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dokomoforms package


Subpackages



	dokomoforms.handlers package
	Subpackages
	dokomoforms.handlers.api package
	Subpackages
	dokomoforms.handlers.api.v0 package
	Submodules

	dokomoforms.handlers.api.v0.base module
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	Module contents
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	Submodules
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	Submodules
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	dokomoforms.models package
	Submodules

	dokomoforms.models.answer module

	dokomoforms.models.column_properties module

	dokomoforms.models.node module

	dokomoforms.models.submission module
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Submodules




dokomoforms.exc module

The base exception class is DokomoError.


	
exception dokomoforms.exc.DokomoError[source]

	Bases: Exception

The base class for all exceptions used in Dokomo Forms.






	
exception dokomoforms.exc.InvalidTypeForOperation[source]

	Bases: dokomoforms.exc.DokomoError

Invalid type for the selected aggregation function.

For instance, you can’t find the maximum of a text answer.






	
exception dokomoforms.exc.NoSuchBucketTypeError[source]

	Bases: dokomoforms.exc.DokomoError

Invalid type_constraint for construct_bucket.

Raised when dokomoforms.models.survey.construct_bucket is called with
an invalid type_constraint.

The valid type_constraints are the keys of
dokomoforms.models.survey.BUCKET_TYPES.






	
exception dokomoforms.exc.NoSuchNodeTypeError[source]

	Bases: dokomoforms.exc.DokomoError

Invalid type_constraint for construct_node.

Raised when dokomoforms.models.node.construct_node is called with
an invalid type_constraint.

The valid type_constraints are the keys of
dokomoforms.models.node.NODE_TYPES.






	
exception dokomoforms.exc.NoSuchSubmissionTypeError[source]

	Bases: dokomoforms.exc.DokomoError

Invalid submission_type for construct_submission.

Raised when dokomoforms.models.submission.construct_submission
is called with an invalid submission_type.

The valid types are ‘unathenticated’ and ‘enumerator_only_submission’






	
exception dokomoforms.exc.NotAResponseTypeError[source]

	Bases: dokomoforms.exc.DokomoError

Invalid response_type Answer.response.setter.

Raised when trying to set the response field on an Answer with an invalid
response_type.

The valid response_types are ‘answer’, ‘other’, and ‘dont_know’.






	
exception dokomoforms.exc.NotAnAnswerTypeError[source]

	Bases: dokomoforms.exc.DokomoError

Invalid type_constraint for construct_answer.

Raised when dokomoforms.models.node.construct_answer is called with
an invalid type_constraint.

The valid type_constraints are the keys of
dokomoforms.models.answer.ANSWER_TYPES.






	
exception dokomoforms.exc.NotJSONifiableError[source]

	Bases: dokomoforms.exc.DokomoError

The jsonify function encountered a strange object.






	
exception dokomoforms.exc.PhotoIdDoesNotExistError[source]

	Bases: dokomoforms.exc.DokomoError

The submitted photo ID does not exist in the database.






	
exception dokomoforms.exc.RequiredQuestionSkipped[source]

	Bases: dokomoforms.exc.DokomoError

A submission has no answer for a required question.






	
exception dokomoforms.exc.SurveyAccessForbidden[source]

	Bases: dokomoforms.exc.DokomoError

The logged-in user does not have access to the survey.






	
exception dokomoforms.exc.UserRequiresEmailError[source]

	Bases: dokomoforms.exc.DokomoError

A user must have at least one e-mail address.








dokomoforms.options module

All the application options are defined here.

If you need to inject options at runtime (for testing, etc...):


from dokomoforms.options import parse_options

parse_options(name1=value1, name2=value2, ...)







Module contents

Top level module for Dokomo Forms.

All of the application code for Dokomoforms (outside of the webapp.py
script) lives in this module.
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dokomoforms.handlers package


Subpackages
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	dokomoforms.handlers.user package
	Submodules

	dokomoforms.handlers.user.admin module

	dokomoforms.handlers.user.enumerate module

	Module contents












Submodules




dokomoforms.handlers.auth module

Authentication handlers.


	
class dokomoforms.handlers.auth.CheckLoginStatus(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

An endpoint for the application to check login status.


	
post()[source]

	2xx good, 5xx bad.










	
class dokomoforms.handlers.auth.GenerateToken(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

GET your token here. GETting twice resets the token.


	
get()[source]

	Set a new token for the logged in user and return the token.










	
class dokomoforms.handlers.auth.Login(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

POST here to verify the assertion generated by Mozilla Persona.


	
post()[source]

	POST to Mozilla’s verifier service.

Accepts:
{ “assertion”: <assertion> }

Then, POSTS to https://verifier.login.persona.org/verify to verify that
the assertion is valid. If so, attempts to log the user in by e-mail.

Responds with:
200 OK
{ “email”: <e-mail address> }





	Raises:	tornado.web.HTTPError – 400 Bad Request if the assertion is not
verified
422 Unprocessable Entity if the e-mail
address is not associated with a user
account.














	
class dokomoforms.handlers.auth.Logout(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

POST here to log out.


	
post()[source]

	Delete the “user” cookie.

Note that this can’t be done in JavaScript because the user cookie is
httponly.












dokomoforms.handlers.debug module

Pages pertaining to debug-specific functionality.


	
class dokomoforms.handlers.debug.DebugLoginHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

Use this page to log in as any existing user.


	
get(email='test@test_email.com', created=False)[source]

	Log in by supplying an e-mail address.










	
class dokomoforms.handlers.debug.DebugLogoutHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

Log out by visiting this page.


	
get()[source]

	Clear the ‘user’ cookie.










	
class dokomoforms.handlers.debug.DebugPersonaHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

For testing purposes there’s no need to hit the real URL.


	
check_xsrf_cookie()[source]

	No need for this...






	
post()[source]

	The test user has logged in.










	
class dokomoforms.handlers.debug.DebugRevisitHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

For testing purposes there’s no need to hit Revisit proper.


	
check_xsrf_cookie()[source]

	Debug endpoint.






	
get()[source]

	Get dummy facilities.






	
post()[source]

	Add a facility.










	
class dokomoforms.handlers.debug.DebugToggleRevisitHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

For turning the fake Revisit endpoint off and on.


	
get()[source]

	Toggle the ‘online’ state of the GET endpoint.










	
class dokomoforms.handlers.debug.DebugToggleRevisitSlowModeHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

For toggling slow mode.


	
get()[source]

	Toggle the ‘slow’ state of the GET endpoint.










	
class dokomoforms.handlers.debug.DebugUserCreationHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

Use this page to create a user.


	
get(email='test@test_email.com')[source]

	Log in for any user (creating one if necessary).










	
dokomoforms.handlers.debug.revisit_debug()[source]

	






dokomoforms.handlers.root module

Administrative handