    def bind_processor(self, dialect):
        impl_processor = self.impl.bind_processor(dialect)
        epoch = self.epoch
        if impl_processor:

            def process(value):
                if value is not None:
                    value = epoch + value
                return impl_processor(value)

        else:

            def process(value):
                if value is not None:
                    value = epoch + value
                return value

        return process

    def result_processor(self, dialect, coltype):
        impl_processor = self.impl.result_processor(dialect, coltype)
        epoch = self.epoch
        if impl_processor:

            def process(value):
                value = impl_processor(value)
                if value is None:
                    return None
                return value - epoch

        else:

            def process(value):
                if value is None:
                    return None
                return value - epoch

        return process


class JSON(Indexable, TypeEngine):
    """Represent a SQL JSON type.

    .. note::  :class:`_types.JSON`
       is provided as a facade for vendor-specific
       JSON types.  Since it supports JSON SQL operations, it only
       works on backends that have an actual JSON type, currently:

       * PostgreSQL - see :class:`sqlalchemy.dialects.postgresql.JSON` and
         :class:`sqlalchemy.dialects.postgresql.JSONB` for backend-specific
         notes

       * MySQL - see
         :class:`sqlalchemy.dialects.mysql.JSON` for backend-specific notes

       * SQLite as of version 3.9 - see
         :class:`sqlalchemy.dialects.sqlite.JSON` for backend-specific notes

       * Microsoft SQL Server 2016 and later - see
         :class:`sqlalchemy.dialects.mssql.JSON` for backend-specific notes

    :class:`_types.JSON` is part of the Core in support of the growing
    popularity of native JSON datatypes.

    The :class:`_types.JSON` type stores arbitrary JSON format data, e.g.::

        data_table = Table('data_table', metadata,
            Column('id', Integer, primary_key=True),
            Column('data', JSON)
        )

        with engine.connect() as conn:
            conn.execute(
                data_table.insert(),
                data = {"key1": "value1", "key2": "value2"}
            )

    **JSON-Specific Expression Operators**

    The :class:`_types.JSON`
    datatype provides these additional SQL operations:

    * Keyed index operations::

        data_table.c.data['some key']

    * Integer index operations::

        data_table.c.data[3]

    * Path index operations::

        data_table.c.data[('key_1', 'key_2', 5, ..., 'key_n')]

    * Data casters for specific JSON element types, subsequent to an index
      or path operation being invoked::

        data_table.c.data["some key"].as_integer()

      .. versionadded:: 1.3.11

    Additional operations may be available from the dialect-specific versions
    of :class:`_types.JSON`, such as
    :class:`sqlalchemy.dialects.postgresql.JSON` and
    :class:`sqlalchemy.dialects.postgresql.JSONB` which both offer additional
    PostgreSQL-specific operations.

    **Casting JSON Elements to Other Types**

    Index operations, i.e. those invoked by calling upon the expression using
    the Python bracket operator as in ``some_column['some key']``, return an
    expression object whose type defaults to :class:`_types.JSON` by default,
    so that
    further JSON-oriented instructions may be called upon the result type.
    However, it is likely more common that an index operation is expected
    to return a specific scalar element, such as a string or integer.  In
    order to provide access to these elements in a backend-agnostic way,
    a series of data casters are provided:

    * :meth:`.JSON.Comparator.as_string` - return the element as a string

    * :meth:`.JSON.Comparator.as_boolean` - return the element as a boolean

    * :meth:`.JSON.Comparator.as_float` - return the element as a float

    * :meth:`.JSON.Comparator.as_integer` - return the element as an integer

    These data casters are implemented by supporting dialects in order to
    assure that comparisons to the above types will work as expected, such as::

        # integer comparison
        data_table.c.data["some_integer_key"].as_integer() == 5

        # boolean comparison
        data_table.c.data["some_boolean"].as_boolean() == True

    .. versionadded:: 1.3.11 Added type-specific casters for the basic JSON
       data element types.

    .. note::

        The data caster functions are new in version 1.3.11, and supersede
        the previous documented approaches of using CAST; for reference,
        this looked like::

           from sqlalchemy import cast, type_coerce
           from sqlalchemy import String, JSON
           cast(
               data_table.c.data['some_key'], String
           ) == type_coerce(55, JSON)

        The above case now works directly as::

            data_table.c.data['some_key'].as_integer() == 5

        For details on the previous comparison approach within the 1.3.x
        series, see the documentation for SQLAlchemy 1.2 or the included HTML
        files in the doc/ directory of the version's distribution.

    **Detecting Changes in JSON columns when using the ORM**

    The :class:`_types.JSON` type, when used with the SQLAlchemy ORM, does not
    detect in-place mutations to the structure.  In order to detect these, the
    :mod:`sqlalchemy.ext.mutable` extension must be used.  This extension will
    allow "in-place" changes to the datastructure to produce events which
    will be detected by the unit of work.  See the example at :class:`.HSTORE`
    for a simple example involving a dictionary.

    **Support for JSON null vs. SQL NULL**

    When working with NULL values, the :class:`_types.JSON`
    type recommends the
    use of two specific constants in order to differentiate between a column
    that evaluates to SQL NULL, e.g. no value, vs. the JSON-encoded string
    of ``"null"``.   To insert or select against a value that is SQL NULL,
    use the constant :func:`.null`::

        from sqlalchemy import null
        conn.execute(table.insert(), json_value=null())

    To insert or select against a value that is JSON ``"null"``, use the
    constant :attr:`_types.JSON.NULL`::

        conn.execute(table.insert(), json_value=JSON.NULL)

    The :class:`_types.JSON` type supports a flag
    :paramref:`_types.JSON.none_as_null` which when set to True will result
    in the Python constant ``None`` evaluating to the value of SQL
    NULL, and when set to False results in the Python constant
    ``None`` evaluating to the value of JSON ``"null"``.    The Python
    value ``None`` may be used in conjunction with either
    :attr:`_types.JSON.NULL` and :func:`.null` in order to indicate NULL
    values, but care must be taken as to the value of the
    :paramref:`_types.JSON.none_as_null` in these cases.

    **Customizing the JSON Serializer**

    The JSON serializer and deserializer used by :class:`_types.JSON`
    defaults to
    Python's ``json.dumps`` and ``json.loads`` functions; in the case of the
    psycopg2 dialect, psycopg2 may be using its own custom loader function.

    In order to affect the serializer / deserializer, they are currently
    configurable at the :func:`_sa.create_engine` level via the
    :paramref:`_sa.create_engine.json_serializer` and
    :paramref:`_sa.create_engine.json_deserializer` parameters.  For example,
    to turn off ``ensure_ascii``::

        engine = create_engine(
            "sqlite://",
            json_serializer=lambda obj: json.dumps(obj, ensure_ascii=False))

    .. versionchanged:: 1.3.7

        SQLite dialect's ``json_serializer`` and ``json_deserializer``
        parameters renamed from ``_json_serializer`` and
        ``_json_deserializer``.

    .. seealso::

        :class:`sqlalchemy.dialects.postgresql.JSON`

        :class:`sqlalchemy.dialects.postgresql.JSONB`

        :class:`sqlalchemy.dialects.mysql.JSON`

        :class:`sqlalchemy.dialects.sqlite.JSON`

    .. versionadded:: 1.1


    """

    __visit_name__ = "JSON"

    hashable = False
    NULL = util.symbol("JSON_NULL")
    """Describe the json value of NULL.

    This value is used to force the JSON value of ``"null"`` to be
    used as the value.   A value of Python ``None`` will be recognized
    either as SQL NULL or JSON ``"null"``, based on the setting
    of the :paramref:`_types.JSON.none_as_null` flag; the
    :attr:`_types.JSON.NULL`
    constant can be used to always resolve to JSON ``"null"`` regardless
    of this setting.  This is in contrast to the :func:`_expression.null`
    construct,
    which always resolves to SQL NULL.  E.g.::

        from sqlalchemy import null
        from sqlalchemy.dialects.postgresql import JSON

        # will *always* insert SQL NULL
        obj1 = MyObject(json_value=null())

        # will *always* insert JSON string "null"
        obj2 = MyObject(json_value=JSON.NULL)

        session.add_all([obj1, obj2])
        session.commit()

    In order to set JSON NULL as a default value for a column, the most
    transparent method is to use :func:`_expression.text`::

        Table(
            'my_table', metadata,
            Column('json_data', JSON, default=text("'null'"))
        )

    While it is possible to use :attr:`_types.JSON.NULL` in this context, the
    :attr:`_types.JSON.NULL` value will be returned as the value of the
    column,
    which in the context of the ORM or other repurposing of the default
    value, may not be desirable.  Using a SQL expression means the value
    will be re-fetched from the database within the context of retrieving
    generated defaults.


    """

    def __init__(self, none_as_null=False):
        """Construct a :class:`_types.JSON` type.

        :param none_as_null=False: if True, persist the value ``None`` as a
         SQL NULL value, not the JSON encoding of ``null``.   Note that
         when this flag is False, the :func:`.null` construct can still
         be used to persist a NULL value::

             from sqlalchemy import null
             conn.execute(table.insert(), data=null())

         .. note::

              :paramref:`_types.JSON.none_as_null` does **not** apply to the
              values passed to :paramref:`_schema.Column.default` and
              :paramref:`_schema.Column.server_default`; a value of ``None``
              passed for these parameters means "no default present".

              Additionally, when used in SQL comparison expressions, the
              Python value ``None`` continues to refer to SQL null, and not
              JSON NULL.  The :paramref:`_types.JSON.none_as_null` flag refers
              explicitly to the **persistence** of the value within an
              INSERT or UPDATE statement.   The :attr:`_types.JSON.NULL`
              value should be used for SQL expressions that wish to compare to
              JSON null.

         .. seealso::

              :attr:`.types.JSON.NULL`

        """
        self.none_as_null = none_as_null

    class JSONElementType(TypeEngine):
        """Common function for index / path elements in a JSON expression."""

        _integer = Integer()
        _string = String()

        def string_bind_processor(self, dialect):
            return self._string._cached_bind_processor(dialect)

        def string_literal_processor(self, dialect):
            return self._string._cached_literal_processor(dialect)

        def bind_processor(self, dialect):
            int_processor = self._integer._cached_bind_processor(dialect)
            string_processor = self.string_bind_processor(dialect)

            def process(value):
                if int_processor and isinstance(value, int):
                    value = int_processor(value)
                elif string_processor and isinstance(value, util.string_types):
                    value = string_processor(value)
                return value

            return process

        def literal_processor(self, dialect):
            int_processor = self._integer._cached_literal_processor(dialect)
            string_processor = self.string_literal_processor(dialect)

            def process(value):
                if int_processor and isinstance(value, int):
                    value = int_processor(value)
                elif string_processor and isinstance(value, util.string_types):
                    value = string_processor(value)
                return value

            return process

    class JSONIndexType(JSONElementType):
        """Placeholder for the datatype of a JSON index value.

        This allows execution-time processing of JSON index values
        for special syntaxes.

        """

    class JSONIntIndexType(JSONIndexType):
        """Placeholder for the datatype of a JSON index value.

        This allows execution-time processing of JSON index values
        for special syntaxes.

        """

    class JSONStrIndexType(JSONIndexType):
        """Placeholder for the datatype of a JSON index value.

        This allows execution-time processing of JSON index values
        for special syntaxes.

        """

    class JSONPathType(JSONElementType):
        """Placeholder type for JSON path operations.

        This allows execution-time processing of a path-based
        index value into a specific SQL syntax.

        """

    class Comparator(Indexable.Comparator, Concatenable.Comparator):
        """Define comparison operations for :class:`_types.JSON`."""

        def _setup_getitem(self, index):
            if not isinstance(index, util.string_types) and isinstance(
                index, compat.collections_abc.Sequence
            ):
                index = coercions.expect(
                    roles.BinaryElementRole,
                    index,
                    expr=self.expr,
                    operator=operators.json_path_getitem_op,
                    bindparam_type=JSON.JSONPathType,
                )

                operator = operators.json_path_getitem_op
            else:
                index = coercions.expect(
                    roles.BinaryElementRole,
                    index,
                    expr=self.expr,
                    operator=operators.json_getitem_op,
                    bindparam_type=JSON.JSONIntIndexType
                    if isinstance(index, int)
                    else JSON.JSONStrIndexType,
                )
                operator = operators.json_getitem_op

            return operator, index, self.type

        def as_boolean(self):
            """Cast an indexed value as boolean.

            e.g.::

                stmt = select(
                    mytable.c.json_column['some_data'].as_boolean()
                ).where(
                    mytable.c.json_column['some_data'].as_boolean() == True
                )

            .. versionadded:: 1.3.11

            """
            return self._binary_w_type(Boolean(), "as_boolean")

        def as_string(self):
            """Cast an indexed value as string.

            e.g.::

                stmt = select(
                    mytable.c.json_column['some_data'].as_string()
                ).where(
                    mytable.c.json_column['some_data'].as_string() ==
                    'some string'
                )

            .. versionadded:: 1.3.11

            """
            return self._binary_w_type(String(), "as_string")

        def as_integer(self):
            """Cast an indexed value as integer.

            e.g.::

                stmt = select(
                    mytable.c.json_column['some_data'].as_integer()
                ).where(
                    mytable.c.json_column['some_data'].as_integer() == 5
                )

            .. versionadded:: 1.3.11

            """
            return self._binary_w_type(Integer(), "as_integer")

        def as_float(self):
            """Cast an indexed value as float.

            e.g.::

                stmt = select(
                    mytable.c.json_column['some_data'].as_float()
                ).where(
                    mytable.c.json_column['some_data'].as_float() == 29.75
                )

            .. versionadded:: 1.3.11

            """
            return self._binary_w_type(Float(), "as_float")

        def as_numeric(self, precision, scale, asdecimal=True):
            """Cast an indexed value as numeric/decimal.

            e.g.::

                stmt = select(
                    mytable.c.json_column['some_data'].as_numeric(10, 6)
                ).where(
                    mytable.c.
                    json_column['some_data'].as_numeric(10, 6) == 29.75
                )

            .. versionadded:: 1.4.0b2

            """
            return self._binary_w_type(
                Numeric(precision, scale, asdecimal=asdecimal), "as_numeric"
            )

        def as_json(self):
            """Cast an indexed value as JSON.

            e.g.::

                stmt = select(mytable.c.json_column['some_data'].as_json())

            This is typically the default behavior of indexed elements in any
            case.

            Note that comparison of full JSON structures may not be
            supported by all backends.

            .. versionadded:: 1.3.11

            """
            return self.expr

        def _binary_w_type(self, typ, method_name):
            if not isinstance(
                self.expr, elements.BinaryExpression
            ) or self.expr.operator not in (
                operators.json_getitem_op,
                operators.json_path_getitem_op,
            ):
                raise exc.InvalidRequestError(
                    "The JSON cast operator JSON.%s() only works with a JSON "
                    "index expression e.g. col['q'].%s()"
                    % (method_name, method_name)
                )
            expr = self.expr._clone()
            expr.type = typ
            return expr

    comparator_factory = Comparator

    @property
    def python_type(self):
        return dict

    @property
    def should_evaluate_none(self):
        """Alias of :attr:`_types.JSON.none_as_null`"""
        return not self.none_as_null

    @should_evaluate_none.setter
    def should_evaluate_none(self, value):
        self.none_as_null = not value

    @util.memoized_property
    def _str_impl(self):
        return String(_expect_unicode=True)

    def bind_processor(self, dialect):
        string_process = self._str_impl.bind_processor(dialect)

        json_serializer = dialect._json_serializer or json.dumps

        def process(value):
            if value is self.NULL:
                value = None
            elif isinstance(value, elements.Null) or (
                value is None and self.none_as_null
            ):
                return None

            serialized = json_serializer(value)
            if string_process:
                serialized = string_process(serialized)
            return serialized

        return process

    def result_processor(self, dialect, coltype):
        string_process = self._str_impl.result_processor(dialect, coltype)
        json_deserializer = dialect._json_deserializer or json.loads

        def process(value):
            if value is None:
                return None
            if string_process:
                value = string_process(value)
            return json_deserializer(value)

        return process


class ARRAY(SchemaEventTarget, Indexable, Concatenable, TypeEngine):
    """Represent a SQL Array type.

    .. note::  This type serves as the basis for all ARRAY operations.
       However, currently **only the PostgreSQL backend has support for SQL
       arrays in SQLAlchemy**. It is recommended to use the PostgreSQL-specific
       :class:`sqlalchemy.dialects.postgresql.ARRAY` type directly when using
       ARRAY types with PostgreSQL, as it provides additional operators
       specific to that backend.

    :class:`_types.ARRAY` is part of the Core in support of various SQL
    standard functions such as :class:`_functions.array_agg`
    which explicitly involve
    arrays; however, with the exception of the PostgreSQL backend and possibly
    some third-party dialects, no other SQLAlchemy built-in dialect has support
    for this type.

    An :class:`_types.ARRAY` type is constructed given the "type"
    of element::

        mytable = Table("mytable", metadata,
                Column("data", ARRAY(Integer))
            )

    The above type represents an N-dimensional array,
    meaning a supporting backend such as PostgreSQL will interpret values
    with any number of dimensions automatically.   To produce an INSERT
    construct that passes in a 1-dimensional array of integers::

        connection.execute(
                mytable.insert(),
                data=[1,2,3]
        )

    The :class:`_types.ARRAY` type can be constructed given a fixed number
    of dimensions::

        mytable = Table("mytable", metadata,
                Column("data", ARRAY(Integer, dimensions=2))
            )

    Sending a number of dimensions is optional, but recommended if the
    datatype is to represent arrays of more than one dimension.  This number
    is used:

    * When emitting the type declaration itself to the database, e.g.
      ``INTEGER[][]``

    * When translating Python values to database values, and vice versa, e.g.
      an ARRAY of :class:`.Unicode` objects uses this number to efficiently
      access the string values inside of array structures without resorting
      to per-row type inspection

    * When used with the Python ``getitem`` accessor, the number of dimensions
      serves to define the kind of type that the ``[]`` operator should
      return, e.g. for an ARRAY of INTEGER with two dimensions::

          >>> expr = table.c.column[5]  # returns ARRAY(Integer, dimensions=1)
          >>> expr = expr[6]  # returns Integer

    For 1-dimensional arrays, an :class:`_types.ARRAY` instance with no
    dimension parameter will generally assume single-dimensional behaviors.

    SQL expressions of type :class:`_types.ARRAY` have support for "index" and
    "slice" behavior.  The Python ``[]`` operator works normally here, given
    integer indexes or slices.  Arrays default to 1-based indexing.
    The operator produces binary expression
    constructs which will produce the appropriate SQL, both for
    SELECT statements::

        select(mytable.c.data[5], mytable.c.data[2:7])

    as well as UPDATE statements when the :meth:`_expression.Update.values`
    method
    is used::

        mytable.update().values({
            mytable.c.data[5]: 7,
            mytable.c.data[2:7]: [1, 2, 3]
        })

    The :class:`_types.ARRAY` type also provides for the operators
    :meth:`.types.ARRAY.Comparator.any` and
    :meth:`.types.ARRAY.Comparator.all`. The PostgreSQL-specific version of
    :class:`_types.ARRAY` also provides additional operators.

    .. versionadded:: 1.1.0

    .. seealso::

        :class:`sqlalchemy.dialects.postgresql.ARRAY`

    """

    __visit_name__ = "ARRAY"

    _is_array = True

    zero_indexes = False
    """If True, Python zero-based indexes should be interpreted as one-based
    on the SQL expression side."""

    class Comparator(Indexable.Comparator, Concatenable.Comparator):

        """Define comparison operations for :class:`_types.ARRAY`.

        More operators are available on the dialect-specific form
        of this type.  See :class:`.postgresql.ARRAY.Comparator`.

        """

        def _setup_getitem(self, index):
            if isinstance(index, slice):
                return_type = self.type
                if self.type.zero_indexes:
                    index = slice(index.start + 1, index.stop + 1, index.step)
                slice_ = Slice(
                    index.start, index.stop, index.step, _name=self.expr.key
                )
                return operators.getitem, slice_, return_type
            else:
                if self.type.zero_indexes:
                    index += 1
                if self.type.dimensions is None or self.type.dimensions == 1:
                    return_type = self.type.item_type
                else:
                    adapt_kw = {"dimensions": self.type.dimensions - 1}
                    return_type = self.type.adapt(
                        self.type.__class__, **adapt_kw
                    )

                return operators.getitem, index, return_type

        def contains(self, *arg, **kw):
            raise NotImplementedError(
                "ARRAY.contains() not implemented for the base "
                "ARRAY type; please use the dialect-specific ARRAY type"
            )

        @util.preload_module("sqlalchemy.sql.elements")
        def any(self, other, operator=None):
            """Return ``other operator ANY (array)`` clause.

            Argument places are switched, because ANY requires array
            expression to be on the right hand-side.

            E.g.::

                from sqlalchemy.sql import operators

                conn.execute(
                    select(table.c.data).where(
                            table.c.data.any(7, operator=operators.lt)
                        )
                )

            :param other: expression to be compared
            :param operator: an operator object from the
             :mod:`sqlalchemy.sql.operators`
             package, defaults to :func:`.operators.eq`.

            .. seealso::

                :func:`_expression.any_`

                :meth:`.types.ARRAY.Comparator.all`

            """
            elements = util.preloaded.sql_elements
            operator = operator if operator else operators.eq

            # send plain BinaryExpression so that negate remains at None,
            # leading to NOT expr for negation.
            return elements.BinaryExpression(
                coercions.expect(roles.ExpressionElementRole, other),
                elements.CollectionAggregate._create_any(self.expr),
                operator,
            )

        @util.preload_module("sqlalchemy.sql.elements")
        def all(self, other, operator=None):
            """Return ``other operator ALL (array)`` clause.

            Argument places are switched, because ALL requires array
            expression to be on the right hand-side.

            E.g.::

                from sqlalchemy.sql import operators

                conn.execute(
                    select(table.c.data).where(
                            table.c.data.all(7, operator=operators.lt)
                        )
                )

            :param other: expression to be compared
            :param operator: an operator object from the
             :mod:`sqlalchemy.sql.operators`
             package, defaults to :func:`.operators.eq`.

            .. seealso::

                :func:`_expression.all_`

                :meth:`.types.ARRAY.Comparator.any`

            """
            elements = util.preloaded.sql_elements
            operator = operator if operator else operators.eq

            # send plain BinaryExpression so that negate remains at None,
            # leading to NOT expr for negation.
            return elements.BinaryExpression(
                coercions.expect(roles.ExpressionElementRole, other),
                elements.CollectionAggregate._create_all(self.expr),
                operator,
            )

    comparator_factory = Comparator

    def __init__(
        self, item_type, as_tuple=False, dimensions=None, zero_indexes=False
    ):
        """Construct an :class:`_types.ARRAY`.

        E.g.::

          Column('myarray', ARRAY(Integer))

        Arguments are:

        :param item_type: The data type of items of this array. Note that
          dimensionality is irrelevant here, so multi-dimensional arrays like
          ``INTEGER[][]``, are constructed as ``ARRAY(Integer)``, not as
          ``ARRAY(ARRAY(Integer))`` or such.

        :param as_tuple=False: Specify whether return results
          should be converted to tuples from lists.  This parameter is
          not generally needed as a Python list corresponds well
          to a SQL array.

        :param dimensions: if non-None, the ARRAY will assume a fixed
         number of dimensions.   This impacts how the array is declared
         on the database, how it goes about interpreting Python and
         result values, as well as how expression behavior in conjunction
         with the "getitem" operator works.  See the description at
         :class:`_types.ARRAY` for additional detail.

        :param zero_indexes=False: when True, index values will be converted
         between Python zero-based and SQL one-based indexes, e.g.
         a value of one will be added to all index values before passing
         to the database.

        """
        if isinstance(item_type, ARRAY):
            raise ValueError(
                "Do not nest ARRAY types; ARRAY(basetype) "
                "handles multi-dimensional arrays of basetype"
            )
        if isinstance(item_type, type):
            item_type = item_type()
        self.item_type = item_type
        self.as_tuple = as_tuple
        self.dimensions = dimensions
        self.zero_indexes = zero_indexes

    @property
    def hashable(self):
        return self.as_tuple

    @property
    def python_type(self):
        return list

    def compare_values(self, x, y):
        return x == y

    def _set_parent(self, column, outer=False, **kw):
        """Support SchemaEventTarget"""

        if not outer and isinstance(self.item_type, SchemaEventTarget):
            self.item_type._set_parent(column, **kw)

    def _set_parent_with_dispatch(self, parent):
        """Support SchemaEventTarget"""

        super(ARRAY, self)._set_parent_with_dispatch(parent, outer=True)

        if isinstance(self.item_type, SchemaEventTarget):
            self.item_type._set_parent_with_dispatch(parent)


class TupleType(TypeEngine):
    """represent the composite type of a Tuple."""

    _is_tuple_type = True

    def __init__(self, *types):
        self._fully_typed = NULLTYPE not in types
        self.types = types

    def _resolve_values_to_types(self, value):
        if self._fully_typed:
            return self
        else:
            return TupleType(
                *[
                    _resolve_value_to_type(elem) if typ is NULLTYPE else typ
                    for typ, elem in zip(self.types, value)
                ]
            )

    def result_processor(self, dialect, coltype):
        raise NotImplementedError(
            "The tuple type does not support being fetched "
            "as a column in a result row."
        )


class REAL(Float):

    """The SQL REAL type."""

    __visit_name__ = "REAL"


class FLOAT(Float):

    """The SQL FLOAT type."""

    __visit_name__ = "FLOAT"


class NUMERIC(Numeric):

    """The SQL NUMERIC type."""

    __visit_name__ = "NUMERIC"


class DECIMAL(Numeric):

    """The SQL DECIMAL type."""

    __visit_name__ = "DECIMAL"


class INTEGER(Integer):

    """The SQL INT or INTEGER type."""

    __visit_name__ = "INTEGER"


INT = INTEGER


class SMALLINT(SmallInteger):

    """The SQL SMALLINT type."""

    __visit_name__ = "SMALLINT"


class BIGINT(BigInteger):

    """The SQL BIGINT type."""

    __visit_name__ = "BIGINT"


class TIMESTAMP(DateTime):

    """The SQL TIMESTAMP type.

    :class:`_types.TIMESTAMP` datatypes have support for timezone
    storage on some backends, such as PostgreSQL and Oracle.  Use the
    :paramref:`~types.TIMESTAMP.timezone` argument in order to enable
    "TIMESTAMP WITH TIMEZONE" for these backends.

    """

    __visit_name__ = "TIMESTAMP"

    def __init__(self, timezone=False):
        """Construct a new :class:`_types.TIMESTAMP`.

        :param timezone: boolean.  Indicates that the TIMESTAMP type should
         enable timezone support, if available on the target database.
         On a per-dialect basis is similar to "TIMESTAMP WITH TIMEZONE".
         If the target database does not support timezones, this flag is
         ignored.


        """
        super(TIMESTAMP, self).__init__(timezone=timezone)

    def get_dbapi_type(self, dbapi):
        return dbapi.TIMESTAMP


class DATETIME(DateTime):

    """The SQL DATETIME type."""

    __visit_name__ = "DATETIME"


class DATE(Date):

    """The SQL DATE type."""

    __visit_name__ = "DATE"


class TIME(Time):

    """The SQL TIME type."""

    __visit_name__ = "TIME"


class TEXT(Text):

    """The SQL TEXT type."""

    __visit_name__ = "TEXT"


class CLOB(Text):

    """The CLOB type.

    This type is found in Oracle and Informix.
    """

    __visit_name__ = "CLOB"


class VARCHAR(String):

    """The SQL VARCHAR type."""

    __visit_name__ = "VARCHAR"


class NVARCHAR(Unicode):

    """The SQL NVARCHAR type."""

    __visit_name__ = "NVARCHAR"


class CHAR(String):

    """The SQL CHAR type."""

    __visit_name__ = "CHAR"


class NCHAR(Unicode):

    """The SQL NCHAR type."""

    __visit_name__ = "NCHAR"


class BLOB(LargeBinary):

    """The SQL BLOB type."""

    __visit_name__ = "BLOB"


class BINARY(_Binary):

    """The SQL BINARY type."""

    __visit_name__ = "BINARY"


class VARBINARY(_Binary):

    """The SQL VARBINARY type."""

    __visit_name__ = "VARBINARY"


class BOOLEAN(Boolean):

    """The SQL BOOLEAN type."""

    __visit_name__ = "BOOLEAN"


class NullType(TypeEngine):

    """An unknown type.

    :class:`.NullType` is used as a default type for those cases where
    a type cannot be determined, including:

    * During table reflection, when the type of a column is not recognized
      by the :class:`.Dialect`
    * When constructing SQL expressions using plain Python objects of
      unknown types (e.g. ``somecolumn == my_special_object``)
    * When a new :class:`_schema.Column` is created,
      and the given type is passed
      as ``None`` or is not passed at all.

    The :class:`.NullType` can be used within SQL expression invocation
    without issue, it just has no behavior either at the expression
    construction level or at the bind-parameter/result processing level.
    :class:`.NullType` will result in a :exc:`.CompileError` if the compiler
    is asked to render the type itself, such as if it is used in a
    :func:`.cast` operation or within a schema creation operation such as that
    invoked by :meth:`_schema.MetaData.create_all` or the
    :class:`.CreateTable`
    construct.

    """

    __visit_name__ = "null"

    _isnull = True

    def literal_processor(self, dialect):
        def process(value):
            raise exc.CompileError(
                "Don't know how to render literal SQL value: %r" % value
            )

        return process

    class Comparator(TypeEngine.Comparator):
        def _adapt_expression(self, op, other_comparator):
            if isinstance(
                other_comparator, NullType.Comparator
            ) or not operators.is_commutative(op):
                return op, self.expr.type
            else:
                return other_comparator._adapt_expression(op, self)

    comparator_factory = Comparator


class TableValueType(HasCacheKey, TypeEngine):
    """Refers to a table value type."""

    _is_table_value = True

    _traverse_internals = [
        ("_elements", InternalTraversal.dp_clauseelement_list),
    ]

    def __init__(self, *elements):
        self._elements = [
            coercions.expect(roles.StrAsPlainColumnRole, elem)
            for elem in elements
        ]


class MatchType(Boolean):
    """Refers to the return type of the MATCH operator.

    As the :meth:`.ColumnOperators.match` is probably the most open-ended
    operator in generic SQLAlchemy Core, we can't assume the return type
    at SQL evaluation time, as MySQL returns a floating point, not a boolean,
    and other backends might do something different.    So this type
    acts as a placeholder, currently subclassing :class:`.Boolean`.
    The type allows dialects to inject result-processing functionality
    if needed, and on MySQL will return floating-point values.

    .. versionadded:: 1.0.0

    """


NULLTYPE = NullType()
BOOLEANTYPE = Boolean()
STRINGTYPE = String()
INTEGERTYPE = Integer()
MATCHTYPE = MatchType()
TABLEVALUE = TableValueType()

_type_map = {
    int: Integer(),
    float: Float(),
    bool: BOOLEANTYPE,
    decimal.Decimal: Numeric(),
    dt.date: Date(),
    dt.datetime: DateTime(),
    dt.time: Time(),
    dt.timedelta: Interval(),
    util.NoneType: NULLTYPE,
}

if util.py3k:
    _type_map[bytes] = LargeBinary()  # noqa
    _type_map[str] = Unicode()
else:
    _type_map[unicode] = Unicode()  # noqa
    _type_map[str] = String()


_type_map_get = _type_map.get


def _resolve_value_to_type(value):
    _result_type = _type_map_get(type(value), False)
    if _result_type is False:
        # use inspect() to detect SQLAlchemy built-in
        # objects.
        insp = inspection.inspect(value, False)
        if (
            insp is not None
            and
            # foil mock.Mock() and other impostors by ensuring
            # the inspection target itself self-inspects
            insp.__class__ in inspection._registrars
        ):
            raise exc.ArgumentError(
                "Object %r is not legal as a SQL literal value" % value
            )
        return NULLTYPE
    else:
        return _result_type


# back-assign to type_api
type_api.BOOLEANTYPE = BOOLEANTYPE
type_api.STRINGTYPE = STRINGTYPE
type_api.INTEGERTYPE = INTEGERTYPE
type_api.NULLTYPE = NULLTYPE
type_api.MATCHTYPE = MATCHTYPE
type_api.INDEXABLE = Indexable
type_api.TABLEVALUE = TABLEVALUE
type_api._resolve_value_to_type = _resolve_value_to_type
TypeEngine.Comparator.BOOLEANTYPE = BOOLEANTYPE




          

      

      

    

  

    
      
          
            
  Source code for sqlalchemy_utils.types.uuid

from __future__ import absolute_import

import uuid

from sqlalchemy import types, util
from sqlalchemy.dialects import mssql, postgresql

from .scalar_coercible import ScalarCoercible


[docs]class UUIDType(ScalarCoercible, types.TypeDecorator):
    """
    Stores a UUID in the database natively when it can and falls back to
    a BINARY(16) or a CHAR(32) when it can't.

    ::

        from sqlalchemy_utils import UUIDType
        import uuid

        class User(Base):
            __tablename__ = 'user'

            # Pass `binary=False` to fallback to CHAR instead of BINARY
            id = sa.Column(UUIDType(binary=False), primary_key=True)
    """
    impl = types.BINARY(16)

    python_type = uuid.UUID

    def __init__(self, binary=True, native=True):
        """
        :param binary: Whether to use a BINARY(16) or CHAR(32) fallback.
        """
        self.binary = binary
        self.native = native

    def __repr__(self):
        return util.generic_repr(self)

[docs]    def load_dialect_impl(self, dialect):
        if self.native and dialect.name in ('postgresql', 'cockroachdb'):
            # Use the native UUID type.
            return dialect.type_descriptor(postgresql.UUID())

        if dialect.name == 'mssql' and self.native:
            # Use the native UNIQUEIDENTIFIER type.
            return dialect.type_descriptor(mssql.UNIQUEIDENTIFIER())

        else:
            # Fallback to either a BINARY or a CHAR.
            kind = self.impl if self.binary else types.CHAR(32)
            return dialect.type_descriptor(kind)


    @staticmethod
    def _coerce(value):
        if value and not isinstance(value, uuid.UUID):
            try:
                value = uuid.UUID(value)

            except (TypeError, ValueError):
                value = uuid.UUID(bytes=value)

        return value

[docs]    def process_literal_param(self, value, dialect):
        return "'{}'".format(value) if value else value


[docs]    def process_bind_param(self, value, dialect):
        if value is None:
            return value

        if not isinstance(value, uuid.UUID):
            value = self._coerce(value)

        if self.native and dialect.name in (
            'postgresql',
            'mssql',
            'cockroachdb'
        ):
            return str(value)

        return value.bytes if self.binary else value.hex


[docs]    def process_result_value(self, value, dialect):
        if value is None:
            return value

        if self.native and dialect.name in (
            'postgresql',
            'mssql',
            'cockroachdb'
        ):
            if isinstance(value, uuid.UUID):
                # Some drivers convert PostgreSQL's uuid values to
                # Python's uuid.UUID objects by themselves
                return value
            return uuid.UUID(value)

        return uuid.UUID(bytes=value) if self.binary else uuid.UUID(value)






          

      

      

    

  

    
      
          
            
  Source code for werkzeug.datastructures

import base64
import codecs
import mimetypes
import re
import warnings
from collections.abc import Collection
from collections.abc import MutableSet
from copy import deepcopy
from io import BytesIO
from itertools import repeat
from os import fspath

from . import exceptions
from ._internal import _make_encode_wrapper
from ._internal import _missing
from .filesystem import get_filesystem_encoding


def is_immutable(self):
    raise TypeError(f"{type(self).__name__!r} objects are immutable")


def iter_multi_items(mapping):
    """Iterates over the items of a mapping yielding keys and values
    without dropping any from more complex structures.
    """
    if isinstance(mapping, MultiDict):
        yield from mapping.items(multi=True)
    elif isinstance(mapping, dict):
        for key, value in mapping.items():
            if isinstance(value, (tuple, list)):
                for v in value:
                    yield key, v
            else:
                yield key, value
    else:
        yield from mapping


class ImmutableListMixin:
    """Makes a :class:`list` immutable.

    .. versionadded:: 0.5

    :private:
    """

    _hash_cache = None

    def __hash__(self):
        if self._hash_cache is not None:
            return self._hash_cache
        rv = self._hash_cache = hash(tuple(self))
        return rv

    def __reduce_ex__(self, protocol):
        return type(self), (list(self),)

    def __delitem__(self, key):
        is_immutable(self)

    def __iadd__(self, other):
        is_immutable(self)

    def __imul__(self, other):
        is_immutable(self)

    def __setitem__(self, key, value):
        is_immutable(self)

    def append(self, item):
        is_immutable(self)

    def remove(self, item):
        is_immutable(self)

    def extend(self, iterable):
        is_immutable(self)

    def insert(self, pos, value):
        is_immutable(self)

    def pop(self, index=-1):
        is_immutable(self)

    def reverse(self):
        is_immutable(self)

    def sort(self, key=None, reverse=False):
        is_immutable(self)


class ImmutableList(ImmutableListMixin, list):
    """An immutable :class:`list`.

    .. versionadded:: 0.5

    :private:
    """

    def __repr__(self):
        return f"{type(self).__name__}({list.__repr__(self)})"


class ImmutableDictMixin:
    """Makes a :class:`dict` immutable.

    .. versionadded:: 0.5

    :private:
    """

    _hash_cache = None

    @classmethod
    def fromkeys(cls, keys, value=None):
        instance = super().__new__(cls)
        instance.__init__(zip(keys, repeat(value)))
        return instance

    def __reduce_ex__(self, protocol):
        return type(self), (dict(self),)

    def _iter_hashitems(self):
        return self.items()

    def __hash__(self):
        if self._hash_cache is not None:
            return self._hash_cache
        rv = self._hash_cache = hash(frozenset(self._iter_hashitems()))
        return rv

    def setdefault(self, key, default=None):
        is_immutable(self)

    def update(self, *args, **kwargs):
        is_immutable(self)

    def pop(self, key, default=None):
        is_immutable(self)

    def popitem(self):
        is_immutable(self)

    def __setitem__(self, key, value):
        is_immutable(self)

    def __delitem__(self, key):
        is_immutable(self)

    def clear(self):
        is_immutable(self)


class ImmutableMultiDictMixin(ImmutableDictMixin):
    """Makes a :class:`MultiDict` immutable.

    .. versionadded:: 0.5

    :private:
    """

    def __reduce_ex__(self, protocol):
        return type(self), (list(self.items(multi=True)),)

    def _iter_hashitems(self):
        return self.items(multi=True)

    def add(self, key, value):
        is_immutable(self)

    def popitemlist(self):
        is_immutable(self)

    def poplist(self, key):
        is_immutable(self)

    def setlist(self, key, new_list):
        is_immutable(self)

    def setlistdefault(self, key, default_list=None):
        is_immutable(self)


def _calls_update(name):
    def oncall(self, *args, **kw):
        rv = getattr(super(UpdateDictMixin, self), name)(*args, **kw)

        if self.on_update is not None:
            self.on_update(self)

        return rv

    oncall.__name__ = name
    return oncall


class UpdateDictMixin(dict):
    """Makes dicts call `self.on_update` on modifications.

    .. versionadded:: 0.5

    :private:
    """

    on_update = None

    def setdefault(self, key, default=None):
        modified = key not in self
        rv = super().setdefault(key, default)
        if modified and self.on_update is not None:
            self.on_update(self)
        return rv

    def pop(self, key, default=_missing):
        modified = key in self
        if default is _missing:
            rv = super().pop(key)
        else:
            rv = super().pop(key, default)
        if modified and self.on_update is not None:
            self.on_update(self)
        return rv

    __setitem__ = _calls_update("__setitem__")
    __delitem__ = _calls_update("__delitem__")
    clear = _calls_update("clear")
    popitem = _calls_update("popitem")
    update = _calls_update("update")


class TypeConversionDict(dict):
    """Works like a regular dict but the :meth:`get` method can perform
    type conversions.  :class:`MultiDict` and :class:`CombinedMultiDict`
    are subclasses of this class and provide the same feature.

    .. versionadded:: 0.5
    """

    def get(self, key, default=None, type=None):
        """Return the default value if the requested data doesn't exist.
        If `type` is provided and is a callable it should convert the value,
        return it or raise a :exc:`ValueError` if that is not possible.  In
        this case the function will return the default as if the value was not
        found:

        >>> d = TypeConversionDict(foo='42', bar='blub')
        >>> d.get('foo', type=int)
        42
        >>> d.get('bar', -1, type=int)
        -1

        :param key: The key to be looked up.
        :param default: The default value to be returned if the key can't
                        be looked up.  If not further specified `None` is
                        returned.
        :param type: A callable that is used to cast the value in the
                     :class:`MultiDict`.  If a :exc:`ValueError` is raised
                     by this callable the default value is returned.
        """
        try:
            rv = self[key]
        except KeyError:
            return default
        if type is not None:
            try:
                rv = type(rv)
            except ValueError:
                rv = default
        return rv


class ImmutableTypeConversionDict(ImmutableDictMixin, TypeConversionDict):
    """Works like a :class:`TypeConversionDict` but does not support
    modifications.

    .. versionadded:: 0.5
    """

    def copy(self):
        """Return a shallow mutable copy of this object.  Keep in mind that
        the standard library's :func:`copy` function is a no-op for this class
        like for any other python immutable type (eg: :class:`tuple`).
        """
        return TypeConversionDict(self)

    def __copy__(self):
        return self


class MultiDict(TypeConversionDict):
    """A :class:`MultiDict` is a dictionary subclass customized to deal with
    multiple values for the same key which is for example used by the parsing
    functions in the wrappers.  This is necessary because some HTML form
    elements pass multiple values for the same key.

    :class:`MultiDict` implements all standard dictionary methods.
    Internally, it saves all values for a key as a list, but the standard dict
    access methods will only return the first value for a key. If you want to
    gain access to the other values, too, you have to use the `list` methods as
    explained below.

    Basic Usage:

    >>> d = MultiDict([('a', 'b'), ('a', 'c')])
    >>> d
    MultiDict([('a', 'b'), ('a', 'c')])
    >>> d['a']
    'b'
    >>> d.getlist('a')
    ['b', 'c']
    >>> 'a' in d
    True

    It behaves like a normal dict thus all dict functions will only return the
    first value when multiple values for one key are found.

    From Werkzeug 0.3 onwards, the `KeyError` raised by this class is also a
    subclass of the :exc:`~exceptions.BadRequest` HTTP exception and will
    render a page for a ``400 BAD REQUEST`` if caught in a catch-all for HTTP
    exceptions.

    A :class:`MultiDict` can be constructed from an iterable of
    ``(key, value)`` tuples, a dict, a :class:`MultiDict` or from Werkzeug 0.2
    onwards some keyword parameters.

    :param mapping: the initial value for the :class:`MultiDict`.  Either a
                    regular dict, an iterable of ``(key, value)`` tuples
                    or `None`.
    """

    def __init__(self, mapping=None):
        if isinstance(mapping, MultiDict):
            dict.__init__(self, ((k, l[:]) for k, l in mapping.lists()))
        elif isinstance(mapping, dict):
            tmp = {}
            for key, value in mapping.items():
                if isinstance(value, (tuple, list)):
                    if len(value) == 0:
                        continue
                    value = list(value)
                else:
                    value = [value]
                tmp[key] = value
            dict.__init__(self, tmp)
        else:
            tmp = {}
            for key, value in mapping or ():
                tmp.setdefault(key, []).append(value)
            dict.__init__(self, tmp)

    def __getstate__(self):
        return dict(self.lists())

    def __setstate__(self, value):
        dict.clear(self)
        dict.update(self, value)

    def __iter__(self):
        # Work around https://bugs.python.org/issue43246.
        # (`return super().__iter__()` also works here, which makes this look
        # even more like it should be a no-op, yet it isn't.)
        return dict.__iter__(self)

    def __getitem__(self, key):
        """Return the first data value for this key;
        raises KeyError if not found.

        :param key: The key to be looked up.
        :raise KeyError: if the key does not exist.
        """

        if key in self:
            lst = dict.__getitem__(self, key)
            if len(lst) > 0:
                return lst[0]
        raise exceptions.BadRequestKeyError(key)

    def __setitem__(self, key, value):
        """Like :meth:`add` but removes an existing key first.

        :param key: the key for the value.
        :param value: the value to set.
        """
        dict.__setitem__(self, key, [value])

    def add(self, key, value):
        """Adds a new value for the key.

        .. versionadded:: 0.6

        :param key: the key for the value.
        :param value: the value to add.
        """
        dict.setdefault(self, key, []).append(value)

    def getlist(self, key, type=None):
        """Return the list of items for a given key. If that key is not in the
        `MultiDict`, the return value will be an empty list.  Just like `get`,
        `getlist` accepts a `type` parameter.  All items will be converted
        with the callable defined there.

        :param key: The key to be looked up.
        :param type: A callable that is used to cast the value in the
                     :class:`MultiDict`.  If a :exc:`ValueError` is raised
                     by this callable the value will be removed from the list.
        :return: a :class:`list` of all the values for the key.
        """
        try:
            rv = dict.__getitem__(self, key)
        except KeyError:
            return []
        if type is None:
            return list(rv)
        result = []
        for item in rv:
            try:
                result.append(type(item))
            except ValueError:
                pass
        return result

    def setlist(self, key, new_list):
        """Remove the old values for a key and add new ones.  Note that the list
        you pass the values in will be shallow-copied before it is inserted in
        the dictionary.

        >>> d = MultiDict()
        >>> d.setlist('foo', ['1', '2'])
        >>> d['foo']
        '1'
        >>> d.getlist('foo')
        ['1', '2']

        :param key: The key for which the values are set.
        :param new_list: An iterable with the new values for the key.  Old values
                         are removed first.
        """
        dict.__setitem__(self, key, list(new_list))

    def setdefault(self, key, default=None):
        """Returns the value for the key if it is in the dict, otherwise it
        returns `default` and sets that value for `key`.

        :param key: The key to be looked up.
        :param default: The default value to be returned if the key is not
                        in the dict.  If not further specified it's `None`.
        """
        if key not in self:
            self[key] = default
        else:
            default = self[key]
        return default

    def setlistdefault(self, key, default_list=None):
        """Like `setdefault` but sets multiple values.  The list returned
        is not a copy, but the list that is actually used internally.  This
        means that you can put new values into the dict by appending items
        to the list:

        >>> d = MultiDict({"foo": 1})
        >>> d.setlistdefault("foo").extend([2, 3])
        >>> d.getlist("foo")
        [1, 2, 3]

        :param key: The key to be looked up.
        :param default_list: An iterable of default values.  It is either copied
                             (in case it was a list) or converted into a list
                             before returned.
        :return: a :class:`list`
        """
        if key not in self:
            default_list = list(default_list or ())
            dict.__setitem__(self, key, default_list)
        else:
            default_list = dict.__getitem__(self, key)
        return default_list

    def items(self, multi=False):
        """Return an iterator of ``(key, value)`` pairs.

        :param multi: If set to `True` the iterator returned will have a pair
                      for each value of each key.  Otherwise it will only
                      contain pairs for the first value of each key.
        """
        for key, values in dict.items(self):
            if multi:
                for value in values:
                    yield key, value
            else:
                yield key, values[0]

    def lists(self):
        """Return a iterator of ``(key, values)`` pairs, where values is the list
        of all values associated with the key."""
        for key, values in dict.items(self):
            yield key, list(values)

    def values(self):
        """Returns an iterator of the first value on every key's value list."""
        for values in dict.values(self):
            yield values[0]

    def listvalues(self):
        """Return an iterator of all values associated with a key.  Zipping
        :meth:`keys` and this is the same as calling :meth:`lists`:

        >>> d = MultiDict({"foo": [1, 2, 3]})
        >>> zip(d.keys(), d.listvalues()) == d.lists()
        True
        """
        return dict.values(self)

    def copy(self):
        """Return a shallow copy of this object."""
        return self.__class__(self)

    def deepcopy(self, memo=None):
        """Return a deep copy of this object."""
        return self.__class__(deepcopy(self.to_dict(flat=False), memo))

    def to_dict(self, flat=True):
        """Return the contents as regular dict.  If `flat` is `True` the
        returned dict will only have the first item present, if `flat` is
        `False` all values will be returned as lists.

        :param flat: If set to `False` the dict returned will have lists
                     with all the values in it.  Otherwise it will only
                     contain the first value for each key.
        :return: a :class:`dict`
        """
        if flat:
            return dict(self.items())
        return dict(self.lists())

    def update(self, mapping):
        """update() extends rather than replaces existing key lists:

        >>> a = MultiDict({'x': 1})
        >>> b = MultiDict({'x': 2, 'y': 3})
        >>> a.update(b)
        >>> a
        MultiDict([('y', 3), ('x', 1), ('x', 2)])

        If the value list for a key in ``other_dict`` is empty, no new values
        will be added to the dict and the key will not be created:

        >>> x = {'empty_list': []}
        >>> y = MultiDict()
        >>> y.update(x)
        >>> y
        MultiDict([])
        """
        for key, value in iter_multi_items(mapping):
            MultiDict.add(self, key, value)

    def pop(self, key, default=_missing):
        """Pop the first item for a list on the dict.  Afterwards the
        key is removed from the dict, so additional values are discarded:

        >>> d = MultiDict({"foo": [1, 2, 3]})
        >>> d.pop("foo")
        1
        >>> "foo" in d
        False

        :param key: the key to pop.
        :param default: if provided the value to return if the key was
                        not in the dictionary.
        """
        try:
            lst = dict.pop(self, key)

            if len(lst) == 0:
                raise exceptions.BadRequestKeyError(key)

            return lst[0]
        except KeyError:
            if default is not _missing:
                return default
            raise exceptions.BadRequestKeyError(key)

    def popitem(self):
        """Pop an item from the dict."""
        try:
            item = dict.popitem(self)

            if len(item[1]) == 0:
                raise exceptions.BadRequestKeyError(item)

            return (item[0], item[1][0])
        except KeyError as e:
            raise exceptions.BadRequestKeyError(e.args[0])

    def poplist(self, key):
        """Pop the list for a key from the dict.  If the key is not in the dict
        an empty list is returned.

        .. versionchanged:: 0.5
           If the key does no longer exist a list is returned instead of
           raising an error.
        """
        return dict.pop(self, key, [])

    def popitemlist(self):
        """Pop a ``(key, list)`` tuple from the dict."""
        try:
            return dict.popitem(self)
        except KeyError as e:
            raise exceptions.BadRequestKeyError(e.args[0])

    def __copy__(self):
        return self.copy()

    def __deepcopy__(self, memo):
        return self.deepcopy(memo=memo)

    def __repr__(self):
        return f"{type(self).__name__}({list(self.items(multi=True))!r})"


class _omd_bucket:
    """Wraps values in the :class:`OrderedMultiDict`.  This makes it
    possible to keep an order over multiple different keys.  It requires
    a lot of extra memory and slows down access a lot, but makes it
    possible to access elements in O(1) and iterate in O(n).
    """

    __slots__ = ("prev", "key", "value", "next")

    def __init__(self, omd, key, value):
        self.prev = omd._last_bucket
        self.key = key
        self.value = value
        self.next = None

        if omd._first_bucket is None:
            omd._first_bucket = self
        if omd._last_bucket is not None:
            omd._last_bucket.next = self
        omd._last_bucket = self

    def unlink(self, omd):
        if self.prev:
            self.prev.next = self.next
        if self.next:
            self.next.prev = self.prev
        if omd._first_bucket is self:
            omd._first_bucket = self.next
        if omd._last_bucket is self:
            omd._last_bucket = self.prev


class OrderedMultiDict(MultiDict):
    """Works like a regular :class:`MultiDict` but preserves the
    order of the fields.  To convert the ordered multi dict into a
    list you can use the :meth:`items` method and pass it ``multi=True``.

    In general an :class:`OrderedMultiDict` is an order of magnitude
    slower than a :class:`MultiDict`.

    .. admonition:: note

       Due to a limitation in Python you cannot convert an ordered
       multi dict into a regular dict by using ``dict(multidict)``.
       Instead you have to use the :meth:`to_dict` method, otherwise
       the internal bucket objects are exposed.
    """

    def __init__(self, mapping=None):
        dict.__init__(self)
        self._first_bucket = self._last_bucket = None
        if mapping is not None:
            OrderedMultiDict.update(self, mapping)

    def __eq__(self, other):
        if not isinstance(other, MultiDict):
            return NotImplemented
        if isinstance(other, OrderedMultiDict):
            iter1 = iter(self.items(multi=True))
            iter2 = iter(other.items(multi=True))
            try:
                for k1, v1 in iter1:
                    k2, v2 = next(iter2)
                    if k1 != k2 or v1 != v2:
                        return False
            except StopIteration:
                return False
            try:
                next(iter2)
            except StopIteration:
                return True
            return False
        if len(self) != len(other):
            return False
        for key, values in self.lists():
            if other.getlist(key) != values:
                return False
        return True

    __hash__ = None

    def __reduce_ex__(self, protocol):
        return type(self), (list(self.items(multi=True)),)

    def __getstate__(self):
        return list(self.items(multi=True))

    def __setstate__(self, values):
        dict.clear(self)
        for key, value in values:
            self.add(key, value)

    def __getitem__(self, key):
        if key in self:
            return dict.__getitem__(self, key)[0].value
        raise exceptions.BadRequestKeyError(key)

    def __setitem__(self, key, value):
        self.poplist(key)
        self.add(key, value)

    def __delitem__(self, key):
        self.pop(key)

    def keys(self):
        return (key for key, value in self.items())

    def __iter__(self):
        return iter(self.keys())

    def values(self):
        return (value for key, value in self.items())

    def items(self, multi=False):
        ptr = self._first_bucket
        if multi:
            while ptr is not None:
                yield ptr.key, ptr.value
                ptr = ptr.next
        else:
            returned_keys = set()
            while ptr is not None:
                if ptr.key not in returned_keys:
                    returned_keys.add(ptr.key)
                    yield ptr.key, ptr.value
                ptr = ptr.next

    def lists(self):
        returned_keys = set()
        ptr = self._first_bucket
        while ptr is not None:
            if ptr.key not in returned_keys:
                yield ptr.key, self.getlist(ptr.key)
                returned_keys.add(ptr.key)
            ptr = ptr.next

    def listvalues(self):
        for _key, values in self.lists():
            yield values

    def add(self, key, value):
        dict.setdefault(self, key, []).append(_omd_bucket(self, key, value))

    def getlist(self, key, type=None):
        try:
            rv = dict.__getitem__(self, key)
        except KeyError:
            return []
        if type is None:
            return [x.value for x in rv]
        result = []
        for item in rv:
            try:
                result.append(type(item.value))
            except ValueError:
                pass
        return result

    def setlist(self, key, new_list):
        self.poplist(key)
        for value in new_list:
            self.add(key, value)

    def setlistdefault(self, key, default_list=None):
        raise TypeError("setlistdefault is unsupported for ordered multi dicts")

    def update(self, mapping):
        for key, value in iter_multi_items(mapping):
            OrderedMultiDict.add(self, key, value)

    def poplist(self, key):
        buckets = dict.pop(self, key, ())
        for bucket in buckets:
            bucket.unlink(self)
        return [x.value for x in buckets]

    def pop(self, key, default=_missing):
        try:
            buckets = dict.pop(self, key)
        except KeyError:
            if default is not _missing:
                return default
            raise exceptions.BadRequestKeyError(key)
        for bucket in buckets:
            bucket.unlink(self)
        return buckets[0].value

    def popitem(self):
        try:
            key, buckets = dict.popitem(self)
        except KeyError as e:
            raise exceptions.BadRequestKeyError(e.args[0])
        for bucket in buckets:
            bucket.unlink(self)
        return key, buckets[0].value

    def popitemlist(self):
        try:
            key, buckets = dict.popitem(self)
        except KeyError as e:
            raise exceptions.BadRequestKeyError(e.args[0])
        for bucket in buckets:
            bucket.unlink(self)
        return key, [x.value for x in buckets]


def _options_header_vkw(value, kw):
    return http.dump_options_header(
        value, {k.replace("_", "-"): v for k, v in kw.items()}
    )


def _unicodify_header_value(value):
    if isinstance(value, bytes):
        value = value.decode("latin-1")
    if not isinstance(value, str):
        value = str(value)
    return value


class Headers:
    """An object that stores some headers. It has a dict-like interface,
    but is ordered, can store the same key multiple times, and iterating
    yields ``(key, value)`` pairs instead of only keys.

    This data structure is useful if you want a nicer way to handle WSGI
    headers which are stored as tuples in a list.

    From Werkzeug 0.3 onwards, the :exc:`KeyError` raised by this class is
    also a subclass of the :class:`~exceptions.BadRequest` HTTP exception
    and will render a page for a ``400 BAD REQUEST`` if caught in a
    catch-all for HTTP exceptions.

    Headers is mostly compatible with the Python :class:`wsgiref.headers.Headers`
    class, with the exception of `__getitem__`.  :mod:`wsgiref` will return
    `None` for ``headers['missing']``, whereas :class:`Headers` will raise
    a :class:`KeyError`.

    To create a new :class:`Headers` object pass it a list or dict of headers
    which are used as default values.  This does not reuse the list passed
    to the constructor for internal usage.

    :param defaults: The list of default values for the :class:`Headers`.

    .. versionchanged:: 0.9
       This data structure now stores unicode values similar to how the
       multi dicts do it.  The main difference is that bytes can be set as
       well which will automatically be latin1 decoded.

    .. versionchanged:: 0.9
       The :meth:`linked` function was removed without replacement as it
       was an API that does not support the changes to the encoding model.
    """

    def __init__(self, defaults=None):
        self._list = []
        if defaults is not None:
            if isinstance(defaults, (list, Headers)):
                self._list.extend(defaults)
            else:
                self.extend(defaults)

    def __getitem__(self, key, _get_mode=False):
        if not _get_mode:
            if isinstance(key, int):
                return self._list[key]
            elif isinstance(key, slice):
                return self.__class__(self._list[key])
        if not isinstance(key, str):
            raise exceptions.BadRequestKeyError(key)
        ikey = key.lower()
        for k, v in self._list:
            if k.lower() == ikey:
                return v
        # micro optimization: if we are in get mode we will catch that
        # exception one stack level down so we can raise a standard
        # key error instead of our special one.
        if _get_mode:
            raise KeyError()
        raise exceptions.BadRequestKeyError(key)

    def __eq__(self, other):
        def lowered(item):
            return (item[0].lower(),) + item[1:]

        return other.__class__ is self.__class__ and set(
            map(lowered, other._list)
        ) == set(map(lowered, self._list))

    __hash__ = None

    def get(self, key, default=None, type=None, as_bytes=False):
        """Return the default value if the requested data doesn't exist.
        If `type` is provided and is a callable it should convert the value,
        return it or raise a :exc:`ValueError` if that is not possible.  In
        this case the function will return the default as if the value was not
        found:

        >>> d = Headers([('Content-Length', '42')])
        >>> d.get('Content-Length', type=int)
        42

        .. versionadded:: 0.9
           Added support for `as_bytes`.

        :param key: The key to be looked up.
        :param default: The default value to be returned if the key can't
                        be looked up.  If not further specified `None` is
                        returned.
        :param type: A callable that is used to cast the value in the
                     :class:`Headers`.  If a :exc:`ValueError` is raised
                     by this callable the default value is returned.
        :param as_bytes: return bytes instead of strings.
        """
        try:
            rv = self.__getitem__(key, _get_mode=True)
        except KeyError:
            return default
        if as_bytes:
            rv = rv.encode("latin1")
        if type is None:
            return rv
        try:
            return type(rv)
        except ValueError:
            return default

    def getlist(self, key, type=None, as_bytes=False):
        """Return the list of items for a given key. If that key is not in the
        :class:`Headers`, the return value will be an empty list.  Just like
        :meth:`get`, :meth:`getlist` accepts a `type` parameter.  All items will
        be converted with the callable defined there.

        .. versionadded:: 0.9
           Added support for `as_bytes`.

        :param key: The key to be looked up.
        :param type: A callable that is used to cast the value in the
                     :class:`Headers`.  If a :exc:`ValueError` is raised
                     by this callable the value will be removed from the list.
        :return: a :class:`list` of all the values for the key.
        :param as_bytes: return bytes instead of strings.
        """
        ikey = key.lower()
        result = []
        for k, v in self:
            if k.lower() == ikey:
                if as_bytes:
                    v = v.encode("latin1")
                if type is not None:
                    try:
                        v = type(v)
                    except ValueError:
                        continue
                result.append(v)
        return result

    def get_all(self, name):
        """Return a list of all the values for the named field.

        This method is compatible with the :mod:`wsgiref`
        :meth:`~wsgiref.headers.Headers.get_all` method.
        """
        return self.getlist(name)

    def items(self, lower=False):
        for key, value in self:
            if lower:
                key = key.lower()
            yield key, value

    def keys(self, lower=False):
        for key, _ in self.items(lower):
            yield key

    def values(self):
        for _, value in self.items():
            yield value

    def extend(self, *args, **kwargs):
        """Extend headers in this object with items from another object
        containing header items as well as keyword arguments.

        To replace existing keys instead of extending, use
        :meth:`update` instead.

        If provided, the first argument can be another :class:`Headers`
        object, a :class:`MultiDict`, :class:`dict`, or iterable of
        pairs.

        .. versionchanged:: 1.0
            Support :class:`MultiDict`. Allow passing ``kwargs``.
        """
        if len(args) > 1:
            raise TypeError(f"update expected at most 1 arguments, got {len(args)}")

        if args:
            for key, value in iter_multi_items(args[0]):
                self.add(key, value)

        for key, value in iter_multi_items(kwargs):
            self.add(key, value)

    def __delitem__(self, key, _index_operation=True):
        if _index_operation and isinstance(key, (int, slice)):
            del self._list[key]
            return
        key = key.lower()
        new = []
        for k, v in self._list:
            if k.lower() != key:
                new.append((k, v))
        self._list[:] = new

    def remove(self, key):
        """Remove a key.

        :param key: The key to be removed.
        """
        return self.__delitem__(key, _index_operation=False)

    def pop(self, key=None, default=_missing):
        """Removes and returns a key or index.

        :param key: The key to be popped.  If this is an integer the item at
                    that position is removed, if it's a string the value for
                    that key is.  If the key is omitted or `None` the last
                    item is removed.
        :return: an item.
        """
        if key is None:
            return self._list.pop()
        if isinstance(key, int):
            return self._list.pop(key)
        try:
            rv = self[key]
            self.remove(key)
        except KeyError:
            if default is not _missing:
                return default
            raise
        return rv

    def popitem(self):
        """Removes a key or index and returns a (key, value) item."""
        return self.pop()

    def __contains__(self, key):
        """Check if a key is present."""
        try:
            self.__getitem__(key, _get_mode=True)
        except KeyError:
            return False
        return True

    def has_key(self, key):
        """
        .. deprecated:: 2.0
            Will be removed in Werkzeug 2.1. Use ``key in data``
            instead.
        """
        warnings.warn(
            "'has_key' is deprecated and will be removed in Werkzeug"
            " 2.1. Use 'key in data' instead.",
            DeprecationWarning,
            stacklevel=2,
        )
        return key in self

    def __iter__(self):
        """Yield ``(key, value)`` tuples."""
        return iter(self._list)

    def __len__(self):
        return len(self._list)

    def add(self, _key, _value, **kw):
        """Add a new header tuple to the list.

        Keyword arguments can specify additional parameters for the header
        value, with underscores converted to dashes::

        >>> d = Headers()
        >>> d.add('Content-Type', 'text/plain')
        >>> d.add('Content-Disposition', 'attachment', filename='foo.png')

        The keyword argument dumping uses :func:`dump_options_header`
        behind the scenes.

        .. versionadded:: 0.4.1
            keyword arguments were added for :mod:`wsgiref` compatibility.
        """
        if kw:
            _value = _options_header_vkw(_value, kw)
        _key = _unicodify_header_value(_key)
        _value = _unicodify_header_value(_value)
        self._validate_value(_value)
        self._list.append((_key, _value))

    def _validate_value(self, value):
        if not isinstance(value, str):
            raise TypeError("Value should be a string.")
        if "\n" in value or "\r" in value:
            raise ValueError(
                "Detected newline in header value.  This is "
                "a potential security problem"
            )

    def add_header(self, _key, _value, **_kw):
        """Add a new header tuple to the list.

        An alias for :meth:`add` for compatibility with the :mod:`wsgiref`
        :meth:`~wsgiref.headers.Headers.add_header` method.
        """
        self.add(_key, _value, **_kw)

    def clear(self):
        """Clears all headers."""
        del self._list[:]

    def set(self, _key, _value, **kw):
        """Remove all header tuples for `key` and add a new one.  The newly
        added key either appears at the end of the list if there was no
        entry or replaces the first one.

        Keyword arguments can specify additional parameters for the header
        value, with underscores converted to dashes.  See :meth:`add` for
        more information.

        .. versionchanged:: 0.6.1
           :meth:`set` now accepts the same arguments as :meth:`add`.

        :param key: The key to be inserted.
        :param value: The value to be inserted.
        """
        if kw:
            _value = _options_header_vkw(_value, kw)
        _key = _unicodify_header_value(_key)
        _value = _unicodify_header_value(_value)
        self._validate_value(_value)
        if not self._list:
            self._list.append((_key, _value))
            return
        listiter = iter(self._list)
        ikey = _key.lower()
        for idx, (old_key, _old_value) in enumerate(listiter):
            if old_key.lower() == ikey:
                # replace first occurrence
                self._list[idx] = (_key, _value)
                break
        else:
            self._list.append((_key, _value))
            return
        self._list[idx + 1 :] = [t for t in listiter if t[0].lower() != ikey]

    def setlist(self, key, values):
        """Remove any existing values for a header and add new ones.

        :param key: The header key to set.
        :param values: An iterable of values to set for the key.

        .. versionadded:: 1.0
        """
        if values:
            values_iter = iter(values)
            self.set(key, next(values_iter))

            for value in values_iter:
                self.add(key, value)
        else:
            self.remove(key)

    def setdefault(self, key, default):
        """Return the first value for the key if it is in the headers,
        otherwise set the header to the value given by ``default`` and
        return that.

        :param key: The header key to get.
        :param default: The value to set for the key if it is not in the
            headers.
        """
        if key in self:
            return self[key]

        self.set(key, default)
        return default

    def setlistdefault(self, key, default):
        """Return the list of values for the key if it is in the
        headers, otherwise set the header to the list of values given
        by ``default`` and return that.

        Unlike :meth:`MultiDict.setlistdefault`, modifying the returned
        list will not affect the headers.

        :param key: The header key to get.
        :param default: An iterable of values to set for the key if it
            is not in the headers.

        .. versionadded:: 1.0
        """
        if key not in self:
            self.setlist(key, default)

        return self.getlist(key)

    def __setitem__(self, key, value):
        """Like :meth:`set` but also supports index/slice based setting."""
        if isinstance(key, (slice, int)):
            if isinstance(key, int):
                value = [value]
            value = [
                (_unicodify_header_value(k), _unicodify_header_value(v))
                for (k, v) in value
            ]
            for (_, v) in value:
                self._validate_value(v)
            if isinstance(key, int):
                self._list[key] = value[0]
            else:
                self._list[key] = value
        else:
            self.set(key, value)

    def update(self, *args, **kwargs):
        """Replace headers in this object with items from another
        headers object and keyword arguments.

        To extend existing keys instead of replacing, use :meth:`extend`
        instead.

        If provided, the first argument can be another :class:`Headers`
        object, a :class:`MultiDict`, :class:`dict`, or iterable of
        pairs.

        .. versionadded:: 1.0
        """
        if len(args) > 1:
            raise TypeError(f"update expected at most 1 arguments, got {len(args)}")

        if args:
            mapping = args[0]

            if isinstance(mapping, (Headers, MultiDict)):
                for key in mapping.keys():
                    self.setlist(key, mapping.getlist(key))
            elif isinstance(mapping, dict):
                for key, value in mapping.items():
                    if isinstance(value, (list, tuple)):
                        self.setlist(key, value)
                    else:
                        self.set(key, value)
            else:
                for key, value in mapping:
                    self.set(key, value)

        for key, value in kwargs.items():
            if isinstance(value, (list, tuple)):
                self.setlist(key, value)
            else:
                self.set(key, value)

    def to_wsgi_list(self):
        """Convert the headers into a list suitable for WSGI.

        :return: list
        """
        return list(self)

    def copy(self):
        return self.__class__(self._list)

    def __copy__(self):
        return self.copy()

    def __str__(self):
        """Returns formatted headers suitable for HTTP transmission."""
        strs = []
        for key, value in self.to_wsgi_list():
            strs.append(f"{key}: {value}")
        strs.append("\r\n")
        return "\r\n".join(strs)

    def __repr__(self):
        return f"{type(self).__name__}({list(self)!r})"


class ImmutableHeadersMixin:
    """Makes a :class:`Headers` immutable.  We do not mark them as
    hashable though since the only usecase for this datastructure
    in Werkzeug is a view on a mutable structure.

    .. versionadded:: 0.5

    :private:
    """

    def __delitem__(self, key, **kwargs):
        is_immutable(self)

    def __setitem__(self, key, value):
        is_immutable(self)

    def set(self, _key, _value, **kw):
        is_immutable(self)

    def setlist(self, key, values):
        is_immutable(self)

    def add(self, _key, _value, **kw):
        is_immutable(self)

    def add_header(self, _key, _value, **_kw):
        is_immutable(self)

    def remove(self, key):
        is_immutable(self)

    def extend(self, *args, **kwargs):
        is_immutable(self)

    def update(self, *args, **kwargs):
        is_immutable(self)

    def insert(self, pos, value):
        is_immutable(self)

    def pop(self, key=None, default=_missing):
        is_immutable(self)

    def popitem(self):
        is_immutable(self)

    def setdefault(self, key, default):
        is_immutable(self)

    def setlistdefault(self, key, default):
        is_immutable(self)


class EnvironHeaders(ImmutableHeadersMixin, Headers):
    """Read only version of the headers from a WSGI environment.  This
    provides the same interface as `Headers` and is constructed from
    a WSGI environment.

    From Werkzeug 0.3 onwards, the `KeyError` raised by this class is also a
    subclass of the :exc:`~exceptions.BadRequest` HTTP exception and will
    render a page for a ``400 BAD REQUEST`` if caught in a catch-all for
    HTTP exceptions.
    """

    def __init__(self, environ):
        self.environ = environ

    def __eq__(self, other):
        return self.environ is other.environ

    __hash__ = None

    def __getitem__(self, key, _get_mode=False):
        # _get_mode is a no-op for this class as there is no index but
        # used because get() calls it.
        if not isinstance(key, str):
            raise KeyError(key)
        key = key.upper().replace("-", "_")
        if key in ("CONTENT_TYPE", "CONTENT_LENGTH"):
            return _unicodify_header_value(self.environ[key])
        return _unicodify_header_value(self.environ[f"HTTP_{key}"])

    def __len__(self):
        # the iter is necessary because otherwise list calls our
        # len which would call list again and so forth.
        return len(list(iter(self)))

    def __iter__(self):
        for key, value in self.environ.items():
            if key.startswith("HTTP_") and key not in (
                "HTTP_CONTENT_TYPE",
                "HTTP_CONTENT_LENGTH",
            ):
                yield (
                    key[5:].replace("_", "-").title(),
                    _unicodify_header_value(value),
                )
            elif key in ("CONTENT_TYPE", "CONTENT_LENGTH") and value:
                yield (key.replace("_", "-").title(), _unicodify_header_value(value))

    def copy(self):
        raise TypeError(f"cannot create {type(self).__name__!r} copies")


class CombinedMultiDict(ImmutableMultiDictMixin, MultiDict):
    """A read only :class:`MultiDict` that you can pass multiple :class:`MultiDict`
    instances as sequence and it will combine the return values of all wrapped
    dicts:

    >>> from werkzeug.datastructures import CombinedMultiDict, MultiDict
    >>> post = MultiDict([('foo', 'bar')])
    >>> get = MultiDict([('blub', 'blah')])
    >>> combined = CombinedMultiDict([get, post])
    >>> combined['foo']
    'bar'
    >>> combined['blub']
    'blah'

    This works for all read operations and will raise a `TypeError` for
    methods that usually change data which isn't possible.

    From Werkzeug 0.3 onwards, the `KeyError` raised by this class is also a
    subclass of the :exc:`~exceptions.BadRequest` HTTP exception and will
    render a page for a ``400 BAD REQUEST`` if caught in a catch-all for HTTP
    exceptions.
    """

    def __reduce_ex__(self, protocol):
        return type(self), (self.dicts,)

    def __init__(self, dicts=None):
        self.dicts = list(dicts) or []

    @classmethod
    def fromkeys(cls, keys, value=None):
        raise TypeError(f"cannot create {cls.__name__!r} instances by fromkeys")

    def __getitem__(self, key):
        for d in self.dicts:
            if key in d:
                return d[key]
        raise exceptions.BadRequestKeyError(key)

    def get(self, key, default=None, type=None):
        for d in self.dicts:
            if key in d:
                if type is not None:
                    try:
                        return type(d[key])
                    except ValueError:
                        continue
                return d[key]
        return default

    def getlist(self, key, type=None):
        rv = []
        for d in self.dicts:
            rv.extend(d.getlist(key, type))
        return rv

    def _keys_impl(self):
        """This function exists so __len__ can be implemented more efficiently,
        saving one list creation from an iterator.
        """
        rv = set()
        rv.update(*self.dicts)
        return rv

    def keys(self):
        return self._keys_impl()

    def __iter__(self):
        return iter(self.keys())

    def items(self, multi=False):
        found = set()
        for d in self.dicts:
            for key, value in d.items(multi):
                if multi:
                    yield key, value
                elif key not in found:
                    found.add(key)
                    yield key, value

    def values(self):
        for _key, value in self.items():
            yield value

    def lists(self):
        rv = {}
        for d in self.dicts:
            for key, values in d.lists():
                rv.setdefault(key, []).extend(values)
        return list(rv.items())

    def listvalues(self):
        return (x[1] for x in self.lists())

    def copy(self):
        """Return a shallow mutable copy of this object.

        This returns a :class:`MultiDict` representing the data at the
        time of copying. The copy will no longer reflect changes to the
        wrapped dicts.

        .. versionchanged:: 0.15
            Return a mutable :class:`MultiDict`.
        """
        return MultiDict(self)

    def to_dict(self, flat=True):
        """Return the contents as regular dict.  If `flat` is `True` the
        returned dict will only have the first item present, if `flat` is
        `False` all values will be returned as lists.

        :param flat: If set to `False` the dict returned will have lists
                     with all the values in it.  Otherwise it will only
                     contain the first item for each key.
        :return: a :class:`dict`
        """
        rv = {}
        for d in reversed(self.dicts):
            rv.update(d.to_dict(flat))
        return rv

    def __len__(self):
        return len(self._keys_impl())

    def __contains__(self, key):
        for d in self.dicts:
            if key in d:
                return True
        return False

    def has_key(self, key):
        """
        .. deprecated:: 2.0
            Will be removed in Werkzeug 2.1. Use ``key in data``
            instead.
        """
        warnings.warn(
            "'has_key' is deprecated and will be removed in Werkzeug"
            " 2.1. Use 'key in data' instead.",
            DeprecationWarning,
            stacklevel=2,
        )
        return key in self

    def __repr__(self):
        return f"{type(self).__name__}({self.dicts!r})"


class FileMultiDict(MultiDict):
    """A special :class:`MultiDict` that has convenience methods to add
    files to it.  This is used for :class:`EnvironBuilder` and generally
    useful for unittesting.

    .. versionadded:: 0.5
    """

    def add_file(self, name, file, filename=None, content_type=None):
        """Adds a new file to the dict.  `file` can be a file name or
        a :class:`file`-like or a :class:`FileStorage` object.

        :param name: the name of the field.
        :param file: a filename or :class:`file`-like object
        :param filename: an optional filename
        :param content_type: an optional content type
        """
        if isinstance(file, FileStorage):
            value = file
        else:
            if isinstance(file, str):
                if filename is None:
                    filename = file
                file = open(file, "rb")
            if filename and content_type is None:
                content_type = (
                    mimetypes.guess_type(filename)[0] or "application/octet-stream"
                )
            value = FileStorage(file, filename, name, content_type)

        self.add(name, value)


class ImmutableDict(ImmutableDictMixin, dict):
    """An immutable :class:`dict`.

    .. versionadded:: 0.5
    """

    def __repr__(self):
        return f"{type(self).__name__}({dict.__repr__(self)})"

    def copy(self):
        """Return a shallow mutable copy of this object.  Keep in mind that
        the standard library's :func:`copy` function is a no-op for this class
        like for any other python immutable type (eg: :class:`tuple`).
        """
        return dict(self)

    def __copy__(self):
        return self


class ImmutableMultiDict(ImmutableMultiDictMixin, MultiDict):
    """An immutable :class:`MultiDict`.

    .. versionadded:: 0.5
    """

    def copy(self):
        """Return a shallow mutable copy of this object.  Keep in mind that
        the standard library's :func:`copy` function is a no-op for this class
        like for any other python immutable type (eg: :class:`tuple`).
        """
        return MultiDict(self)

    def __copy__(self):
        return self


class ImmutableOrderedMultiDict(ImmutableMultiDictMixin, OrderedMultiDict):
    """An immutable :class:`OrderedMultiDict`.

    .. versionadded:: 0.6
    """

    def _iter_hashitems(self):
        return enumerate(self.items(multi=True))

    def copy(self):
        """Return a shallow mutable copy of this object.  Keep in mind that
        the standard library's :func:`copy` function is a no-op for this class
        like for any other python immutable type (eg: :class:`tuple`).
        """
        return OrderedMultiDict(self)

    def __copy__(self):
        return self


class Accept(ImmutableList):
    """An :class:`Accept` object is just a list subclass for lists of
    ``(value, quality)`` tuples.  It is automatically sorted by specificity
    and quality.

    All :class:`Accept` objects work similar to a list but provide extra
    functionality for working with the data.  Containment checks are
    normalized to the rules of that header:

    >>> a = CharsetAccept([('ISO-8859-1', 1), ('utf-8', 0.7)])
    >>> a.best
    'ISO-8859-1'
    >>> 'iso-8859-1' in a
    True
    >>> 'UTF8' in a
    True
    >>> 'utf7' in a
    False

    To get the quality for an item you can use normal item lookup:

    >>> print a['utf-8']
    0.7
    >>> a['utf7']
    0

    .. versionchanged:: 0.5
       :class:`Accept` objects are forced immutable now.

    .. versionchanged:: 1.0.0
       :class:`Accept` internal values are no longer ordered
       alphabetically for equal quality tags. Instead the initial
       order is preserved.

    """

    def __init__(self, values=()):
        if values is None:
            list.__init__(self)
            self.provided = False
        elif isinstance(values, Accept):
            self.provided = values.provided
            list.__init__(self, values)
        else:
            self.provided = True
            values = sorted(
                values, key=lambda x: (self._specificity(x[0]), x[1]), reverse=True
            )
            list.__init__(self, values)

    def _specificity(self, value):
        """Returns a tuple describing the value's specificity."""
        return (value != "*",)

    def _value_matches(self, value, item):
        """Check if a value matches a given accept item."""
        return item == "*" or item.lower() == value.lower()

    def __getitem__(self, key):
        """Besides index lookup (getting item n) you can also pass it a string
        to get the quality for the item.  If the item is not in the list, the
        returned quality is ``0``.
        """
        if isinstance(key, str):
            return self.quality(key)
        return list.__getitem__(self, key)

    def quality(self, key):
        """Returns the quality of the key.

        .. versionadded:: 0.6
           In previous versions you had to use the item-lookup syntax
           (eg: ``obj[key]`` instead of ``obj.quality(key)``)
        """
        for item, quality in self:
            if self._value_matches(key, item):
                return quality
        return 0

    def __contains__(self, value):
        for item, _quality in self:
            if self._value_matches(value, item):
                return True
        return False

    def __repr__(self):
        pairs_str = ", ".join(f"({x!r}, {y})" for x, y in self)
        return f"{type(self).__name__}([{pairs_str}])"

    def index(self, key):
        """Get the position of an entry or raise :exc:`ValueError`.

        :param key: The key to be looked up.

        .. versionchanged:: 0.5
           This used to raise :exc:`IndexError`, which was inconsistent
           with the list API.
        """
        if isinstance(key, str):
            for idx, (item, _quality) in enumerate(self):
                if self._value_matches(key, item):
                    return idx
            raise ValueError(key)
        return list.index(self, key)

    def find(self, key):
        """Get the position of an entry or return -1.

        :param key: The key to be looked up.
        """
        try:
            return self.index(key)
        except ValueError:
            return -1

    def values(self):
        """Iterate over all values."""
        for item in self:
            yield item[0]

    def to_header(self):
        """Convert the header set into an HTTP header string."""
        result = []
        for value, quality in self:
            if quality != 1:
                value = f"{value};q={quality}"
            result.append(value)
        return ",".join(result)

    def __str__(self):
        return self.to_header()

    def _best_single_match(self, match):
        for client_item, quality in self:
            if self._value_matches(match, client_item):
                # self is sorted by specificity descending, we can exit
                return client_item, quality
        return None

    def best_match(self, matches, default=None):
        """Returns the best match from a list of possible matches based
        on the specificity and quality of the client. If two items have the
        same quality and specificity, the one is returned that comes first.

        :param matches: a list of matches to check for
        :param default: the value that is returned if none match
        """
        result = default
        best_quality = -1
        best_specificity = (-1,)
        for server_item in matches:
            match = self._best_single_match(server_item)
            if not match:
                continue
            client_item, quality = match
            specificity = self._specificity(client_item)
            if quality <= 0 or quality < best_quality:
                continue
            # better quality or same quality but more specific => better match
            if quality > best_quality or specificity > best_specificity:
                result = server_item
                best_quality = quality
                best_specificity = specificity
        return result

    @property
    def best(self):
        """The best match as value."""
        if self:
            return self[0][0]


_mime_split_re = re.compile(r"/|(?:\s*;\s*)")


def _normalize_mime(value):
    return _mime_split_re.split(value.lower())


class MIMEAccept(Accept):
    """Like :class:`Accept` but with special methods and behavior for
    mimetypes.
    """

    def _specificity(self, value):
        return tuple(x != "*" for x in _mime_split_re.split(value))

    def _value_matches(self, value, item):
        # item comes from the client, can't match if it's invalid.
        if "/" not in item:
            return False

        # value comes from the application, tell the developer when it
        # doesn't look valid.
        if "/" not in value:
            raise ValueError(f"invalid mimetype {value!r}")

        # Split the match value into type, subtype, and a sorted list of parameters.
        normalized_value = _normalize_mime(value)
        value_type, value_subtype = normalized_value[:2]
        value_params = sorted(normalized_value[2:])

        # "*/*" is the only valid value that can start with "*".
        if value_type == "*" and value_subtype != "*":
            raise ValueError(f"invalid mimetype {value!r}")

        # Split the accept item into type, subtype, and parameters.
        normalized_item = _normalize_mime(item)
        item_type, item_subtype = normalized_item[:2]
        item_params = sorted(normalized_item[2:])

        # "*/not-*" from the client is invalid, can't match.
        if item_type == "*" and item_subtype != "*":
            return False

        return (
            (item_type == "*" and item_subtype == "*")
            or (value_type == "*" and value_subtype == "*")
        ) or (
            item_type == value_type
            and (
                item_subtype == "*"
                or value_subtype == "*"
                or (item_subtype == value_subtype and item_params == value_params)
            )
        )

    @property
    def accept_html(self):
        """True if this object accepts HTML."""
        return (
            "text/html" in self or "application/xhtml+xml" in self or self.accept_xhtml
        )

    @property
    def accept_xhtml(self):
        """True if this object accepts XHTML."""
        return "application/xhtml+xml" in self or "application/xml" in self

    @property
    def accept_json(self):
        """True if this object accepts JSON."""
        return "application/json" in self


_locale_delim_re = re.compile(r"[_-]")


def _normalize_lang(value):
    """Process a language tag for matching."""
    return _locale_delim_re.split(value.lower())


class LanguageAccept(Accept):
    """Like :class:`Accept` but with normalization for language tags."""

    def _value_matches(self, value, item):
        return item == "*" or _normalize_lang(value) == _normalize_lang(item)

    def best_match(self, matches, default=None):
        """Given a list of supported values, finds the best match from
        the list of accepted values.

        Language tags are normalized for the purpose of matching, but
        are returned unchanged.

        If no exact match is found, this will fall back to matching
        the first subtag (primary language only), first with the
        accepted values then with the match values. This partial is not
        applied to any other language subtags.

        The default is returned if no exact or fallback match is found.

        :param matches: A list of supported languages to find a match.
        :param default: The value that is returned if none match.
        """
        # Look for an exact match first. If a client accepts "en-US",
        # "en-US" is a valid match at this point.
        result = super().best_match(matches)

        if result is not None:
            return result

        # Fall back to accepting primary tags. If a client accepts
        # "en-US", "en" is a valid match at this point. Need to use
        # re.split to account for 2 or 3 letter codes.
        fallback = Accept(
            [(_locale_delim_re.split(item[0], 1)[0], item[1]) for item in self]
        )
        result = fallback.best_match(matches)

        if result is not None:
            return result

        # Fall back to matching primary tags. If the client accepts
        # "en", "en-US" is a valid match at this point.
        fallback_matches = [_locale_delim_re.split(item, 1)[0] for item in matches]
        result = super().best_match(fallback_matches)

        # Return a value from the original match list. Find the first
        # original value that starts with the matched primary tag.
        if result is not None:
            return next(item for item in matches if item.startswith(result))

        return default


class CharsetAccept(Accept):
    """Like :class:`Accept` but with normalization for charsets."""

    def _value_matches(self, value, item):
        def _normalize(name):
            try:
                return codecs.lookup(name).name
            except LookupError:
                return name.lower()

        return item == "*" or _normalize(value) == _normalize(item)


def cache_control_property(key, empty, type):
    """Return a new property object for a cache header. Useful if you
    want to add support for a cache extension in a subclass.

    .. versionchanged:: 2.0
        Renamed from ``cache_property``.
    """
    return property(
        lambda x: x._get_cache_value(key, empty, type),
        lambda x, v: x._set_cache_value(key, v, type),
        lambda x: x._del_cache_value(key),
        f"accessor for {key!r}",
    )


def cache_property(key, empty, type):
    warnings.warn(
        "'cache_property' is renamed to 'cache_control_property'. The"
        " old name is deprecated and will be removed in Werkzeug 2.1.",
        DeprecationWarning,
        stacklevel=2,
    )
    return cache_control_property(key, empty, type)


class _CacheControl(UpdateDictMixin, dict):
    """Subclass of a dict that stores values for a Cache-Control header.  It
    has accessors for all the cache-control directives specified in RFC 2616.
    The class does not differentiate between request and response directives.

    Because the cache-control directives in the HTTP header use dashes the
    python descriptors use underscores for that.

    To get a header of the :class:`CacheControl` object again you can convert
    the object into a string or call the :meth:`to_header` method.  If you plan
    to subclass it and add your own items have a look at the sourcecode for
    that class.

    .. versionchanged:: 0.4

       Setting `no_cache` or `private` to boolean `True` will set the implicit
       none-value which is ``*``:

       >>> cc = ResponseCacheControl()
       >>> cc.no_cache = True
       >>> cc
       <ResponseCacheControl 'no-cache'>
       >>> cc.no_cache
       '*'
       >>> cc.no_cache = None
       >>> cc
       <ResponseCacheControl ''>

       In versions before 0.5 the behavior documented here affected the now
       no longer existing `CacheControl` class.
    """

    no_cache = cache_control_property("no-cache", "*", None)
    no_store = cache_control_property("no-store", None, bool)
    max_age = cache_control_property("max-age", -1, int)
    no_transform = cache_control_property("no-transform", None, None)

    def __init__(self, values=(), on_update=None):
        dict.__init__(self, values or ())
        self.on_update = on_update
        self.provided = values is not None

    def _get_cache_value(self, key, empty, type):
        """Used internally by the accessor properties."""
        if type is bool:
            return key in self
        if key in self:
            value = self[key]
            if value is None:
                return empty
            elif type is not None:
                try:
                    value = type(value)
                except ValueError:
                    pass
            return value
        return None

    def _set_cache_value(self, key, value, type):
        """Used internally by the accessor properties."""
        if type is bool:
            if value:
                self[key] = None
            else:
                self.pop(key, None)
        else:
            if value is None:
                self.pop(key, None)
            elif value is True:
                self[key] = None
            else:
                self[key] = value

    def _del_cache_value(self, key):
        """Used internally by the accessor properties."""
        if key in self:
            del self[key]

    def to_header(self):
        """Convert the stored values into a cache control header."""
        return http.dump_header(self)

    def __str__(self):
        return self.to_header()

    def __repr__(self):
        kv_str = " ".join(f"{k}={v!r}" for k, v in sorted(self.items()))
        return f"<{type(self).__name__} {kv_str}>"

    cache_property = staticmethod(cache_control_property)


class RequestCacheControl(ImmutableDictMixin, _CacheControl):
    """A cache control for requests.  This is immutable and gives access
    to all the request-relevant cache control headers.

    To get a header of the :class:`RequestCacheControl` object again you can
    convert the object into a string or call the :meth:`to_header` method.  If
    you plan to subclass it and add your own items have a look at the sourcecode
    for that class.

    .. versionadded:: 0.5
       In previous versions a `CacheControl` class existed that was used
       both for request and response.
    """

    max_stale = cache_control_property("max-stale", "*", int)
    min_fresh = cache_control_property("min-fresh", "*", int)
    only_if_cached = cache_control_property("only-if-cached", None, bool)


class ResponseCacheControl(_CacheControl):
    """A cache control for responses.  Unlike :class:`RequestCacheControl`
    this is mutable and gives access to response-relevant cache control
    headers.

    To get a header of the :class:`ResponseCacheControl` object again you can
    convert the object into a string or call the :meth:`to_header` method.  If
    you plan to subclass it and add your own items have a look at the sourcecode
    for that class.

    .. versionadded:: 0.5
       In previous versions a `CacheControl` class existed that was used
       both for request and response.
    """

    public = cache_control_property("public", None, bool)
    private = cache_control_property("private", "*", None)
    must_revalidate = cache_control_property("must-revalidate", None, bool)
    proxy_revalidate = cache_control_property("proxy-revalidate", None, bool)
    s_maxage = cache_control_property("s-maxage", None, None)
    immutable = cache_control_property("immutable", None, bool)


def csp_property(key):
    """Return a new property object for a content security policy header.
    Useful if you want to add support for a csp extension in a
    subclass.
    """
    return property(
        lambda x: x._get_value(key),
        lambda x, v: x._set_value(key, v),
        lambda x: x._del_value(key),
        f"accessor for {key!r}",
    )


class ContentSecurityPolicy(UpdateDictMixin, dict):
    """Subclass of a dict that stores values for a Content Security Policy
    header. It has accessors for all the level 3 policies.

    Because the csp directives in the HTTP header use dashes the
    python descriptors use underscores for that.

    To get a header of the :class:`ContentSecuirtyPolicy` object again
    you can convert the object into a string or call the
    :meth:`to_header` method.  If you plan to subclass it and add your
    own items have a look at the sourcecode for that class.

    .. versionadded:: 1.0.0
       Support for Content Security Policy headers was added.

    """

    base_uri = csp_property("base-uri")
    child_src = csp_property("child-src")
    connect_src = csp_property("connect-src")
    default_src = csp_property("default-src")
    font_src = csp_property("font-src")
    form_action = csp_property("form-action")
    frame_ancestors = csp_property("frame-ancestors")
    frame_src = csp_property("frame-src")
    img_src = csp_property("img-src")
    manifest_src = csp_property("manifest-src")
    media_src = csp_property("media-src")
    navigate_to = csp_property("navigate-to")
    object_src = csp_property("object-src")
    prefetch_src = csp_property("prefetch-src")
    plugin_types = csp_property("plugin-types")
    report_to = csp_property("report-to")
    report_uri = csp_property("report-uri")
    sandbox = csp_property("sandbox")
    script_src = csp_property("script-src")
    script_src_attr = csp_property("script-src-attr")
    script_src_elem = csp_property("script-src-elem")
    style_src = csp_property("style-src")
    style_src_attr = csp_property("style-src-attr")
    style_src_elem = csp_property("style-src-elem")
    worker_src = csp_property("worker-src")

    def __init__(self, values=(), on_update=None):
        dict.__init__(self, values or ())
        self.on_update = on_update
        self.provided = values is not None

    def _get_value(self, key):
        """Used internally by the accessor properties."""
        return self.get(key)

    def _set_value(self, key, value):
        """Used internally by the accessor properties."""
        if value is None:
            self.pop(key, None)
        else:
            self[key] = value

    def _del_value(self, key):
        """Used internally by the accessor properties."""
        if key in self:
            del self[key]

    def to_header(self):
        """Convert the stored values into a cache control header."""
        return http.dump_csp_header(self)

    def __str__(self):
        return self.to_header()

    def __repr__(self):
        kv_str = " ".join(f"{k}={v!r}" for k, v in sorted(self.items()))
        return f"<{type(self).__name__} {kv_str}>"


class CallbackDict(UpdateDictMixin, dict):
    """A dict that calls a function passed every time something is changed.
    The function is passed the dict instance.
    """

    def __init__(self, initial=None, on_update=None):
        dict.__init__(self, initial or ())
        self.on_update = on_update

    def __repr__(self):
        return f"<{type(self).__name__} {dict.__repr__(self)}>"


class HeaderSet(MutableSet):
    """Similar to the :class:`ETags` class this implements a set-like structure.
    Unlike :class:`ETags` this is case insensitive and used for vary, allow, and
    content-language headers.

    If not constructed using the :func:`parse_set_header` function the
    instantiation works like this:

    >>> hs = HeaderSet(['foo', 'bar', 'baz'])
    >>> hs
    HeaderSet(['foo', 'bar', 'baz'])
    """

    def __init__(self, headers=None, on_update=None):
        self._headers = list(headers or ())
        self._set = {x.lower() for x in self._headers}
        self.on_update = on_update

    def add(self, header):
        """Add a new header to the set."""
        self.update((header,))

    def remove(self, header):
        """Remove a header from the set.  This raises an :exc:`KeyError` if the
        header is not in the set.

        .. versionchanged:: 0.5
            In older versions a :exc:`IndexError` was raised instead of a
            :exc:`KeyError` if the object was missing.

        :param header: the header to be removed.
        """
        key = header.lower()
        if key not in self._set:
            raise KeyError(header)
        self._set.remove(key)
        for idx, key in enumerate(self._headers):
            if key.lower() == header:
                del self._headers[idx]
                break
        if self.on_update is not None:
            self.on_update(self)

    def update(self, iterable):
        """Add all the headers from the iterable to the set.

        :param iterable: updates the set with the items from the iterable.
        """
        inserted_any = False
        for header in iterable:
            key = header.lower()
            if key not in self._set:
                self._headers.append(header)
                self._set.add(key)
                inserted_any = True
        if inserted_any and self.on_update is not None:
            self.on_update(self)

    def discard(self, header):
        """Like :meth:`remove` but ignores errors.

        :param header: the header to be discarded.
        """
        try:
            self.remove(header)
        except KeyError:
            pass

    def find(self, header):
        """Return the index of the header in the set or return -1 if not found.

        :param header: the header to be looked up.
        """
        header = header.lower()
        for idx, item in enumerate(self._headers):
            if item.lower() == header:
                return idx
        return -1

    def index(self, header):
        """Return the index of the header in the set or raise an
        :exc:`IndexError`.

        :param header: the header to be looked up.
        """
        rv = self.find(header)
        if rv < 0:
            raise IndexError(header)
        return rv

    def clear(self):
        """Clear the set."""
        self._set.clear()
        del self._headers[:]
        if self.on_update is not None:
            self.on_update(self)

    def as_set(self, preserve_casing=False):
        """Return the set as real python set type.  When calling this, all
        the items are converted to lowercase and the ordering is lost.

        :param preserve_casing: if set to `True` the items in the set returned
                                will have the original case like in the
                                :class:`HeaderSet`, otherwise they will
                                be lowercase.
        """
        if preserve_casing:
            return set(self._headers)
        return set(self._set)

    def to_header(self):
        """Convert the header set into an HTTP header string."""
        return ", ".join(map(http.quote_header_value, self._headers))

    def __getitem__(self, idx):
        return self._headers[idx]

    def __delitem__(self, idx):
        rv = self._headers.pop(idx)
        self._set.remove(rv.lower())
        if self.on_update is not None:
            self.on_update(self)

    def __setitem__(self, idx, value):
        old = self._headers[idx]
        self._set.remove(old.lower())
        self._headers[idx] = value
        self._set.add(value.lower())
        if self.on_update is not None:
            self.on_update(self)

    def __contains__(self, header):
        return header.lower() in self._set

    def __len__(self):
        return len(self._set)

    def __iter__(self):
        return iter(self._headers)

    def __bool__(self):
        return bool(self._set)

    def __str__(self):
        return self.to_header()

    def __repr__(self):
        return f"{type(self).__name__}({self._headers!r})"


class ETags(Collection):
    """A set that can be used to check if one etag is present in a collection
    of etags.
    """

    def __init__(self, strong_etags=None, weak_etags=None, star_tag=False):
        if not star_tag and strong_etags:
            self._strong = frozenset(strong_etags)
        else:
            self._strong = frozenset()

        self._weak = frozenset(weak_etags or ())
        self.star_tag = star_tag

    def as_set(self, include_weak=False):
        """Convert the `ETags` object into a python set.  Per default all the
        weak etags are not part of this set."""
        rv = set(self._strong)
        if include_weak:
            rv.update(self._weak)
        return rv

    def is_weak(self, etag):
        """Check if an etag is weak."""
        return etag in self._weak

    def is_strong(self, etag):
        """Check if an etag is strong."""
        return etag in self._strong

    def contains_weak(self, etag):
        """Check if an etag is part of the set including weak and strong tags."""
        return self.is_weak(etag) or self.contains(etag)

    def contains(self, etag):
        """Check if an etag is part of the set ignoring weak tags.
        It is also possible to use the ``in`` operator.
        """
        if self.star_tag:
            return True
        return self.is_strong(etag)

    def contains_raw(self, etag):
        """When passed a quoted tag it will check if this tag is part of the
        set.  If the tag is weak it is checked against weak and strong tags,
        otherwise strong only."""
        etag, weak = http.unquote_etag(etag)
        if weak:
            return self.contains_weak(etag)
        return self.contains(etag)

    def to_header(self):
        """Convert the etags set into a HTTP header string."""
        if self.star_tag:
            return "*"
        return ", ".join(
            [f'"{x}"' for x in self._strong] + [f'W/"{x}"' for x in self._weak]
        )

    def __call__(self, etag=None, data=None, include_weak=False):
        if [etag, data].count(None) != 1:
            raise TypeError("either tag or data required, but at least one")
        if etag is None:
            etag = http.generate_etag(data)
        if include_weak:
            if etag in self._weak:
                return True
        return etag in self._strong

    def __bool__(self):
        return bool(self.star_tag or self._strong or self._weak)

    def __str__(self):
        return self.to_header()

    def __len__(self):
        return len(self._strong)

    def __iter__(self):
        return iter(self._strong)

    def __contains__(self, etag):
        return self.contains(etag)

    def __repr__(self):
        return f"<{type(self).__name__} {str(self)!r}>"


class IfRange:
    """Very simple object that represents the `If-Range` header in parsed
    form.  It will either have neither a etag or date or one of either but
    never both.

    .. versionadded:: 0.7
    """

    def __init__(self, etag=None, date=None):
        #: The etag parsed and unquoted.  Ranges always operate on strong
        #: etags so the weakness information is not necessary.
        self.etag = etag
        #: The date in parsed format or `None`.
        self.date = date

    def to_header(self):
        """Converts the object back into an HTTP header."""
        if self.date is not None:
            return http.http_date(self.date)
        if self.etag is not None:
            return http.quote_etag(self.etag)
        return ""

    def __str__(self):
        return self.to_header()

    def __repr__(self):
        return f"<{type(self).__name__} {str(self)!r}>"


class Range:
    """Represents a ``Range`` header. All methods only support only
    bytes as the unit. Stores a list of ranges if given, but the methods
    only work if only one range is provided.

    :raise ValueError: If the ranges provided are invalid.

    .. versionchanged:: 0.15
        The ranges passed in are validated.

    .. versionadded:: 0.7
    """

    def __init__(self, units, ranges):
        #: The units of this range.  Usually "bytes".
        self.units = units
        #: A list of ``(begin, end)`` tuples for the range header provided.
        #: The ranges are non-inclusive.
        self.ranges = ranges

        for start, end in ranges:
            if start is None or (end is not None and (start < 0 or start >= end)):
                raise ValueError(f"{(start, end)} is not a valid range.")

    def range_for_length(self, length):
        """If the range is for bytes, the length is not None and there is
        exactly one range and it is satisfiable it returns a ``(start, stop)``
        tuple, otherwise `None`.
        """
        if self.units != "bytes" or length is None or len(self.ranges) != 1:
            return None
        start, end = self.ranges[0]
        if end is None:
            end = length
            if start < 0:
                start += length
        if http.is_byte_range_valid(start, end, length):
            return start, min(end, length)
        return None

    def make_content_range(self, length):
        """Creates a :class:`~werkzeug.datastructures.ContentRange` object
        from the current range and given content length.
        """
        rng = self.range_for_length(length)
        if rng is not None:
            return ContentRange(self.units, rng[0], rng[1], length)
        return None

    def to_header(self):
        """Converts the object back into an HTTP header."""
        ranges = []
        for begin, end in self.ranges:
            if end is None:
                ranges.append(f"{begin}-" if begin >= 0 else str(begin))
            else:
                ranges.append(f"{begin}-{end - 1}")
        return f"{self.units}={','.join(ranges)}"

    def to_content_range_header(self, length):
        """Converts the object into `Content-Range` HTTP header,
        based on given length
        """
        range = self.range_for_length(length)
        if range is not None:
            return f"{self.units} {range[0]}-{range[1] - 1}/{length}"
        return None

    def __str__(self):
        return self.to_header()

    def __repr__(self):
        return f"<{type(self).__name__} {str(self)!r}>"


def _callback_property(name):
    def fget(self):
        return getattr(self, name)

    def fset(self, value):
        setattr(self, name, value)
        if self.on_update is not None:
            self.on_update(self)

    return property(fget, fset)


class ContentRange:
    """Represents the content range header.

    .. versionadded:: 0.7
    """

    def __init__(self, units, start, stop, length=None, on_update=None):
        assert http.is_byte_range_valid(start, stop, length), "Bad range provided"
        self.on_update = on_update
        self.set(start, stop, length, units)

    #: The units to use, usually "bytes"
    units = _callback_property("_units")
    #: The start point of the range or `None`.
    start = _callback_property("_start")
    #: The stop point of the range (non-inclusive) or `None`.  Can only be
    #: `None` if also start is `None`.
    stop = _callback_property("_stop")
    #: The length of the range or `None`.
    length = _callback_property("_length")

    def set(self, start, stop, length=None, units="bytes"):
        """Simple method to update the ranges."""
        assert http.is_byte_range_valid(start, stop, length), "Bad range provided"
        self._units = units
        self._start = start
        self._stop = stop
        self._length = length
        if self.on_update is not None:
            self.on_update(self)

    def unset(self):
        """Sets the units to `None` which indicates that the header should
        no longer be used.
        """
        self.set(None, None, units=None)

    def to_header(self):
        if self.units is None:
            return ""
        if self.length is None:
            length = "*"
        else:
            length = self.length
        if self.start is None:
            return f"{self.units} */{length}"
        return f"{self.units} {self.start}-{self.stop - 1}/{length}"

    def __bool__(self):
        return self.units is not None

    def __str__(self):
        return self.to_header()

    def __repr__(self):
        return f"<{type(self).__name__} {str(self)!r}>"


class Authorization(ImmutableDictMixin, dict):
    """Represents an ``Authorization`` header sent by the client.

    This is returned by
    :func:`~werkzeug.http.parse_authorization_header`. It can be useful
    to create the object manually to pass to the test
    :class:`~werkzeug.test.Client`.

    .. versionchanged:: 0.5
        This object became immutable.
    """

    def __init__(self, auth_type, data=None):
        dict.__init__(self, data or {})
        self.type = auth_type

    @property
    def username(self):
        """The username transmitted.  This is set for both basic and digest
        auth all the time.
        """
        return self.get("username")

    @property
    def password(self):
        """When the authentication type is basic this is the password
        transmitted by the client, else `None`.
        """
        return self.get("password")

    @property
    def realm(self):
        """This is the server realm sent back for HTTP digest auth."""
        return self.get("realm")

    @property
    def nonce(self):
        """The nonce the server sent for digest auth, sent back by the client.
        A nonce should be unique for every 401 response for HTTP digest auth.
        """
        return self.get("nonce")

    @property
    def uri(self):
        """The URI from Request-URI of the Request-Line; duplicated because
        proxies are allowed to change the Request-Line in transit.  HTTP
        digest auth only.
        """
        return self.get("uri")

    @property
    def nc(self):
        """The nonce count value transmitted by clients if a qop-header is
        also transmitted.  HTTP digest auth only.
        """
        return self.get("nc")

    @property
    def cnonce(self):
        """If the server sent a qop-header in the ``WWW-Authenticate``
        header, the client has to provide this value for HTTP digest auth.
        See the RFC for more details.
        """
        return self.get("cnonce")

    @property
    def response(self):
        """A string of 32 hex digits computed as defined in RFC 2617, which
        proves that the user knows a password.  Digest auth only.
        """
        return self.get("response")

    @property
    def opaque(self):
        """The opaque header from the server returned unchanged by the client.
        It is recommended that this string be base64 or hexadecimal data.
        Digest auth only.
        """
        return self.get("opaque")

    @property
    def qop(self):
        """Indicates what "quality of protection" the client has applied to
        the message for HTTP digest auth. Note that this is a single token,
        not a quoted list of alternatives as in WWW-Authenticate.
        """
        return self.get("qop")

    def to_header(self):
        """Convert to a string value for an ``Authorization`` header.

        .. versionadded:: 2.0
            Added to support passing authorization to the test client.
        """
        if self.type == "basic":
            value = base64.b64encode(
                f"{self.username}:{self.password}".encode("utf8")
            ).decode("utf8")
            return f"Basic {value}"

        if self.type == "digest":
            return f"Digest {http.dump_header(self)}"

        raise ValueError(f"Unsupported type {self.type!r}.")


def auth_property(name, doc=None):
    """A static helper function for Authentication subclasses to add
    extra authentication system properties onto a class::

        class FooAuthenticate(WWWAuthenticate):
            special_realm = auth_property('special_realm')

    For more information have a look at the sourcecode to see how the
    regular properties (:attr:`realm` etc.) are implemented.
    """

    def _set_value(self, value):
        if value is None:
            self.pop(name, None)
        else:
            self[name] = str(value)

    return property(lambda x: x.get(name), _set_value, doc=doc)


def _set_property(name, doc=None):
    def fget(self):
        def on_update(header_set):
            if not header_set and name in self:
                del self[name]
            elif header_set:
                self[name] = header_set.to_header()

        return http.parse_set_header(self.get(name), on_update)

    return property(fget, doc=doc)


class WWWAuthenticate(UpdateDictMixin, dict):
    """Provides simple access to `WWW-Authenticate` headers."""

    #: list of keys that require quoting in the generated header
    _require_quoting = frozenset(["domain", "nonce", "opaque", "realm", "qop"])

    def __init__(self, auth_type=None, values=None, on_update=None):
        dict.__init__(self, values or ())
        if auth_type:
            self["__auth_type__"] = auth_type
        self.on_update = on_update

    def set_basic(self, realm="authentication required"):
        """Clear the auth info and enable basic auth."""
        dict.clear(self)
        dict.update(self, {"__auth_type__": "basic", "realm": realm})
        if self.on_update:
            self.on_update(self)

    def set_digest(
        self, realm, nonce, qop=("auth",), opaque=None, algorithm=None, stale=False
    ):
        """Clear the auth info and enable digest auth."""
        d = {
            "__auth_type__": "digest",
            "realm": realm,
            "nonce": nonce,
            "qop": http.dump_header(qop),
        }
        if stale:
            d["stale"] = "TRUE"
        if opaque is not None:
            d["opaque"] = opaque
        if algorithm is not None:
            d["algorithm"] = algorithm
        dict.clear(self)
        dict.update(self, d)
        if self.on_update:
            self.on_update(self)

    def to_header(self):
        """Convert the stored values into a WWW-Authenticate header."""
        d = dict(self)
        auth_type = d.pop("__auth_type__", None) or "basic"
        kv_items = (
            (k, http.quote_header_value(v, allow_token=k not in self._require_quoting))
            for k, v in d.items()
        )
        kv_string = ", ".join([f"{k}={v}" for k, v in kv_items])
        return f"{auth_type.title()} {kv_string}"

    def __str__(self):
        return self.to_header()

    def __repr__(self):
        return f"<{type(self).__name__} {self.to_header()!r}>"

    type = auth_property(
        "__auth_type__",
        doc="""The type of the auth mechanism. HTTP currently specifies
        ``Basic`` and ``Digest``.""",
    )
    realm = auth_property(
        "realm",
        doc="""A string to be displayed to users so they know which
        username and password to use. This string should contain at
        least the name of the host performing the authentication and
        might additionally indicate the collection of users who might
        have access.""",
    )
    domain = _set_property(
        "domain",
        doc="""A list of URIs that define the protection space. If a URI
        is an absolute path, it is relative to the canonical root URL of
        the server being accessed.""",
    )
    nonce = auth_property(
        "nonce",
        doc="""
        A server-specified data string which should be uniquely generated
        each time a 401 response is made. It is recommended that this
        string be base64 or hexadecimal data.""",
    )
    opaque = auth_property(
        "opaque",
        doc="""A string of data, specified by the server, which should
        be returned by the client unchanged in the Authorization header
        of subsequent requests with URIs in the same protection space.
        It is recommended that this string be base64 or hexadecimal
        data.""",
    )
    algorithm = auth_property(
        "algorithm",
        doc="""A string indicating a pair of algorithms used to produce
        the digest and a checksum. If this is not present it is assumed
        to be "MD5". If the algorithm is not understood, the challenge
        should be ignored (and a different one used, if there is more
        than one).""",
    )
    qop = _set_property(
        "qop",
        doc="""A set of quality-of-privacy directives such as auth and
        auth-int.""",
    )

    @property
    def stale(self):
        """A flag, indicating that the previous request from the client
        was rejected because the nonce value was stale.
        """
        val = self.get("stale")
        if val is not None:
            return val.lower() == "true"

    @stale.setter
    def stale(self, value):
        if value is None:
            self.pop("stale", None)
        else:
            self["stale"] = "TRUE" if value else "FALSE"

    auth_property = staticmethod(auth_property)


class FileStorage:
    """The :class:`FileStorage` class is a thin wrapper over incoming files.
    It is used by the request object to represent uploaded files.  All the
    attributes of the wrapper stream are proxied by the file storage so
    it's possible to do ``storage.read()`` instead of the long form
    ``storage.stream.read()``.
    """

    def __init__(
        self,
        stream=None,
        filename=None,
        name=None,
        content_type=None,
        content_length=None,
        headers=None,
    ):
        self.name = name
        self.stream = stream or BytesIO()

        # if no filename is provided we can attempt to get the filename
        # from the stream object passed.  There we have to be careful to
        # skip things like <fdopen>, <stderr> etc.  Python marks these
        # special filenames with angular brackets.
        if filename is None:
            filename = getattr(stream, "name", None)
            s = _make_encode_wrapper(filename)
            if filename and filename[0] == s("<") and filename[-1] == s(">"):
                filename = None

            # Make sure the filename is not bytes. This might happen if
            # the file was opened from the bytes API.
            if isinstance(filename, bytes):
                filename = filename.decode(get_filesystem_encoding(), "replace")

        self.filename = filename
        if headers is None:
            headers = Headers()
        self.headers = headers
        if content_type is not None:
            headers["Content-Type"] = content_type
        if content_length is not None:
            headers["Content-Length"] = str(content_length)

    def _parse_content_type(self):
        if not hasattr(self, "_parsed_content_type"):
            self._parsed_content_type = http.parse_options_header(self.content_type)

    @property
    def content_type(self):
        """The content-type sent in the header.  Usually not available"""
        return self.headers.get("content-type")

    @property
    def content_length(self):
        """The content-length sent in the header.  Usually not available"""
        return int(self.headers.get("content-length") or 0)

    @property
    def mimetype(self):
        """Like :attr:`content_type`, but without parameters (eg, without
        charset, type etc.) and always lowercase.  For example if the content
        type is ``text/HTML; charset=utf-8`` the mimetype would be
        ``'text/html'``.

        .. versionadded:: 0.7
        """
        self._parse_content_type()
        return self._parsed_content_type[0].lower()

    @property
    def mimetype_params(self):
        """The mimetype parameters as dict.  For example if the content
        type is ``text/html; charset=utf-8`` the params would be
        ``{'charset': 'utf-8'}``.

        .. versionadded:: 0.7
        """
        self._parse_content_type()
        return self._parsed_content_type[1]

    def save(self, dst, buffer_size=16384):
        """Save the file to a destination path or file object.  If the
        destination is a file object you have to close it yourself after the
        call.  The buffer size is the number of bytes held in memory during
        the copy process.  It defaults to 16KB.

        For secure file saving also have a look at :func:`secure_filename`.

        :param dst: a filename, :class:`os.PathLike`, or open file
            object to write to.
        :param buffer_size: Passed as the ``length`` parameter of
            :func:`shutil.copyfileobj`.

        .. versionchanged:: 1.0
            Supports :mod:`pathlib`.
        """
        from shutil import copyfileobj

        close_dst = False

        if hasattr(dst, "__fspath__"):
            dst = fspath(dst)

        if isinstance(dst, str):
            dst = open(dst, "wb")
            close_dst = True

        try:
            copyfileobj(self.stream, dst, buffer_size)
        finally:
            if close_dst:
                dst.close()

    def close(self):
        """Close the underlying file if possible."""
        try:
            self.stream.close()
        except Exception:
            pass

    def __bool__(self):
        return bool(self.filename)

    def __getattr__(self, name):
        try:
            return getattr(self.stream, name)
        except AttributeError:
            # SpooledTemporaryFile doesn't implement IOBase, get the
            # attribute from its backing file instead.
            # https://github.com/python/cpython/pull/3249
            if hasattr(self.stream, "_file"):
                return getattr(self.stream._file, name)
            raise

    def __iter__(self):
        return iter(self.stream)

    def __repr__(self):
        return f"<{type(self).__name__}: {self.filename!r} ({self.content_type!r})>"


# circular dependencies
from . import http




          

      

      

    

  

    
      
          
            
  Source code for werkzeug.local

import copy
import math
import operator
import sys
import typing as t
import warnings
from functools import partial
from functools import update_wrapper

from .wsgi import ClosingIterator

if t.TYPE_CHECKING:
    from _typeshed.wsgi import StartResponse
    from _typeshed.wsgi import WSGIApplication
    from _typeshed.wsgi import WSGIEnvironment

F = t.TypeVar("F", bound=t.Callable[..., t.Any])

try:
    from greenlet import getcurrent as _get_ident
except ImportError:
    from threading import get_ident as _get_ident


def get_ident() -> int:
    warnings.warn(
        "'get_ident' is deprecated and will be removed in Werkzeug"
        " 2.1. Use 'greenlet.getcurrent' or 'threading.get_ident' for"
        " previous behavior.",
        DeprecationWarning,
        stacklevel=2,
    )
    return _get_ident()  # type: ignore


class _CannotUseContextVar(Exception):
    pass


try:
    from contextvars import ContextVar

    if "gevent" in sys.modules or "eventlet" in sys.modules:
        # Both use greenlet, so first check it has patched
        # ContextVars, Greenlet <0.4.17 does not.
        import greenlet

        greenlet_patched = getattr(greenlet, "GREENLET_USE_CONTEXT_VARS", False)

        if not greenlet_patched:
            # If Gevent is used, check it has patched ContextVars,
            # <20.5 does not.
            try:
                from gevent.monkey import is_object_patched
            except ImportError:
                # Gevent isn't used, but Greenlet is and hasn't patched
                raise _CannotUseContextVar()
            else:
                if is_object_patched("threading", "local") and not is_object_patched(
                    "contextvars", "ContextVar"
                ):
                    raise _CannotUseContextVar()


except (ImportError, _CannotUseContextVar):

    class ContextVar:  # type: ignore
        """A fake ContextVar based on the previous greenlet/threading
        ident function. Used on Python 3.6, eventlet, and old versions
        of gevent.
        """

        def __init__(self, _name: str) -> None:
            self.storage: t.Dict[int, t.Dict[str, t.Any]] = {}

        def get(self, default: t.Dict[str, t.Any]) -> t.Dict[str, t.Any]:
            return self.storage.get(_get_ident(), default)

        def set(self, value: t.Dict[str, t.Any]) -> None:
            self.storage[_get_ident()] = value


def release_local(local: t.Union["Local", "LocalStack"]) -> None:
    """Releases the contents of the local for the current context.
    This makes it possible to use locals without a manager.

    Example::

        >>> loc = Local()
        >>> loc.foo = 42
        >>> release_local(loc)
        >>> hasattr(loc, 'foo')
        False

    With this function one can release :class:`Local` objects as well
    as :class:`LocalStack` objects.  However it is not possible to
    release data held by proxies that way, one always has to retain
    a reference to the underlying local object in order to be able
    to release it.

    .. versionadded:: 0.6.1
    """
    local.__release_local__()


class Local:
    __slots__ = ("_storage",)

    def __init__(self) -> None:
        object.__setattr__(self, "_storage", ContextVar("local_storage"))

    @property
    def __storage__(self) -> t.Dict[str, t.Any]:
        warnings.warn(
            "'__storage__' is deprecated and will be removed in Werkzeug 2.1.",
            DeprecationWarning,
            stacklevel=2,
        )
        return self._storage.get({})  # type: ignore

    @property
    def __ident_func__(self) -> t.Callable[[], int]:
        warnings.warn(
            "'__ident_func__' is deprecated and will be removed in"
            " Werkzeug 2.1. It should not be used in Python 3.7+.",
            DeprecationWarning,
            stacklevel=2,
        )
        return _get_ident  # type: ignore

    @__ident_func__.setter
    def __ident_func__(self, func: t.Callable[[], int]) -> None:
        warnings.warn(
            "'__ident_func__' is deprecated and will be removed in"
            " Werkzeug 2.1. Setting it no longer has any effect.",
            DeprecationWarning,
            stacklevel=2,
        )

    def __iter__(self) -> t.Iterator[t.Tuple[int, t.Any]]:
        return iter(self._storage.get({}).items())

    def __call__(self, proxy: str) -> "LocalProxy":
        """Create a proxy for a name."""
        return LocalProxy(self, proxy)

    def __release_local__(self) -> None:
        self._storage.set({})

    def __getattr__(self, name: str) -> t.Any:
        values = self._storage.get({})
        try:
            return values[name]
        except KeyError:
            raise AttributeError(name)

    def __setattr__(self, name: str, value: t.Any) -> None:
        values = self._storage.get({}).copy()
        values[name] = value
        self._storage.set(values)

    def __delattr__(self, name: str) -> None:
        values = self._storage.get({}).copy()
        try:
            del values[name]
            self._storage.set(values)
        except KeyError:
            raise AttributeError(name)


class LocalStack:
    """This class works similar to a :class:`Local` but keeps a stack
    of objects instead.  This is best explained with an example::

        >>> ls = LocalStack()
        >>> ls.push(42)
        >>> ls.top
        42
        >>> ls.push(23)
        >>> ls.top
        23
        >>> ls.pop()
        23
        >>> ls.top
        42

    They can be force released by using a :class:`LocalManager` or with
    the :func:`release_local` function but the correct way is to pop the
    item from the stack after using.  When the stack is empty it will
    no longer be bound to the current context (and as such released).

    By calling the stack without arguments it returns a proxy that resolves to
    the topmost item on the stack.

    .. versionadded:: 0.6.1
    """

    def __init__(self) -> None:
        self._local = Local()

    def __release_local__(self) -> None:
        self._local.__release_local__()

    @property
    def __ident_func__(self) -> t.Callable[[], int]:
        return self._local.__ident_func__

    @__ident_func__.setter
    def __ident_func__(self, value: t.Callable[[], int]) -> None:
        object.__setattr__(self._local, "__ident_func__", value)

    def __call__(self) -> "LocalProxy":
        def _lookup() -> t.Any:
            rv = self.top
            if rv is None:
                raise RuntimeError("object unbound")
            return rv

        return LocalProxy(_lookup)

    def push(self, obj: t.Any) -> t.List[t.Any]:
        """Pushes a new item to the stack"""
        rv = getattr(self._local, "stack", []).copy()
        rv.append(obj)
        self._local.stack = rv
        return rv  # type: ignore

    def pop(self) -> t.Any:
        """Removes the topmost item from the stack, will return the
        old value or `None` if the stack was already empty.
        """
        stack = getattr(self._local, "stack", None)
        if stack is None:
            return None
        elif len(stack) == 1:
            release_local(self._local)
            return stack[-1]
        else:
            return stack.pop()

    @property
    def top(self) -> t.Any:
        """The topmost item on the stack.  If the stack is empty,
        `None` is returned.
        """
        try:
            return self._local.stack[-1]
        except (AttributeError, IndexError):
            return None


class LocalManager:
    """Local objects cannot manage themselves. For that you need a local
    manager. You can pass a local manager multiple locals or add them
    later y appending them to `manager.locals`. Every time the manager
    cleans up, it will clean up all the data left in the locals for this
    context.

    .. versionchanged:: 2.0
        ``ident_func`` is deprecated and will be removed in Werkzeug
         2.1.

    .. versionchanged:: 0.6.1
        The :func:`release_local` function can be used instead of a
        manager.

    .. versionchanged:: 0.7
        The ``ident_func`` parameter was added.
    """

    def __init__(
        self,
        locals: t.Optional[t.Iterable[t.Union[Local, LocalStack]]] = None,
        ident_func: None = None,
    ) -> None:
        if locals is None:
            self.locals = []
        elif isinstance(locals, Local):
            self.locals = [locals]
        else:
            self.locals = list(locals)

        if ident_func is not None:
            warnings.warn(
                "'ident_func' is deprecated and will be removed in"
                " Werkzeug 2.1. Setting it no longer has any effect.",
                DeprecationWarning,
                stacklevel=2,
            )

    @property
    def ident_func(self) -> t.Callable[[], int]:
        warnings.warn(
            "'ident_func' is deprecated and will be removed in Werkzeug 2.1.",
            DeprecationWarning,
            stacklevel=2,
        )
        return _get_ident  # type: ignore

    @ident_func.setter
    def ident_func(self, func: t.Callable[[], int]) -> None:
        warnings.warn(
            "'ident_func' is deprecated and will be removedin Werkzeug"
            " 2.1. Setting it no longer has any effect.",
            DeprecationWarning,
            stacklevel=2,
        )

    def get_ident(self) -> int:
        """Return the context identifier the local objects use internally for
        this context.  You cannot override this method to change the behavior
        but use it to link other context local objects (such as SQLAlchemy's
        scoped sessions) to the Werkzeug locals.

        .. deprecated:: 2.0
            Will be removed in Werkzeug 2.1.

        .. versionchanged:: 0.7
           You can pass a different ident function to the local manager that
           will then be propagated to all the locals passed to the
           constructor.
        """
        warnings.warn(
            "'get_ident' is deprecated and will be removed in Werkzeug 2.1.",
            DeprecationWarning,
            stacklevel=2,
        )
        return self.ident_func()

    def cleanup(self) -> None:
        """Manually clean up the data in the locals for this context.  Call
        this at the end of the request or use `make_middleware()`.
        """
        for local in self.locals:
            release_local(local)

    def make_middleware(self, app: "WSGIApplication") -> "WSGIApplication":
        """Wrap a WSGI application so that cleaning up happens after
        request end.
        """

        def application(
            environ: "WSGIEnvironment", start_response: "StartResponse"
        ) -> t.Iterable[bytes]:
            return ClosingIterator(app(environ, start_response), self.cleanup)

        return application

    def middleware(self, func: "WSGIApplication") -> "WSGIApplication":
        """Like `make_middleware` but for decorating functions.

        Example usage::

            @manager.middleware
            def application(environ, start_response):
                ...

        The difference to `make_middleware` is that the function passed
        will have all the arguments copied from the inner application
        (name, docstring, module).
        """
        return update_wrapper(self.make_middleware(func), func)

    def __repr__(self) -> str:
        return f"<{type(self).__name__} storages: {len(self.locals)}>"


class _ProxyLookup:
    """Descriptor that handles proxied attribute lookup for
    :class:`LocalProxy`.

    :param f: The built-in function this attribute is accessed through.
        Instead of looking up the special method, the function call
        is redone on the object.
    :param fallback: Call this method if the proxy is unbound instead of
        raising a :exc:`RuntimeError`.
    :param class_value: Value to return when accessed from the class.
        Used for ``__doc__`` so building docs still works.
    """

    __slots__ = ("bind_f", "fallback", "class_value", "name")

    def __init__(
        self,
        f: t.Optional[t.Callable] = None,
        fallback: t.Optional[t.Callable] = None,
        class_value: t.Optional[t.Any] = None,
    ) -> None:
        bind_f: t.Optional[t.Callable[["LocalProxy", t.Any], t.Callable]]

        if hasattr(f, "__get__"):
            # A Python function, can be turned into a bound method.

            def bind_f(instance: "LocalProxy", obj: t.Any) -> t.Callable:
                return f.__get__(obj, type(obj))  # type: ignore

        elif f is not None:
            # A C function, use partial to bind the first argument.

            def bind_f(instance: "LocalProxy", obj: t.Any) -> t.Callable:
                return partial(f, obj)  # type: ignore

        else:
            # Use getattr, which will produce a bound method.
            bind_f = None

        self.bind_f = bind_f
        self.fallback = fallback
        self.class_value = class_value

    def __set_name__(self, owner: "LocalProxy", name: str) -> None:
        self.name = name

    def __get__(self, instance: "LocalProxy", owner: t.Optional[type] = None) -> t.Any:
        if instance is None:
            if self.class_value is not None:
                return self.class_value

            return self

        try:
            obj = instance._get_current_object()
        except RuntimeError:
            if self.fallback is None:
                raise

            return self.fallback.__get__(instance, owner)  # type: ignore

        if self.bind_f is not None:
            return self.bind_f(instance, obj)

        return getattr(obj, self.name)

    def __repr__(self) -> str:
        return f"proxy {self.name}"

    def __call__(self, instance: "LocalProxy", *args: t.Any, **kwargs: t.Any) -> t.Any:
        """Support calling unbound methods from the class. For example,
        this happens with ``copy.copy``, which does
        ``type(x).__copy__(x)``. ``type(x)`` can't be proxied, so it
        returns the proxy type and descriptor.
        """
        return self.__get__(instance, type(instance))(*args, **kwargs)


class _ProxyIOp(_ProxyLookup):
    """Look up an augmented assignment method on a proxied object. The
    method is wrapped to return the proxy instead of the object.
    """

    __slots__ = ()

    def __init__(
        self, f: t.Optional[t.Callable] = None, fallback: t.Optional[t.Callable] = None
    ) -> None:
        super().__init__(f, fallback)

        def bind_f(instance: "LocalProxy", obj: t.Any) -> t.Callable:
            def i_op(self: t.Any, other: t.Any) -> "LocalProxy":
                f(self, other)  # type: ignore
                return instance

            return i_op.__get__(obj, type(obj))  # type: ignore

        self.bind_f = bind_f


def _l_to_r_op(op: F) -> F:
    """Swap the argument order to turn an l-op into an r-op."""

    def r_op(obj: t.Any, other: t.Any) -> t.Any:
        return op(other, obj)

    return t.cast(F, r_op)


class LocalProxy:
    """A proxy to the object bound to a :class:`Local`. All operations
    on the proxy are forwarded to the bound object. If no object is
    bound, a :exc:`RuntimeError` is raised.

    .. code-block:: python

        from werkzeug.local import Local
        l = Local()

        # a proxy to whatever l.user is set to
        user = l("user")

        from werkzeug.local import LocalStack
        _request_stack = LocalStack()

        # a proxy to _request_stack.top
        request = _request_stack()

        # a proxy to the session attribute of the request proxy
        session = LocalProxy(lambda: request.session)

    ``__repr__`` and ``__class__`` are forwarded, so ``repr(x)`` and
    ``isinstance(x, cls)`` will look like the proxied object. Use
    ``issubclass(type(x), LocalProxy)`` to check if an object is a
    proxy.

    .. code-block:: python

        repr(user)  # <User admin>
        isinstance(user, User)  # True
        issubclass(type(user), LocalProxy)  # True

    :param local: The :class:`Local` or callable that provides the
        proxied object.
    :param name: The attribute name to look up on a :class:`Local`. Not
        used if a callable is given.

    .. versionchanged:: 2.0
        Updated proxied attributes and methods to reflect the current
        data model.

    .. versionchanged:: 0.6.1
        The class can be instantiated with a callable.
    """

    __slots__ = ("__local", "__name", "__wrapped__")

    def __init__(
        self,
        local: t.Union["Local", t.Callable[[], t.Any]],
        name: t.Optional[str] = None,
    ) -> None:
        object.__setattr__(self, "_LocalProxy__local", local)
        object.__setattr__(self, "_LocalProxy__name", name)

        if callable(local) and not hasattr(local, "__release_local__"):
            # "local" is a callable that is not an instance of Local or
            # LocalManager: mark it as a wrapped function.
            object.__setattr__(self, "__wrapped__", local)

    def _get_current_object(self) -> t.Any:
        """Return the current object.  This is useful if you want the real
        object behind the proxy at a time for performance reasons or because
        you want to pass the object into a different context.
        """
        if not hasattr(self.__local, "__release_local__"):  # type: ignore
            return self.__local()  # type: ignore

        try:
            return getattr(self.__local, self.__name)  # type: ignore
        except AttributeError:
            raise RuntimeError(f"no object bound to {self.__name}")  # type: ignore

    __doc__ = _ProxyLookup(  # type: ignore
        class_value=__doc__, fallback=lambda self: type(self).__doc__
    )
    # __del__ should only delete the proxy
    __repr__ = _ProxyLookup(  # type: ignore
        repr, fallback=lambda self: f"<{type(self).__name__} unbound>"
    )
    __str__ = _ProxyLookup(str)  # type: ignore
    __bytes__ = _ProxyLookup(bytes)
    __format__ = _ProxyLookup()  # type: ignore
    __lt__ = _ProxyLookup(operator.lt)
    __le__ = _ProxyLookup(operator.le)
    __eq__ = _ProxyLookup(operator.eq)  # type: ignore
    __ne__ = _ProxyLookup(operator.ne)  # type: ignore
    __gt__ = _ProxyLookup(operator.gt)
    __ge__ = _ProxyLookup(operator.ge)
    __hash__ = _ProxyLookup(hash)  # type: ignore
    __bool__ = _ProxyLookup(bool, fallback=lambda self: False)
    __getattr__ = _ProxyLookup(getattr)
    # __getattribute__ triggered through __getattr__
    __setattr__ = _ProxyLookup(setattr)  # type: ignore
    __delattr__ = _ProxyLookup(delattr)  # type: ignore
    __dir__ = _ProxyLookup(dir, fallback=lambda self: [])  # type: ignore
    # __get__ (proxying descriptor not supported)
    # __set__ (descriptor)
    # __delete__ (descriptor)
    # __set_name__ (descriptor)
    # __objclass__ (descriptor)
    # __slots__ used by proxy itself
    # __dict__ (__getattr__)
    # __weakref__ (__getattr__)
    # __init_subclass__ (proxying metaclass not supported)
    # __prepare__ (metaclass)
    __class__ = _ProxyLookup(fallback=lambda self: type(self))  # type: ignore
    __instancecheck__ = _ProxyLookup(lambda self, other: isinstance(other, self))
    __subclasscheck__ = _ProxyLookup(lambda self, other: issubclass(other, self))
    # __class_getitem__ triggered through __getitem__
    __call__ = _ProxyLookup(lambda self, *args, **kwargs: self(*args, **kwargs))
    __len__ = _ProxyLookup(len)
    __length_hint__ = _ProxyLookup(operator.length_hint)
    __getitem__ = _ProxyLookup(operator.getitem)
    __setitem__ = _ProxyLookup(operator.setitem)
    __delitem__ = _ProxyLookup(operator.delitem)
    # __missing__ triggered through __getitem__
    __iter__ = _ProxyLookup(iter)
    __next__ = _ProxyLookup(next)
    __reversed__ = _ProxyLookup(reversed)
    __contains__ = _ProxyLookup(operator.contains)
    __add__ = _ProxyLookup(operator.add)
    __sub__ = _ProxyLookup(operator.sub)
    __mul__ = _ProxyLookup(operator.mul)
    __matmul__ = _ProxyLookup(operator.matmul)
    __truediv__ = _ProxyLookup(operator.truediv)
    __floordiv__ = _ProxyLookup(operator.floordiv)
    __mod__ = _ProxyLookup(operator.mod)
    __divmod__ = _ProxyLookup(divmod)
    __pow__ = _ProxyLookup(pow)
    __lshift__ = _ProxyLookup(operator.lshift)
    __rshift__ = _ProxyLookup(operator.rshift)
    __and__ = _ProxyLookup(operator.and_)
    __xor__ = _ProxyLookup(operator.xor)
    __or__ = _ProxyLookup(operator.or_)
    __radd__ = _ProxyLookup(_l_to_r_op(operator.add))
    __rsub__ = _ProxyLookup(_l_to_r_op(operator.sub))
    __rmul__ = _ProxyLookup(_l_to_r_op(operator.mul))
    __rmatmul__ = _ProxyLookup(_l_to_r_op(operator.matmul))
    __rtruediv__ = _ProxyLookup(_l_to_r_op(operator.truediv))
    __rfloordiv__ = _ProxyLookup(_l_to_r_op(operator.floordiv))
    __rmod__ = _ProxyLookup(_l_to_r_op(operator.mod))
    __rdivmod__ = _ProxyLookup(_l_to_r_op(divmod))
    __rpow__ = _ProxyLookup(_l_to_r_op(pow))
    __rlshift__ = _ProxyLookup(_l_to_r_op(operator.lshift))
    __rrshift__ = _ProxyLookup(_l_to_r_op(operator.rshift))
    __rand__ = _ProxyLookup(_l_to_r_op(operator.and_))
    __rxor__ = _ProxyLookup(_l_to_r_op(operator.xor))
    __ror__ = _ProxyLookup(_l_to_r_op(operator.or_))
    __iadd__ = _ProxyIOp(operator.iadd)
    __isub__ = _ProxyIOp(operator.isub)
    __imul__ = _ProxyIOp(operator.imul)
    __imatmul__ = _ProxyIOp(operator.imatmul)
    __itruediv__ = _ProxyIOp(operator.itruediv)
    __ifloordiv__ = _ProxyIOp(operator.ifloordiv)
    __imod__ = _ProxyIOp(operator.imod)
    __ipow__ = _ProxyIOp(operator.ipow)
    __ilshift__ = _ProxyIOp(operator.ilshift)
    __irshift__ = _ProxyIOp(operator.irshift)
    __iand__ = _ProxyIOp(operator.iand)
    __ixor__ = _ProxyIOp(operator.ixor)
    __ior__ = _ProxyIOp(operator.ior)
    __neg__ = _ProxyLookup(operator.neg)
    __pos__ = _ProxyLookup(operator.pos)
    __abs__ = _ProxyLookup(abs)
    __invert__ = _ProxyLookup(operator.invert)
    __complex__ = _ProxyLookup(complex)
    __int__ = _ProxyLookup(int)
    __float__ = _ProxyLookup(float)
    __index__ = _ProxyLookup(operator.index)
    __round__ = _ProxyLookup(round)
    __trunc__ = _ProxyLookup(math.trunc)
    __floor__ = _ProxyLookup(math.floor)
    __ceil__ = _ProxyLookup(math.ceil)
    __enter__ = _ProxyLookup()
    __exit__ = _ProxyLookup()
    __await__ = _ProxyLookup()
    __aiter__ = _ProxyLookup()
    __anext__ = _ProxyLookup()
    __aenter__ = _ProxyLookup()
    __aexit__ = _ProxyLookup()
    __copy__ = _ProxyLookup(copy.copy)
    __deepcopy__ = _ProxyLookup(copy.deepcopy)
    # __getnewargs_ex__ (pickle through proxy not supported)
    # __getnewargs__ (pickle)
    # __getstate__ (pickle)
    # __setstate__ (pickle)
    # __reduce__ (pickle)
    # __reduce_ex__ (pickle)




          

      

      

    

  

    
      
          
            
  Source code for werkzeug.routing

"""When it comes to combining multiple controller or view functions
(however you want to call them) you need a dispatcher. A simple way
would be applying regular expression tests on the ``PATH_INFO`` and
calling registered callback functions that return the value then.

This module implements a much more powerful system than simple regular
expression matching because it can also convert values in the URLs and
build URLs.

Here a simple example that creates a URL map for an application with
two subdomains (www and kb) and some URL rules:

.. code-block:: python

    m = Map([
        # Static URLs
        Rule('/', endpoint='static/index'),
        Rule('/about', endpoint='static/about'),
        Rule('/help', endpoint='static/help'),
        # Knowledge Base
        Subdomain('kb', [
            Rule('/', endpoint='kb/index'),
            Rule('/browse/', endpoint='kb/browse'),
            Rule('/browse/<int:id>/', endpoint='kb/browse'),
            Rule('/browse/<int:id>/<int:page>', endpoint='kb/browse')
        ])
    ], default_subdomain='www')

If the application doesn't use subdomains it's perfectly fine to not set
the default subdomain and not use the `Subdomain` rule factory. The
endpoint in the rules can be anything, for example import paths or
unique identifiers. The WSGI application can use those endpoints to get the
handler for that URL.  It doesn't have to be a string at all but it's
recommended.

Now it's possible to create a URL adapter for one of the subdomains and
build URLs:

.. code-block:: python

    c = m.bind('example.com')

    c.build("kb/browse", dict(id=42))
    'http://kb.example.com/browse/42/'

    c.build("kb/browse", dict())
    'http://kb.example.com/browse/'

    c.build("kb/browse", dict(id=42, page=3))
    'http://kb.example.com/browse/42/3'

    c.build("static/about")
    '/about'

    c.build("static/index", force_external=True)
    'http://www.example.com/'

    c = m.bind('example.com', subdomain='kb')

    c.build("static/about")
    'http://www.example.com/about'

The first argument to bind is the server name *without* the subdomain.
Per default it will assume that the script is mounted on the root, but
often that's not the case so you can provide the real mount point as
second argument:

.. code-block:: python

    c = m.bind('example.com', '/applications/example')

The third argument can be the subdomain, if not given the default
subdomain is used.  For more details about binding have a look at the
documentation of the `MapAdapter`.

And here is how you can match URLs:

.. code-block:: python

    c = m.bind('example.com')

    c.match("/")
    ('static/index', {})

    c.match("/about")
    ('static/about', {})

    c = m.bind('example.com', '/', 'kb')

    c.match("/")
    ('kb/index', {})

    c.match("/browse/42/23")
    ('kb/browse', {'id': 42, 'page': 23})

If matching fails you get a ``NotFound`` exception, if the rule thinks
it's a good idea to redirect (for example because the URL was defined
to have a slash at the end but the request was missing that slash) it
will raise a ``RequestRedirect`` exception. Both are subclasses of
``HTTPException`` so you can use those errors as responses in the
application.

If matching succeeded but the URL rule was incompatible to the given
method (for example there were only rules for ``GET`` and ``HEAD`` but
routing tried to match a ``POST`` request) a ``MethodNotAllowed``
exception is raised.
"""
import ast
import difflib
import posixpath
import re
import typing
import typing as t
import uuid
import warnings
from pprint import pformat
from string import Template
from threading import Lock
from types import CodeType

from ._internal import _encode_idna
from ._internal import _get_environ
from ._internal import _to_bytes
from ._internal import _to_str
from ._internal import _wsgi_decoding_dance
from .datastructures import ImmutableDict
from .datastructures import MultiDict
from .exceptions import BadHost
from .exceptions import BadRequest
from .exceptions import HTTPException
from .exceptions import MethodNotAllowed
from .exceptions import NotFound
from .urls import _fast_url_quote
from .urls import url_encode
from .urls import url_join
from .urls import url_quote
from .utils import cached_property
from .utils import redirect
from .wsgi import get_host

if t.TYPE_CHECKING:
    import typing_extensions as te
    from _typeshed.wsgi import WSGIApplication
    from _typeshed.wsgi import WSGIEnvironment
    from .wrappers.response import Response

_rule_re = re.compile(
    r"""
    (?P<static>[^<]*)                           # static rule data
    <
    (?:
        (?P<converter>[a-zA-Z_][a-zA-Z0-9_]*)   # converter name
        (?:\((?P<args>.*?)\))?                  # converter arguments
        \:                                      # variable delimiter
    )?
    (?P<variable>[a-zA-Z_][a-zA-Z0-9_]*)        # variable name
    >
    """,
    re.VERBOSE,
)
_simple_rule_re = re.compile(r"<([^>]+)>")
_converter_args_re = re.compile(
    r"""
    ((?P<name>\w+)\s*=\s*)?
    (?P<value>
        True|False|
        \d+.\d+|
        \d+.|
        \d+|
        [\w\d_.]+|
        [urUR]?(?P<stringval>"[^"]*?"|'[^']*')
    )\s*,
    """,
    re.VERBOSE,
)


_PYTHON_CONSTANTS = {"None": None, "True": True, "False": False}


def _pythonize(value: str) -> t.Union[None, bool, int, float, str]:
    if value in _PYTHON_CONSTANTS:
        return _PYTHON_CONSTANTS[value]
    for convert in int, float:
        try:
            return convert(value)  # type: ignore
        except ValueError:
            pass
    if value[:1] == value[-1:] and value[0] in "\"'":
        value = value[1:-1]
    return str(value)


def parse_converter_args(argstr: str) -> t.Tuple[t.Tuple, t.Dict[str, t.Any]]:
    argstr += ","
    args = []
    kwargs = {}

    for item in _converter_args_re.finditer(argstr):
        value = item.group("stringval")
        if value is None:
            value = item.group("value")
        value = _pythonize(value)
        if not item.group("name"):
            args.append(value)
        else:
            name = item.group("name")
            kwargs[name] = value

    return tuple(args), kwargs


def parse_rule(rule: str) -> t.Iterator[t.Tuple[t.Optional[str], t.Optional[str], str]]:
    """Parse a rule and return it as generator. Each iteration yields tuples
    in the form ``(converter, arguments, variable)``. If the converter is
    `None` it's a static url part, otherwise it's a dynamic one.

    :internal:
    """
    pos = 0
    end = len(rule)
    do_match = _rule_re.match
    used_names = set()
    while pos < end:
        m = do_match(rule, pos)
        if m is None:
            break
        data = m.groupdict()
        if data["static"]:
            yield None, None, data["static"]
        variable = data["variable"]
        converter = data["converter"] or "default"
        if variable in used_names:
            raise ValueError(f"variable name {variable!r} used twice.")
        used_names.add(variable)
        yield converter, data["args"] or None, variable
        pos = m.end()
    if pos < end:
        remaining = rule[pos:]
        if ">" in remaining or "<" in remaining:
            raise ValueError(f"malformed url rule: {rule!r}")
        yield None, None, remaining


class RoutingException(Exception):
    """Special exceptions that require the application to redirect, notifying
    about missing urls, etc.

    :internal:
    """


class RequestRedirect(HTTPException, RoutingException):
    """Raise if the map requests a redirect. This is for example the case if
    `strict_slashes` are activated and an url that requires a trailing slash.

    The attribute `new_url` contains the absolute destination url.
    """

    code = 308

    def __init__(self, new_url: str) -> None:
        super().__init__(new_url)
        self.new_url = new_url

    def get_response(
        self,
        environ: t.Optional["WSGIEnvironment"] = None,
        scope: t.Optional[dict] = None,
    ) -> "Response":
        return redirect(self.new_url, self.code)


class RequestPath(RoutingException):
    """Internal exception."""

    __slots__ = ("path_info",)

    def __init__(self, path_info: str) -> None:
        super().__init__()
        self.path_info = path_info


class RequestAliasRedirect(RoutingException):  # noqa: B903
    """This rule is an alias and wants to redirect to the canonical URL."""

    def __init__(self, matched_values: t.Mapping[str, t.Any]) -> None:
        super().__init__()
        self.matched_values = matched_values


class BuildError(RoutingException, LookupError):
    """Raised if the build system cannot find a URL for an endpoint with the
    values provided.
    """

    def __init__(
        self,
        endpoint: str,
        values: t.Mapping[str, t.Any],
        method: t.Optional[str],
        adapter: t.Optional["MapAdapter"] = None,
    ) -> None:
        super().__init__(endpoint, values, method)
        self.endpoint = endpoint
        self.values = values
        self.method = method
        self.adapter = adapter

    @cached_property
    def suggested(self) -> t.Optional["Rule"]:
        return self.closest_rule(self.adapter)

    def closest_rule(self, adapter: t.Optional["MapAdapter"]) -> t.Optional["Rule"]:
        def _score_rule(rule: "Rule") -> float:
            return sum(
                [
                    0.98
                    * difflib.SequenceMatcher(
                        None, rule.endpoint, self.endpoint
                    ).ratio(),
                    0.01 * bool(set(self.values or ()).issubset(rule.arguments)),
                    0.01 * bool(rule.methods and self.method in rule.methods),
                ]
            )

        if adapter and adapter.map._rules:
            return max(adapter.map._rules, key=_score_rule)

        return None

    def __str__(self) -> str:
        message = [f"Could not build url for endpoint {self.endpoint!r}"]
        if self.method:
            message.append(f" ({self.method!r})")
        if self.values:
            message.append(f" with values {sorted(self.values)!r}")
        message.append(".")
        if self.suggested:
            if self.endpoint == self.suggested.endpoint:
                if (
                    self.method
                    and self.suggested.methods is not None
                    and self.method not in self.suggested.methods
                ):
                    message.append(
                        " Did you mean to use methods"
                        f" {sorted(self.suggested.methods)!r}?"
                    )
                missing_values = self.suggested.arguments.union(
                    set(self.suggested.defaults or ())
                ) - set(self.values.keys())
                if missing_values:
                    message.append(
                        f" Did you forget to specify values {sorted(missing_values)!r}?"
                    )
            else:
                message.append(f" Did you mean {self.suggested.endpoint!r} instead?")
        return "".join(message)


class WebsocketMismatch(BadRequest):
    """The only matched rule is either a WebSocket and the request is
    HTTP, or the rule is HTTP and the request is a WebSocket.
    """


class ValidationError(ValueError):
    """Validation error.  If a rule converter raises this exception the rule
    does not match the current URL and the next URL is tried.
    """


class RuleFactory:
    """As soon as you have more complex URL setups it's a good idea to use rule
    factories to avoid repetitive tasks.  Some of them are builtin, others can
    be added by subclassing `RuleFactory` and overriding `get_rules`.
    """

    def get_rules(self, map: "Map") -> t.Iterable["Rule"]:
        """Subclasses of `RuleFactory` have to override this method and return
        an iterable of rules."""
        raise NotImplementedError()


class Subdomain(RuleFactory):
    """All URLs provided by this factory have the subdomain set to a
    specific domain. For example if you want to use the subdomain for
    the current language this can be a good setup::

        url_map = Map([
            Rule('/', endpoint='#select_language'),
            Subdomain('<string(length=2):lang_code>', [
                Rule('/', endpoint='index'),
                Rule('/about', endpoint='about'),
                Rule('/help', endpoint='help')
            ])
        ])

    All the rules except for the ``'#select_language'`` endpoint will now
    listen on a two letter long subdomain that holds the language code
    for the current request.
    """

    def __init__(self, subdomain: str, rules: t.Iterable["Rule"]) -> None:
        self.subdomain = subdomain
        self.rules = rules

    def get_rules(self, map: "Map") -> t.Iterator["Rule"]:
        for rulefactory in self.rules:
            for rule in rulefactory.get_rules(map):
                rule = rule.empty()
                rule.subdomain = self.subdomain
                yield rule


class Submount(RuleFactory):
    """Like `Subdomain` but prefixes the URL rule with a given string::

        url_map = Map([
            Rule('/', endpoint='index'),
            Submount('/blog', [
                Rule('/', endpoint='blog/index'),
                Rule('/entry/<entry_slug>', endpoint='blog/show')
            ])
        ])

    Now the rule ``'blog/show'`` matches ``/blog/entry/<entry_slug>``.
    """

    def __init__(self, path: str, rules: t.Iterable["Rule"]) -> None:
        self.path = path.rstrip("/")
        self.rules = rules

    def get_rules(self, map: "Map") -> t.Iterator["Rule"]:
        for rulefactory in self.rules:
            for rule in rulefactory.get_rules(map):
                rule = rule.empty()
                rule.rule = self.path + rule.rule
                yield rule


class EndpointPrefix(RuleFactory):
    """Prefixes all endpoints (which must be strings for this factory) with
    another string. This can be useful for sub applications::

        url_map = Map([
            Rule('/', endpoint='index'),
            EndpointPrefix('blog/', [Submount('/blog', [
                Rule('/', endpoint='index'),
                Rule('/entry/<entry_slug>', endpoint='show')
            ])])
        ])
    """

    def __init__(self, prefix: str, rules: t.Iterable["Rule"]) -> None:
        self.prefix = prefix
        self.rules = rules

    def get_rules(self, map: "Map") -> t.Iterator["Rule"]:
        for rulefactory in self.rules:
            for rule in rulefactory.get_rules(map):
                rule = rule.empty()
                rule.endpoint = self.prefix + rule.endpoint
                yield rule


class RuleTemplate:
    """Returns copies of the rules wrapped and expands string templates in
    the endpoint, rule, defaults or subdomain sections.

    Here a small example for such a rule template::

        from werkzeug.routing import Map, Rule, RuleTemplate

        resource = RuleTemplate([
            Rule('/$name/', endpoint='$name.list'),
            Rule('/$name/<int:id>', endpoint='$name.show')
        ])

        url_map = Map([resource(name='user'), resource(name='page')])

    When a rule template is called the keyword arguments are used to
    replace the placeholders in all the string parameters.
    """

    def __init__(self, rules: t.Iterable["Rule"]) -> None:
        self.rules = list(rules)

    def __call__(self, *args: t.Any, **kwargs: t.Any) -> "RuleTemplateFactory":
        return RuleTemplateFactory(self.rules, dict(*args, **kwargs))


class RuleTemplateFactory(RuleFactory):
    """A factory that fills in template variables into rules.  Used by
    `RuleTemplate` internally.

    :internal:
    """

    def __init__(self, rules: t.Iterable["Rule"], context: t.Dict[str, t.Any]) -> None:
        self.rules = rules
        self.context = context

    def get_rules(self, map: "Map") -> t.Iterator["Rule"]:
        for rulefactory in self.rules:
            for rule in rulefactory.get_rules(map):
                new_defaults = subdomain = None
                if rule.defaults:
                    new_defaults = {}
                    for key, value in rule.defaults.items():
                        if isinstance(value, str):
                            value = Template(value).substitute(self.context)
                        new_defaults[key] = value
                if rule.subdomain is not None:
                    subdomain = Template(rule.subdomain).substitute(self.context)
                new_endpoint = rule.endpoint
                if isinstance(new_endpoint, str):
                    new_endpoint = Template(new_endpoint).substitute(self.context)
                yield Rule(
                    Template(rule.rule).substitute(self.context),
                    new_defaults,
                    subdomain,
                    rule.methods,
                    rule.build_only,
                    new_endpoint,
                    rule.strict_slashes,
                )


def _prefix_names(src: str) -> ast.stmt:
    """ast parse and prefix names with `.` to avoid collision with user vars"""
    tree = ast.parse(src).body[0]
    if isinstance(tree, ast.Expr):
        tree = tree.value  # type: ignore
    for node in ast.walk(tree):
        if isinstance(node, ast.Name):
            node.id = f".{node.id}"
    return tree


_CALL_CONVERTER_CODE_FMT = "self._converters[{elem!r}].to_url()"
_IF_KWARGS_URL_ENCODE_CODE = """\
if kwargs:
    q = '?'
    params = self._encode_query_vars(kwargs)
else:
    q = params = ''
"""
_IF_KWARGS_URL_ENCODE_AST = _prefix_names(_IF_KWARGS_URL_ENCODE_CODE)
_URL_ENCODE_AST_NAMES = (_prefix_names("q"), _prefix_names("params"))


class Rule(RuleFactory):
    """A Rule represents one URL pattern.  There are some options for `Rule`
    that change the way it behaves and are passed to the `Rule` constructor.
    Note that besides the rule-string all arguments *must* be keyword arguments
    in order to not break the application on Werkzeug upgrades.

    `string`
        Rule strings basically are just normal URL paths with placeholders in
        the format ``<converter(arguments):name>`` where the converter and the
        arguments are optional.  If no converter is defined the `default`
        converter is used which means `string` in the normal configuration.

        URL rules that end with a slash are branch URLs, others are leaves.
        If you have `strict_slashes` enabled (which is the default), all
        branch URLs that are matched without a trailing slash will trigger a
        redirect to the same URL with the missing slash appended.

        The converters are defined on the `Map`.

    `endpoint`
        The endpoint for this rule. This can be anything. A reference to a
        function, a string, a number etc.  The preferred way is using a string
        because the endpoint is used for URL generation.

    `defaults`
        An optional dict with defaults for other rules with the same endpoint.
        This is a bit tricky but useful if you want to have unique URLs::

            url_map = Map([
                Rule('/all/', defaults={'page': 1}, endpoint='all_entries'),
                Rule('/all/page/<int:page>', endpoint='all_entries')
            ])

        If a user now visits ``http://example.com/all/page/1`` he will be
        redirected to ``http://example.com/all/``.  If `redirect_defaults` is
        disabled on the `Map` instance this will only affect the URL
        generation.

    `subdomain`
        The subdomain rule string for this rule. If not specified the rule
        only matches for the `default_subdomain` of the map.  If the map is
        not bound to a subdomain this feature is disabled.

        Can be useful if you want to have user profiles on different subdomains
        and all subdomains are forwarded to your application::

            url_map = Map([
                Rule('/', subdomain='<username>', endpoint='user/homepage'),
                Rule('/stats', subdomain='<username>', endpoint='user/stats')
            ])

    `methods`
        A sequence of http methods this rule applies to.  If not specified, all
        methods are allowed. For example this can be useful if you want different
        endpoints for `POST` and `GET`.  If methods are defined and the path
        matches but the method matched against is not in this list or in the
        list of another rule for that path the error raised is of the type
        `MethodNotAllowed` rather than `NotFound`.  If `GET` is present in the
        list of methods and `HEAD` is not, `HEAD` is added automatically.

    `strict_slashes`
        Override the `Map` setting for `strict_slashes` only for this rule. If
        not specified the `Map` setting is used.

    `merge_slashes`
        Override :attr:`Map.merge_slashes` for this rule.

    `build_only`
        Set this to True and the rule will never match but will create a URL
        that can be build. This is useful if you have resources on a subdomain
        or folder that are not handled by the WSGI application (like static data)

    `redirect_to`
        If given this must be either a string or callable.  In case of a
        callable it's called with the url adapter that triggered the match and
        the values of the URL as keyword arguments and has to return the target
        for the redirect, otherwise it has to be a string with placeholders in
        rule syntax::

            def foo_with_slug(adapter, id):
                # ask the database for the slug for the old id.  this of
                # course has nothing to do with werkzeug.
                return f'foo/{Foo.get_slug_for_id(id)}'

            url_map = Map([
                Rule('/foo/<slug>', endpoint='foo'),
                Rule('/some/old/url/<slug>', redirect_to='foo/<slug>'),
                Rule('/other/old/url/<int:id>', redirect_to=foo_with_slug)
            ])

        When the rule is matched the routing system will raise a
        `RequestRedirect` exception with the target for the redirect.

        Keep in mind that the URL will be joined against the URL root of the
        script so don't use a leading slash on the target URL unless you
        really mean root of that domain.

    `alias`
        If enabled this rule serves as an alias for another rule with the same
        endpoint and arguments.

    `host`
        If provided and the URL map has host matching enabled this can be
        used to provide a match rule for the whole host.  This also means
        that the subdomain feature is disabled.

    `websocket`
        If ``True``, this rule is only matches for WebSocket (``ws://``,
        ``wss://``) requests. By default, rules will only match for HTTP
        requests.

    .. versionadded:: 1.0
        Added ``websocket``.

    .. versionadded:: 1.0
        Added ``merge_slashes``.

    .. versionadded:: 0.7
        Added ``alias`` and ``host``.

    .. versionchanged:: 0.6.1
       ``HEAD`` is added to ``methods`` if ``GET`` is present.
    """

    def __init__(
        self,
        string: str,
        defaults: t.Optional[t.Mapping[str, t.Any]] = None,
        subdomain: t.Optional[str] = None,
        methods: t.Optional[t.Iterable[str]] = None,
        build_only: bool = False,
        endpoint: t.Optional[str] = None,
        strict_slashes: t.Optional[bool] = None,
        merge_slashes: t.Optional[bool] = None,
        redirect_to: t.Optional[t.Union[str, t.Callable[..., str]]] = None,
        alias: bool = False,
        host: t.Optional[str] = None,
        websocket: bool = False,
    ) -> None:
        if not string.startswith("/"):
            raise ValueError("urls must start with a leading slash")
        self.rule = string
        self.is_leaf = not string.endswith("/")

        self.map: "Map" = None  # type: ignore
        self.strict_slashes = strict_slashes
        self.merge_slashes = merge_slashes
        self.subdomain = subdomain
        self.host = host
        self.defaults = defaults
        self.build_only = build_only
        self.alias = alias
        self.websocket = websocket

        if methods is not None:
            if isinstance(methods, str):
                raise TypeError("'methods' should be a list of strings.")

            methods = {x.upper() for x in methods}

            if "HEAD" not in methods and "GET" in methods:
                methods.add("HEAD")

            if websocket and methods - {"GET", "HEAD", "OPTIONS"}:
                raise ValueError(
                    "WebSocket rules can only use 'GET', 'HEAD', and 'OPTIONS' methods."
                )

        self.methods = methods
        self.endpoint: str = endpoint  # type: ignore
        self.redirect_to = redirect_to

        if defaults:
            self.arguments = set(map(str, defaults))
        else:
            self.arguments = set()

        self._trace: t.List[t.Tuple[bool, str]] = []

    def empty(self) -> "Rule":
        """
        Return an unbound copy of this rule.

        This can be useful if want to reuse an already bound URL for another
        map.  See ``get_empty_kwargs`` to override what keyword arguments are
        provided to the new copy.
        """
        return type(self)(self.rule, **self.get_empty_kwargs())

    def get_empty_kwargs(self) -> t.Mapping[str, t.Any]:
        """
        Provides kwargs for instantiating empty copy with empty()

        Use this method to provide custom keyword arguments to the subclass of
        ``Rule`` when calling ``some_rule.empty()``.  Helpful when the subclass
        has custom keyword arguments that are needed at instantiation.

        Must return a ``dict`` that will be provided as kwargs to the new
        instance of ``Rule``, following the initial ``self.rule`` value which
        is always provided as the first, required positional argument.
        """
        defaults = None
        if self.defaults:
            defaults = dict(self.defaults)
        return dict(
            defaults=defaults,
            subdomain=self.subdomain,
            methods=self.methods,
            build_only=self.build_only,
            endpoint=self.endpoint,
            strict_slashes=self.strict_slashes,
            redirect_to=self.redirect_to,
            alias=self.alias,
            host=self.host,
        )

    def get_rules(self, map: "Map") -> t.Iterator["Rule"]:
        yield self

    def refresh(self) -> None:
        """Rebinds and refreshes the URL.  Call this if you modified the
        rule in place.

        :internal:
        """
        self.bind(self.map, rebind=True)

    def bind(self, map: "Map", rebind: bool = False) -> None:
        """Bind the url to a map and create a regular expression based on
        the information from the rule itself and the defaults from the map.

        :internal:
        """
        if self.map is not None and not rebind:
            raise RuntimeError(f"url rule {self!r} already bound to map {self.map!r}")
        self.map = map
        if self.strict_slashes is None:
            self.strict_slashes = map.strict_slashes
        if self.merge_slashes is None:
            self.merge_slashes = map.merge_slashes
        if self.subdomain is None:
            self.subdomain = map.default_subdomain
        self.compile()

    def get_converter(
        self,
        variable_name: str,
        converter_name: str,
        args: t.Tuple,
        kwargs: t.Mapping[str, t.Any],
    ) -> "BaseConverter":
        """Looks up the converter for the given parameter.

        .. versionadded:: 0.9
        """
        if converter_name not in self.map.converters:
            raise LookupError(f"the converter {converter_name!r} does not exist")
        return self.map.converters[converter_name](self.map, *args, **kwargs)

    def _encode_query_vars(self, query_vars: t.Mapping[str, t.Any]) -> str:
        return url_encode(
            query_vars,
            charset=self.map.charset,
            sort=self.map.sort_parameters,
            key=self.map.sort_key,
        )

    def compile(self) -> None:
        """Compiles the regular expression and stores it."""
        assert self.map is not None, "rule not bound"

        if self.map.host_matching:
            domain_rule = self.host or ""
        else:
            domain_rule = self.subdomain or ""

        self._trace = []
        self._converters: t.Dict[str, "BaseConverter"] = {}
        self._static_weights: t.List[t.Tuple[int, int]] = []
        self._argument_weights: t.List[int] = []
        regex_parts = []

        def _build_regex(rule: str) -> None:
            index = 0
            for converter, arguments, variable in parse_rule(rule):
                if converter is None:
                    for match in re.finditer(r"/+|[^/]+", variable):
                        part = match.group(0)
                        if part.startswith("/"):
                            if self.merge_slashes:
                                regex_parts.append(r"/+?")
                                self._trace.append((False, "/"))
                            else:
                                regex_parts.append(part)
                                self._trace.append((False, part))
                            continue
                        self._trace.append((False, part))
                        regex_parts.append(re.escape(part))
                        if part:
                            self._static_weights.append((index, -len(part)))
                else:
                    if arguments:
                        c_args, c_kwargs = parse_converter_args(arguments)
                    else:
                        c_args = ()
                        c_kwargs = {}
                    convobj = self.get_converter(variable, converter, c_args, c_kwargs)
                    regex_parts.append(f"(?P<{variable}>{convobj.regex})")
                    self._converters[variable] = convobj
                    self._trace.append((True, variable))
                    self._argument_weights.append(convobj.weight)
                    self.arguments.add(str(variable))
                index = index + 1

        _build_regex(domain_rule)
        regex_parts.append("\\|")
        self._trace.append((False, "|"))
        _build_regex(self.rule if self.is_leaf else self.rule.rstrip("/"))
        if not self.is_leaf:
            self._trace.append((False, "/"))

        self._build: t.Callable[..., t.Tuple[str, str]]
        self._build = self._compile_builder(False).__get__(self, None)  # type: ignore
        self._build_unknown: t.Callable[..., t.Tuple[str, str]]
        self._build_unknown = self._compile_builder(True).__get__(  # type: ignore
            self, None
        )

        if self.build_only:
            return

        if not (self.is_leaf and self.strict_slashes):
            reps = "*" if self.merge_slashes else "?"
            tail = f"(?<!/)(?P<__suffix__>/{reps})"
        else:
            tail = ""

        regex = f"^{''.join(regex_parts)}{tail}$"
        self._regex = re.compile(regex)

    def match(
        self, path: str, method: t.Optional[str] = None
    ) -> t.Optional[t.MutableMapping[str, t.Any]]:
        """Check if the rule matches a given path. Path is a string in the
        form ``"subdomain|/path"`` and is assembled by the map.  If
        the map is doing host matching the subdomain part will be the host
        instead.

        If the rule matches a dict with the converted values is returned,
        otherwise the return value is `None`.

        :internal:
        """
        if not self.build_only:
            require_redirect = False

            m = self._regex.search(path)
            if m is not None:
                groups = m.groupdict()
                # we have a folder like part of the url without a trailing
                # slash and strict slashes enabled. raise an exception that
                # tells the map to redirect to the same url but with a
                # trailing slash
                if (
                    self.strict_slashes
                    and not self.is_leaf
                    and not groups.pop("__suffix__")
                    and (
                        method is None or self.methods is None or method in self.methods
                    )
                ):
                    path += "/"
                    require_redirect = True
                # if we are not in strict slashes mode we have to remove
                # a __suffix__
                elif not self.strict_slashes:
                    del groups["__suffix__"]

                result = {}
                for name, value in groups.items():
                    try:
                        value = self._converters[name].to_python(value)
                    except ValidationError:
                        return None
                    result[str(name)] = value
                if self.defaults:
                    result.update(self.defaults)

                if self.merge_slashes:
                    new_path = "|".join(self.build(result, False))  # type: ignore
                    if path.endswith("/") and not new_path.endswith("/"):
                        new_path += "/"
                    if new_path.count("/") < path.count("/"):
                        path = new_path
                        require_redirect = True

                if require_redirect:
                    path = path.split("|", 1)[1]
                    raise RequestPath(path)

                if self.alias and self.map.redirect_defaults:
                    raise RequestAliasRedirect(result)

                return result

        return None

    @staticmethod
    def _get_func_code(code: CodeType, name: str) -> t.Callable[..., t.Tuple[str, str]]:
        globs: t.Dict[str, t.Any] = {}
        locs: t.Dict[str, t.Any] = {}
        exec(code, globs, locs)
        return locs[name]  # type: ignore

    def _compile_builder(
        self, append_unknown: bool = True
    ) -> t.Callable[..., t.Tuple[str, str]]:
        defaults = self.defaults or {}
        dom_ops: t.List[t.Tuple[bool, str]] = []
        url_ops: t.List[t.Tuple[bool, str]] = []

        opl = dom_ops
        for is_dynamic, data in self._trace:
            if data == "|" and opl is dom_ops:
                opl = url_ops
                continue
            # this seems like a silly case to ever come up but:
            # if a default is given for a value that appears in the rule,
            # resolve it to a constant ahead of time
            if is_dynamic and data in defaults:
                data = self._converters[data].to_url(defaults[data])
                opl.append((False, data))
            elif not is_dynamic:
                opl.append(
                    (False, url_quote(_to_bytes(data, self.map.charset), safe="/:|+"))
                )
            else:
                opl.append((True, data))

        def _convert(elem: str) -> ast.stmt:
            ret = _prefix_names(_CALL_CONVERTER_CODE_FMT.format(elem=elem))
            ret.args = [ast.Name(str(elem), ast.Load())]  # type: ignore  # str for py2
            return ret

        def _parts(ops: t.List[t.Tuple[bool, str]]) -> t.List[ast.AST]:
            parts = [
                _convert(elem) if is_dynamic else ast.Str(s=elem)
                for is_dynamic, elem in ops
            ]
            parts = parts or [ast.Str("")]
            # constant fold
            ret = [parts[0]]
            for p in parts[1:]:
                if isinstance(p, ast.Str) and isinstance(ret[-1], ast.Str):
                    ret[-1] = ast.Str(ret[-1].s + p.s)
                else:
                    ret.append(p)
            return ret

        dom_parts = _parts(dom_ops)
        url_parts = _parts(url_ops)
        if not append_unknown:
            body = []
        else:
            body = [_IF_KWARGS_URL_ENCODE_AST]
            url_parts.extend(_URL_ENCODE_AST_NAMES)

        def _join(parts: t.List[ast.AST]) -> ast.AST:
            if len(parts) == 1:  # shortcut
                return parts[0]
            return ast.JoinedStr(parts)

        body.append(
            ast.Return(ast.Tuple([_join(dom_parts), _join(url_parts)], ast.Load()))
        )

        pargs = [
            elem
            for is_dynamic, elem in dom_ops + url_ops
            if is_dynamic and elem not in defaults
        ]
        kargs = [str(k) for k in defaults]

        func_ast: ast.FunctionDef = _prefix_names("def _(): pass")  # type: ignore
        func_ast.name = f"<builder:{self.rule!r}>"
        func_ast.args.args.append(ast.arg(".self", None))
        for arg in pargs + kargs:
            func_ast.args.args.append(ast.arg(arg, None))
        func_ast.args.kwarg = ast.arg(".kwargs", None)
        for _ in kargs:
            func_ast.args.defaults.append(ast.Str(""))
        func_ast.body = body

        # use `ast.parse` instead of `ast.Module` for better portability
        # Python 3.8 changes the signature of `ast.Module`
        module = ast.parse("")
        module.body = [func_ast]

        # mark everything as on line 1, offset 0
        # less error-prone than `ast.fix_missing_locations`
        # bad line numbers cause an assert to fail in debug builds
        for node in ast.walk(module):
            if "lineno" in node._attributes:
                node.lineno = 1
            if "col_offset" in node._attributes:
                node.col_offset = 0

        code = compile(module, "<werkzeug routing>", "exec")
        return self._get_func_code(code, func_ast.name)

    def build(
        self, values: t.Mapping[str, t.Any], append_unknown: bool = True
    ) -> t.Optional[t.Tuple[str, str]]:
        """Assembles the relative url for that rule and the subdomain.
        If building doesn't work for some reasons `None` is returned.

        :internal:
        """
        try:
            if append_unknown:
                return self._build_unknown(**values)
            else:
                return self._build(**values)
        except ValidationError:
            return None

    def provides_defaults_for(self, rule: "Rule") -> bool:
        """Check if this rule has defaults for a given rule.

        :internal:
        """
        return bool(
            not self.build_only
            and self.defaults
            and self.endpoint == rule.endpoint
            and self != rule
            and self.arguments == rule.arguments
        )

    def suitable_for(
        self, values: t.Mapping[str, t.Any], method: t.Optional[str] = None
    ) -> bool:
        """Check if the dict of values has enough data for url generation.

        :internal:
        """
        # if a method was given explicitly and that method is not supported
        # by this rule, this rule is not suitable.
        if (
            method is not None
            and self.methods is not None
            and method not in self.methods
        ):
            return False

        defaults = self.defaults or ()

        # all arguments required must be either in the defaults dict or
        # the value dictionary otherwise it's not suitable
        for key in self.arguments:
            if key not in defaults and key not in values:
                return False

        # in case defaults are given we ensure that either the value was
        # skipped or the value is the same as the default value.
        if defaults:
            for key, value in defaults.items():
                if key in values and value != values[key]:
                    return False

        return True

    def match_compare_key(
        self,
    ) -> t.Tuple[bool, int, t.Iterable[t.Tuple[int, int]], int, t.Iterable[int]]:
        """The match compare key for sorting.

        Current implementation:

        1.  rules without any arguments come first for performance
            reasons only as we expect them to match faster and some
            common ones usually don't have any arguments (index pages etc.)
        2.  rules with more static parts come first so the second argument
            is the negative length of the number of the static weights.
        3.  we order by static weights, which is a combination of index
            and length
        4.  The more complex rules come first so the next argument is the
            negative length of the number of argument weights.
        5.  lastly we order by the actual argument weights.

        :internal:
        """
        return (
            bool(self.arguments),
            -len(self._static_weights),
            self._static_weights,
            -len(self._argument_weights),
            self._argument_weights,
        )

    def build_compare_key(self) -> t.Tuple[int, int, int]:
        """The build compare key for sorting.

        :internal:
        """
        return (1 if self.alias else 0, -len(self.arguments), -len(self.defaults or ()))

    def __eq__(self, other: object) -> bool:
        return isinstance(other, type(self)) and self._trace == other._trace

    __hash__ = None  # type: ignore

    def __str__(self) -> str:
        return self.rule

    def __repr__(self) -> str:
        if self.map is None:
            return f"<{type(self).__name__} (unbound)>"
        parts = []
        for is_dynamic, data in self._trace:
            if is_dynamic:
                parts.append(f"<{data}>")
            else:
                parts.append(data)
        parts = "".join(parts).lstrip("|")
        methods = f" ({', '.join(self.methods)})" if self.methods is not None else ""
        return f"<{type(self).__name__} {parts!r}{methods} -> {self.endpoint}>"


class BaseConverter:
    """Base class for all converters."""

    regex = "[^/]+"
    weight = 100

    def __init__(self, map: "Map", *args: t.Any, **kwargs: t.Any) -> None:
        self.map = map

    def to_python(self, value: str) -> t.Any:
        return value

    def to_url(self, value: t.Any) -> str:
        if isinstance(value, (bytes, bytearray)):
            return _fast_url_quote(value)
        return _fast_url_quote(str(value).encode(self.map.charset))


class UnicodeConverter(BaseConverter):
    """This converter is the default converter and accepts any string but
    only one path segment.  Thus the string can not include a slash.

    This is the default validator.

    Example::

        Rule('/pages/<page>'),
        Rule('/<string(length=2):lang_code>')

    :param map: the :class:`Map`.
    :param minlength: the minimum length of the string.  Must be greater
                      or equal 1.
    :param maxlength: the maximum length of the string.
    :param length: the exact length of the string.
    """

    def __init__(
        self,
        map: "Map",
        minlength: int = 1,
        maxlength: t.Optional[int] = None,
        length: t.Optional[int] = None,
    ) -> None:
        super().__init__(map)
        if length is not None:
            length_regex = f"{{{int(length)}}}"
        else:
            if maxlength is None:
                maxlength_value = ""
            else:
                maxlength_value = str(int(maxlength))
            length_regex = f"{{{int(minlength)},{maxlength_value}}}"
        self.regex = f"[^/]{length_regex}"


class AnyConverter(BaseConverter):
    """Matches one of the items provided.  Items can either be Python
    identifiers or strings::

        Rule('/<any(about, help, imprint, class, "foo,bar"):page_name>')

    :param map: the :class:`Map`.
    :param items: this function accepts the possible items as positional
                  arguments.
    """

    def __init__(self, map: "Map", *items: str) -> None:
        super().__init__(map)
        self.regex = f"(?:{'|'.join([re.escape(x) for x in items])})"


class PathConverter(BaseConverter):
    """Like the default :class:`UnicodeConverter`, but it also matches
    slashes.  This is useful for wikis and similar applications::

        Rule('/<path:wikipage>')
        Rule('/<path:wikipage>/edit')

    :param map: the :class:`Map`.
    """

    regex = "[^/].*?"
    weight = 200


class NumberConverter(BaseConverter):
    """Baseclass for `IntegerConverter` and `FloatConverter`.

    :internal:
    """

    weight = 50
    num_convert: t.Callable = int

    def __init__(
        self,
        map: "Map",
        fixed_digits: int = 0,
        min: t.Optional[int] = None,
        max: t.Optional[int] = None,
        signed: bool = False,
    ) -> None:
        if signed:
            self.regex = self.signed_regex
        super().__init__(map)
        self.fixed_digits = fixed_digits
        self.min = min
        self.max = max
        self.signed = signed

    def to_python(self, value: str) -> t.Any:
        if self.fixed_digits and len(value) != self.fixed_digits:
            raise ValidationError()
        value = self.num_convert(value)
        if (self.min is not None and value < self.min) or (
            self.max is not None and value > self.max
        ):
            raise ValidationError()
        return value

    def to_url(self, value: t.Any) -> str:
        value = str(self.num_convert(value))
        if self.fixed_digits:
            value = value.zfill(self.fixed_digits)
        return value

    @property
    def signed_regex(self) -> str:
        return f"-?{self.regex}"


class IntegerConverter(NumberConverter):
    """This converter only accepts integer values::

        Rule("/page/<int:page>")

    By default it only accepts unsigned, positive values. The ``signed``
    parameter will enable signed, negative values. ::

        Rule("/page/<int(signed=True):page>")

    :param map: The :class:`Map`.
    :param fixed_digits: The number of fixed digits in the URL. If you
        set this to ``4`` for example, the rule will only match if the
        URL looks like ``/0001/``. The default is variable length.
    :param min: The minimal value.
    :param max: The maximal value.
    :param signed: Allow signed (negative) values.

    .. versionadded:: 0.15
        The ``signed`` parameter.
    """

    regex = r"\d+"


class FloatConverter(NumberConverter):
    """This converter only accepts floating point values::

        Rule("/probability/<float:probability>")

    By default it only accepts unsigned, positive values. The ``signed``
    parameter will enable signed, negative values. ::

        Rule("/offset/<float(signed=True):offset>")

    :param map: The :class:`Map`.
    :param min: The minimal value.
    :param max: The maximal value.
    :param signed: Allow signed (negative) values.

    .. versionadded:: 0.15
        The ``signed`` parameter.
    """

    regex = r"\d+\.\d+"
    num_convert = float

    def __init__(
        self,
        map: "Map",
        min: t.Optional[float] = None,
        max: t.Optional[float] = None,
        signed: bool = False,
    ) -> None:
        super().__init__(map, min=min, max=max, signed=signed)  # type: ignore


class UUIDConverter(BaseConverter):
    """This converter only accepts UUID strings::

        Rule('/object/<uuid:identifier>')

    .. versionadded:: 0.10

    :param map: the :class:`Map`.
    """

    regex = (
        r"[A-Fa-f0-9]{8}-[A-Fa-f0-9]{4}-"
        r"[A-Fa-f0-9]{4}-[A-Fa-f0-9]{4}-[A-Fa-f0-9]{12}"
    )

    def to_python(self, value: str) -> uuid.UUID:
        return uuid.UUID(value)

    def to_url(self, value: uuid.UUID) -> str:
        return str(value)


#: the default converter mapping for the map.
DEFAULT_CONVERTERS: t.Mapping[str, t.Type[BaseConverter]] = {
    "default": UnicodeConverter,
    "string": UnicodeConverter,
    "any": AnyConverter,
    "path": PathConverter,
    "int": IntegerConverter,
    "float": FloatConverter,
    "uuid": UUIDConverter,
}


class Map:
    """The map class stores all the URL rules and some configuration
    parameters.  Some of the configuration values are only stored on the
    `Map` instance since those affect all rules, others are just defaults
    and can be overridden for each rule.  Note that you have to specify all
    arguments besides the `rules` as keyword arguments!

    :param rules: sequence of url rules for this map.
    :param default_subdomain: The default subdomain for rules without a
                              subdomain defined.
    :param charset: charset of the url. defaults to ``"utf-8"``
    :param strict_slashes: If a rule ends with a slash but the matched
        URL does not, redirect to the URL with a trailing slash.
    :param merge_slashes: Merge consecutive slashes when matching or
        building URLs. Matches will redirect to the normalized URL.
        Slashes in variable parts are not merged.
    :param redirect_defaults: This will redirect to the default rule if it
                              wasn't visited that way. This helps creating
                              unique URLs.
    :param converters: A dict of converters that adds additional converters
                       to the list of converters. If you redefine one
                       converter this will override the original one.
    :param sort_parameters: If set to `True` the url parameters are sorted.
                            See `url_encode` for more details.
    :param sort_key: The sort key function for `url_encode`.
    :param encoding_errors: the error method to use for decoding
    :param host_matching: if set to `True` it enables the host matching
                          feature and disables the subdomain one.  If
                          enabled the `host` parameter to rules is used
                          instead of the `subdomain` one.

    .. versionchanged:: 1.0
        If ``url_scheme`` is ``ws`` or ``wss``, only WebSocket rules
        will match.

    .. versionchanged:: 1.0
        Added ``merge_slashes``.

    .. versionchanged:: 0.7
        Added ``encoding_errors`` and ``host_matching``.

    .. versionchanged:: 0.5
        Added ``sort_parameters`` and ``sort_key``.
    """

    #: A dict of default converters to be used.
    default_converters = ImmutableDict(DEFAULT_CONVERTERS)

    #: The type of lock to use when updating.
    #:
    #: .. versionadded:: 1.0
    lock_class = Lock

    def __init__(
        self,
        rules: t.Optional[t.Iterable[RuleFactory]] = None,
        default_subdomain: str = "",
        charset: str = "utf-8",
        strict_slashes: bool = True,
        merge_slashes: bool = True,
        redirect_defaults: bool = True,
        converters: t.Optional[t.Mapping[str, t.Type[BaseConverter]]] = None,
        sort_parameters: bool = False,
        sort_key: t.Optional[t.Callable[[t.Any], t.Any]] = None,
        encoding_errors: str = "replace",
        host_matching: bool = False,
    ) -> None:
        self._rules: t.List[Rule] = []
        self._rules_by_endpoint: t.Dict[str, t.List[Rule]] = {}
        self._remap = True
        self._remap_lock = self.lock_class()

        self.default_subdomain = default_subdomain
        self.charset = charset
        self.encoding_errors = encoding_errors
        self.strict_slashes = strict_slashes
        self.merge_slashes = merge_slashes
        self.redirect_defaults = redirect_defaults
        self.host_matching = host_matching

        self.converters = self.default_converters.copy()
        if converters:
            self.converters.update(converters)

        self.sort_parameters = sort_parameters
        self.sort_key = sort_key

        for rulefactory in rules or ():
            self.add(rulefactory)

    def is_endpoint_expecting(self, endpoint: str, *arguments: str) -> bool:
        """Iterate over all rules and check if the endpoint expects
        the arguments provided.  This is for example useful if you have
        some URLs that expect a language code and others that do not and
        you want to wrap the builder a bit so that the current language
        code is automatically added if not provided but endpoints expect
        it.

        :param endpoint: the endpoint to check.
        :param arguments: this function accepts one or more arguments
                          as positional arguments.  Each one of them is
                          checked.
        """
        self.update()
        arguments = set(arguments)
        for rule in self._rules_by_endpoint[endpoint]:
            if arguments.issubset(rule.arguments):
                return True
        return False

    def iter_rules(self, endpoint: t.Optional[str] = None) -> t.Iterator[Rule]:
        """Iterate over all rules or the rules of an endpoint.

        :param endpoint: if provided only the rules for that endpoint
                         are returned.
        :return: an iterator
        """
        self.update()
        if endpoint is not None:
            return iter(self._rules_by_endpoint[endpoint])
        return iter(self._rules)

    def add(self, rulefactory: RuleFactory) -> None:
        """Add a new rule or factory to the map and bind it.  Requires that the
        rule is not bound to another map.

        :param rulefactory: a :class:`Rule` or :class:`RuleFactory`
        """
        for rule in rulefactory.get_rules(self):
            rule.bind(self)
            self._rules.append(rule)
            self._rules_by_endpoint.setdefault(rule.endpoint, []).append(rule)
        self._remap = True

    def bind(
        self,
        server_name: str,
        script_name: t.Optional[str] = None,
        subdomain: t.Optional[str] = None,
        url_scheme: str = "http",
        default_method: str = "GET",
        path_info: t.Optional[str] = None,
        query_args: t.Optional[t.Union[t.Mapping[str, t.Any], str]] = None,
    ) -> "MapAdapter":
        """Return a new :class:`MapAdapter` with the details specified to the
        call.  Note that `script_name` will default to ``'/'`` if not further
        specified or `None`.  The `server_name` at least is a requirement
        because the HTTP RFC requires absolute URLs for redirects and so all
        redirect exceptions raised by Werkzeug will contain the full canonical
        URL.

        If no path_info is passed to :meth:`match` it will use the default path
        info passed to bind.  While this doesn't really make sense for
        manual bind calls, it's useful if you bind a map to a WSGI
        environment which already contains the path info.

        `subdomain` will default to the `default_subdomain` for this map if
        no defined. If there is no `default_subdomain` you cannot use the
        subdomain feature.

        .. versionchanged:: 1.0
            If ``url_scheme`` is ``ws`` or ``wss``, only WebSocket rules
            will match.

        .. versionchanged:: 0.15
            ``path_info`` defaults to ``'/'`` if ``None``.

        .. versionchanged:: 0.8
            ``query_args`` can be a string.

        .. versionchanged:: 0.7
            Added ``query_args``.
        """
        server_name = server_name.lower()
        if self.host_matching:
            if subdomain is not None:
                raise RuntimeError("host matching enabled and a subdomain was provided")
        elif subdomain is None:
            subdomain = self.default_subdomain
        if script_name is None:
            script_name = "/"
        if path_info is None:
            path_info = "/"
        try:
            server_name = _encode_idna(server_name)  # type: ignore
        except UnicodeError:
            raise BadHost()
        return MapAdapter(
            self,
            server_name,
            script_name,
            subdomain,
            url_scheme,
            path_info,
            default_method,
            query_args,
        )

    def bind_to_environ(
        self,
        environ: "WSGIEnvironment",
        server_name: t.Optional[str] = None,
        subdomain: t.Optional[str] = None,
    ) -> "MapAdapter":
        """Like :meth:`bind` but you can pass it an WSGI environment and it
        will fetch the information from that dictionary.  Note that because of
        limitations in the protocol there is no way to get the current
        subdomain and real `server_name` from the environment.  If you don't
        provide it, Werkzeug will use `SERVER_NAME` and `SERVER_PORT` (or
        `HTTP_HOST` if provided) as used `server_name` with disabled subdomain
        feature.

        If `subdomain` is `None` but an environment and a server name is
        provided it will calculate the current subdomain automatically.
        Example: `server_name` is ``'example.com'`` and the `SERVER_NAME`
        in the wsgi `environ` is ``'staging.dev.example.com'`` the calculated
        subdomain will be ``'staging.dev'``.

        If the object passed as environ has an environ attribute, the value of
        this attribute is used instead.  This allows you to pass request
        objects.  Additionally `PATH_INFO` added as a default of the
        :class:`MapAdapter` so that you don't have to pass the path info to
        the match method.

        .. versionchanged:: 1.0.0
            If the passed server name specifies port 443, it will match
            if the incoming scheme is ``https`` without a port.

        .. versionchanged:: 1.0.0
            A warning is shown when the passed server name does not
            match the incoming WSGI server name.

        .. versionchanged:: 0.8
           This will no longer raise a ValueError when an unexpected server
           name was passed.

        .. versionchanged:: 0.5
            previously this method accepted a bogus `calculate_subdomain`
            parameter that did not have any effect.  It was removed because
            of that.

        :param environ: a WSGI environment.
        :param server_name: an optional server name hint (see above).
        :param subdomain: optionally the current subdomain (see above).
        """
        environ = _get_environ(environ)
        wsgi_server_name = get_host(environ).lower()
        scheme = environ["wsgi.url_scheme"]

        if (
            environ.get("HTTP_CONNECTION", "").lower() == "upgrade"
            and environ.get("HTTP_UPGRADE", "").lower() == "websocket"
        ):
            scheme = "wss" if scheme == "https" else "ws"

        if server_name is None:
            server_name = wsgi_server_name
        else:
            server_name = server_name.lower()

            # strip standard port to match get_host()
            if scheme in {"http", "ws"} and server_name.endswith(":80"):
                server_name = server_name[:-3]
            elif scheme in {"https", "wss"} and server_name.endswith(":443"):
                server_name = server_name[:-4]

        if subdomain is None and not self.host_matching:
            cur_server_name = wsgi_server_name.split(".")
            real_server_name = server_name.split(".")
            offset = -len(real_server_name)

            if cur_server_name[offset:] != real_server_name:
                # This can happen even with valid configs if the server was
                # accessed directly by IP address under some situations.
                # Instead of raising an exception like in Werkzeug 0.7 or
                # earlier we go by an invalid subdomain which will result
                # in a 404 error on matching.
                warnings.warn(
                    f"Current server name {wsgi_server_name!r} doesn't match configured"
                    f" server name {server_name!r}",
                    stacklevel=2,
                )
                subdomain = "<invalid>"
            else:
                subdomain = ".".join(filter(None, cur_server_name[:offset]))

        def _get_wsgi_string(name: str) -> t.Optional[str]:
            val = environ.get(name)
            if val is not None:
                return _wsgi_decoding_dance(val, self.charset)
            return None

        script_name = _get_wsgi_string("SCRIPT_NAME")
        path_info = _get_wsgi_string("PATH_INFO")
        query_args = _get_wsgi_string("QUERY_STRING")
        return Map.bind(
            self,
            server_name,
            script_name,
            subdomain,
            scheme,
            environ["REQUEST_METHOD"],
            path_info,
            query_args=query_args,
        )

    def update(self) -> None:
        """Called before matching and building to keep the compiled rules
        in the correct order after things changed.
        """
        if not self._remap:
            return

        with self._remap_lock:
            if not self._remap:
                return

            self._rules.sort(key=lambda x: x.match_compare_key())
            for rules in self._rules_by_endpoint.values():
                rules.sort(key=lambda x: x.build_compare_key())
            self._remap = False

    def __repr__(self) -> str:
        rules = self.iter_rules()
        return f"{type(self).__name__}({pformat(list(rules))})"


class MapAdapter:

    """Returned by :meth:`Map.bind` or :meth:`Map.bind_to_environ` and does
    the URL matching and building based on runtime information.
    """

    def __init__(
        self,
        map: Map,
        server_name: str,
        script_name: str,
        subdomain: t.Optional[str],
        url_scheme: str,
        path_info: str,
        default_method: str,
        query_args: t.Optional[t.Union[t.Mapping[str, t.Any], str]] = None,
    ):
        self.map = map
        self.server_name = _to_str(server_name)
        script_name = _to_str(script_name)
        if not script_name.endswith("/"):
            script_name += "/"
        self.script_name = script_name
        self.subdomain = _to_str(subdomain)
        self.url_scheme = _to_str(url_scheme)
        self.path_info = _to_str(path_info)
        self.default_method = _to_str(default_method)
        self.query_args = query_args
        self.websocket = self.url_scheme in {"ws", "wss"}

    def dispatch(
        self,
        view_func: t.Callable[[str, t.Mapping[str, t.Any]], "WSGIApplication"],
        path_info: t.Optional[str] = None,
        method: t.Optional[str] = None,
        catch_http_exceptions: bool = False,
    ) -> "WSGIApplication":
        """Does the complete dispatching process.  `view_func` is called with
        the endpoint and a dict with the values for the view.  It should
        look up the view function, call it, and return a response object
        or WSGI application.  http exceptions are not caught by default
        so that applications can display nicer error messages by just
        catching them by hand.  If you want to stick with the default
        error messages you can pass it ``catch_http_exceptions=True`` and
        it will catch the http exceptions.

        Here a small example for the dispatch usage::

            from werkzeug.wrappers import Request, Response
            from werkzeug.wsgi import responder
            from werkzeug.routing import Map, Rule

            def on_index(request):
                return Response('Hello from the index')

            url_map = Map([Rule('/', endpoint='index')])
            views = {'index': on_index}

            @responder
            def application(environ, start_response):
                request = Request(environ)
                urls = url_map.bind_to_environ(environ)
                return urls.dispatch(lambda e, v: views[e](request, **v),
                                     catch_http_exceptions=True)

        Keep in mind that this method might return exception objects, too, so
        use :class:`Response.force_type` to get a response object.

        :param view_func: a function that is called with the endpoint as
                          first argument and the value dict as second.  Has
                          to dispatch to the actual view function with this
                          information.  (see above)
        :param path_info: the path info to use for matching.  Overrides the
                          path info specified on binding.
        :param method: the HTTP method used for matching.  Overrides the
                       method specified on binding.
        :param catch_http_exceptions: set to `True` to catch any of the
                                      werkzeug :class:`HTTPException`\\s.
        """
        try:
            try:
                endpoint, args = self.match(path_info, method)
            except RequestRedirect as e:
                return e
            return view_func(endpoint, args)
        except HTTPException as e:
            if catch_http_exceptions:
                return e
            raise

    @typing.overload
    def match(  # type: ignore
        self,
        path_info: t.Optional[str] = None,
        method: t.Optional[str] = None,
        return_rule: "te.Literal[False]" = False,
        query_args: t.Optional[t.Union[t.Mapping[str, t.Any], str]] = None,
        websocket: t.Optional[bool] = None,
    ) -> t.Tuple[str, t.Mapping[str, t.Any]]:
        ...

    @typing.overload
    def match(
        self,
        path_info: t.Optional[str] = None,
        method: t.Optional[str] = None,
        return_rule: "te.Literal[True]" = True,
        query_args: t.Optional[t.Union[t.Mapping[str, t.Any], str]] = None,
        websocket: t.Optional[bool] = None,
    ) -> t.Tuple[Rule, t.Mapping[str, t.Any]]:
        ...

    def match(
        self,
        path_info: t.Optional[str] = None,
        method: t.Optional[str] = None,
        return_rule: bool = False,
        query_args: t.Optional[t.Union[t.Mapping[str, t.Any], str]] = None,
        websocket: t.Optional[bool] = None,
    ) -> t.Tuple[t.Union[str, Rule], t.Mapping[str, t.Any]]:
        """The usage is simple: you just pass the match method the current
        path info as well as the method (which defaults to `GET`).  The
        following things can then happen:

        - you receive a `NotFound` exception that indicates that no URL is
          matching.  A `NotFound` exception is also a WSGI application you
          can call to get a default page not found page (happens to be the
          same object as `werkzeug.exceptions.NotFound`)

        - you receive a `MethodNotAllowed` exception that indicates that there
          is a match for this URL but not for the current request method.
          This is useful for RESTful applications.

        - you receive a `RequestRedirect` exception with a `new_url`
          attribute.  This exception is used to notify you about a request
          Werkzeug requests from your WSGI application.  This is for example the
          case if you request ``/foo`` although the correct URL is ``/foo/``
          You can use the `RequestRedirect` instance as response-like object
          similar to all other subclasses of `HTTPException`.

        - you receive a ``WebsocketMismatch`` exception if the only
          match is a WebSocket rule but the bind is an HTTP request, or
          if the match is an HTTP rule but the bind is a WebSocket
          request.

        - you get a tuple in the form ``(endpoint, arguments)`` if there is
          a match (unless `return_rule` is True, in which case you get a tuple
          in the form ``(rule, arguments)``)

        If the path info is not passed to the match method the default path
        info of the map is used (defaults to the root URL if not defined
        explicitly).

        All of the exceptions raised are subclasses of `HTTPException` so they
        can be used as WSGI responses. They will all render generic error or
        redirect pages.

        Here is a small example for matching:

        >>> m = Map([
        ...     Rule('/', endpoint='index'),
        ...     Rule('/downloads/', endpoint='downloads/index'),
        ...     Rule('/downloads/<int:id>', endpoint='downloads/show')
        ... ])
        >>> urls = m.bind("example.com", "/")
        >>> urls.match("/", "GET")
        ('index', {})
        >>> urls.match("/downloads/42")
        ('downloads/show', {'id': 42})

        And here is what happens on redirect and missing URLs:

        >>> urls.match("/downloads")
        Traceback (most recent call last):
          ...
        RequestRedirect: http://example.com/downloads/
        >>> urls.match("/missing")
        Traceback (most recent call last):
          ...
        NotFound: 404 Not Found

        :param path_info: the path info to use for matching.  Overrides the
                          path info specified on binding.
        :param method: the HTTP method used for matching.  Overrides the
                       method specified on binding.
        :param return_rule: return the rule that matched instead of just the
                            endpoint (defaults to `False`).
        :param query_args: optional query arguments that are used for
                           automatic redirects as string or dictionary.  It's
                           currently not possible to use the query arguments
                           for URL matching.
        :param websocket: Match WebSocket instead of HTTP requests. A
            websocket request has a ``ws`` or ``wss``
            :attr:`url_scheme`. This overrides that detection.

        .. versionadded:: 1.0
            Added ``websocket``.

        .. versionchanged:: 0.8
            ``query_args`` can be a string.

        .. versionadded:: 0.7
            Added ``query_args``.

        .. versionadded:: 0.6
            Added ``return_rule``.
        """
        self.map.update()
        if path_info is None:
            path_info = self.path_info
        else:
            path_info = _to_str(path_info, self.map.charset)
        if query_args is None:
            query_args = self.query_args or {}
        method = (method or self.default_method).upper()

        if websocket is None:
            websocket = self.websocket

        require_redirect = False

        domain_part = self.server_name if self.map.host_matching else self.subdomain
        path_part = f"/{path_info.lstrip('/')}" if path_info else ""
        path = f"{domain_part}|{path_part}"

        have_match_for = set()
        websocket_mismatch = False

        for rule in self.map._rules:
            try:
                rv = rule.match(path, method)
            except RequestPath as e:
                raise RequestRedirect(
                    self.make_redirect_url(
                        url_quote(e.path_info, self.map.charset, safe="/:|+"),
                        query_args,
                    )
                )
            except RequestAliasRedirect as e:
                raise RequestRedirect(
                    self.make_alias_redirect_url(
                        path, rule.endpoint, e.matched_values, method, query_args
                    )
                )
            if rv is None:
                continue
            if rule.methods is not None and method not in rule.methods:
                have_match_for.update(rule.methods)
                continue

            if rule.websocket != websocket:
                websocket_mismatch = True
                continue

            if self.map.redirect_defaults:
                redirect_url = self.get_default_redirect(rule, method, rv, query_args)
                if redirect_url is not None:
                    raise RequestRedirect(redirect_url)

            if rule.redirect_to is not None:
                if isinstance(rule.redirect_to, str):

                    def _handle_match(match: t.Match[str]) -> str:
                        value = rv[match.group(1)]  # type: ignore
                        return rule._converters[match.group(1)].to_url(value)

                    redirect_url = _simple_rule_re.sub(_handle_match, rule.redirect_to)
                else:
                    redirect_url = rule.redirect_to(self, **rv)

                if self.subdomain:
                    netloc = f"{self.subdomain}.{self.server_name}"
                else:
                    netloc = self.server_name

                raise RequestRedirect(
                    url_join(
                        f"{self.url_scheme or 'http'}://{netloc}{self.script_name}",
                        redirect_url,
                    )
                )

            if require_redirect:
                raise RequestRedirect(
                    self.make_redirect_url(
                        url_quote(path_info, self.map.charset, safe="/:|+"), query_args
                    )
                )

            if return_rule:
                return rule, rv
            else:
                return rule.endpoint, rv

        if have_match_for:
            raise MethodNotAllowed(valid_methods=list(have_match_for))

        if websocket_mismatch:
            raise WebsocketMismatch()

        raise NotFound()

    def test(
        self, path_info: t.Optional[str] = None, method: t.Optional[str] = None
    ) -> bool:
        """Test if a rule would match.  Works like `match` but returns `True`
        if the URL matches, or `False` if it does not exist.

        :param path_info: the path info to use for matching.  Overrides the
                          path info specified on binding.
        :param method: the HTTP method used for matching.  Overrides the
                       method specified on binding.
        """
        try:
            self.match(path_info, method)
        except RequestRedirect:
            pass
        except HTTPException:
            return False
        return True

    def allowed_methods(self, path_info: t.Optional[str] = None) -> t.Iterable[str]:
        """Returns the valid methods that match for a given path.

        .. versionadded:: 0.7
        """
        try:
            self.match(path_info, method="--")
        except MethodNotAllowed as e:
            return e.valid_methods  # type: ignore
        except HTTPException:
            pass
        return []

    def get_host(self, domain_part: t.Optional[str]) -> str:
        """Figures out the full host name for the given domain part.  The
        domain part is a subdomain in case host matching is disabled or
        a full host name.
        """
        if self.map.host_matching:
            if domain_part is None:
                return self.server_name
            return _to_str(domain_part, "ascii")
        subdomain = domain_part
        if subdomain is None:
            subdomain = self.subdomain
        else:
            subdomain = _to_str(subdomain, "ascii")

        if subdomain:
            return f"{subdomain}.{self.server_name}"
        else:
            return self.server_name

    def get_default_redirect(
        self,
        rule: Rule,
        method: str,
        values: t.MutableMapping[str, t.Any],
        query_args: t.Union[t.Mapping[str, t.Any], str],
    ) -> t.Optional[str]:
        """A helper that returns the URL to redirect to if it finds one.
        This is used for default redirecting only.

        :internal:
        """
        assert self.map.redirect_defaults
        for r in self.map._rules_by_endpoint[rule.endpoint]:
            # every rule that comes after this one, including ourself
            # has a lower priority for the defaults.  We order the ones
            # with the highest priority up for building.
            if r is rule:
                break
            if r.provides_defaults_for(rule) and r.suitable_for(values, method):
                values.update(r.defaults)  # type: ignore
                domain_part, path = r.build(values)  # type: ignore
                return self.make_redirect_url(path, query_args, domain_part=domain_part)
        return None

    def encode_query_args(self, query_args: t.Union[t.Mapping[str, t.Any], str]) -> str:
        if not isinstance(query_args, str):
            return url_encode(query_args, self.map.charset)
        return query_args

    def make_redirect_url(
        self,
        path_info: str,
        query_args: t.Optional[t.Union[t.Mapping[str, t.Any], str]] = None,
        domain_part: t.Optional[str] = None,
    ) -> str:
        """Creates a redirect URL.

        :internal:
        """
        if query_args:
            suffix = f"?{self.encode_query_args(query_args)}"
        else:
            suffix = ""

        scheme = self.url_scheme or "http"
        host = self.get_host(domain_part)
        path = posixpath.join(self.script_name.strip("/"), path_info.lstrip("/"))
        return f"{scheme}://{host}/{path}{suffix}"

    def make_alias_redirect_url(
        self,
        path: str,
        endpoint: str,
        values: t.Mapping[str, t.Any],
        method: str,
        query_args: t.Union[t.Mapping[str, t.Any], str],
    ) -> str:
        """Internally called to make an alias redirect URL."""
        url = self.build(
            endpoint, values, method, append_unknown=False, force_external=True
        )
        if query_args:
            url += f"?{self.encode_query_args(query_args)}"
        assert url != path, "detected invalid alias setting. No canonical URL found"
        return url

    def _partial_build(
        self,
        endpoint: str,
        values: t.Mapping[str, t.Any],
        method: t.Optional[str],
        append_unknown: bool,
    ) -> t.Optional[t.Tuple[str, str, bool]]:
        """Helper for :meth:`build`.  Returns subdomain and path for the
        rule that accepts this endpoint, values and method.

        :internal:
        """
        # in case the method is none, try with the default method first
        if method is None:
            rv = self._partial_build(
                endpoint, values, self.default_method, append_unknown
            )
            if rv is not None:
                return rv

        # Default method did not match or a specific method is passed.
        # Check all for first match with matching host. If no matching
        # host is found, go with first result.
        first_match = None

        for rule in self.map._rules_by_endpoint.get(endpoint, ()):
            if rule.suitable_for(values, method):
                build_rv = rule.build(values, append_unknown)

                if build_rv is not None:
                    rv = (build_rv[0], build_rv[1], rule.websocket)
                    if self.map.host_matching:
                        if rv[0] == self.server_name:
                            return rv
                        elif first_match is None:
                            first_match = rv
                    else:
                        return rv

        return first_match

    def build(
        self,
        endpoint: str,
        values: t.Optional[t.Mapping[str, t.Any]] = None,
        method: t.Optional[str] = None,
        force_external: bool = False,
        append_unknown: bool = True,
        url_scheme: t.Optional[str] = None,
    ) -> str:
        """Building URLs works pretty much the other way round.  Instead of
        `match` you call `build` and pass it the endpoint and a dict of
        arguments for the placeholders.

        The `build` function also accepts an argument called `force_external`
        which, if you set it to `True` will force external URLs. Per default
        external URLs (include the server name) will only be used if the
        target URL is on a different subdomain.

        >>> m = Map([
        ...     Rule('/', endpoint='index'),
        ...     Rule('/downloads/', endpoint='downloads/index'),
        ...     Rule('/downloads/<int:id>', endpoint='downloads/show')
        ... ])
        >>> urls = m.bind("example.com", "/")
        >>> urls.build("index", {})
        '/'
        >>> urls.build("downloads/show", {'id': 42})
        '/downloads/42'
        >>> urls.build("downloads/show", {'id': 42}, force_external=True)
        'http://example.com/downloads/42'

        Because URLs cannot contain non ASCII data you will always get
        bytes back.  Non ASCII characters are urlencoded with the
        charset defined on the map instance.

        Additional values are converted to strings and appended to the URL as
        URL querystring parameters:

        >>> urls.build("index", {'q': 'My Searchstring'})
        '/?q=My+Searchstring'

        When processing those additional values, lists are furthermore
        interpreted as multiple values (as per
        :py:class:`werkzeug.datastructures.MultiDict`):

        >>> urls.build("index", {'q': ['a', 'b', 'c']})
        '/?q=a&q=b&q=c'

        Passing a ``MultiDict`` will also add multiple values:

        >>> urls.build("index", MultiDict((('p', 'z'), ('q', 'a'), ('q', 'b'))))
        '/?p=z&q=a&q=b'

        If a rule does not exist when building a `BuildError` exception is
        raised.

        The build method accepts an argument called `method` which allows you
        to specify the method you want to have an URL built for if you have
        different methods for the same endpoint specified.

        :param endpoint: the endpoint of the URL to build.
        :param values: the values for the URL to build.  Unhandled values are
                       appended to the URL as query parameters.
        :param method: the HTTP method for the rule if there are different
                       URLs for different methods on the same endpoint.
        :param force_external: enforce full canonical external URLs. If the URL
                               scheme is not provided, this will generate
                               a protocol-relative URL.
        :param append_unknown: unknown parameters are appended to the generated
                               URL as query string argument.  Disable this
                               if you want the builder to ignore those.
        :param url_scheme: Scheme to use in place of the bound
            :attr:`url_scheme`.

        .. versionchanged:: 2.0
            Added the ``url_scheme`` parameter.

        .. versionadded:: 0.6
           Added the ``append_unknown`` parameter.
        """
        self.map.update()

        if values:
            temp_values: t.Dict[str, t.Union[t.List[t.Any], t.Any]] = {}
            always_list = isinstance(values, MultiDict)
            key: str
            value: t.Optional[t.Union[t.List[t.Any], t.Any]]

            # For MultiDict, dict.items(values) is like values.lists()
            # without the call or list coercion overhead.
            for key, value in dict.items(values):  # type: ignore
                if value is None:
                    continue

                if always_list or isinstance(value, (list, tuple)):
                    value = [v for v in value if v is not None]

                    if not value:
                        continue

                    if len(value) == 1:
                        value = value[0]

                temp_values[key] = value

            values = temp_values
        else:
            values = {}

        rv = self._partial_build(endpoint, values, method, append_unknown)
        if rv is None:
            raise BuildError(endpoint, values, method, self)

        domain_part, path, websocket = rv
        host = self.get_host(domain_part)

        if url_scheme is None:
            url_scheme = self.url_scheme

        # Always build WebSocket routes with the scheme (browsers
        # require full URLs). If bound to a WebSocket, ensure that HTTP
        # routes are built with an HTTP scheme.
        secure = url_scheme in {"https", "wss"}

        if websocket:
            force_external = True
            url_scheme = "wss" if secure else "ws"
        elif url_scheme:
            url_scheme = "https" if secure else "http"

        # shortcut this.
        if not force_external and (
            (self.map.host_matching and host == self.server_name)
            or (not self.map.host_matching and domain_part == self.subdomain)
        ):
            return f"{self.script_name.rstrip('/')}/{path.lstrip('/')}"

        scheme = f"{url_scheme}:" if url_scheme else ""
        return f"{scheme}//{host}{self.script_name[:-1]}/{path.lstrip('/')}"
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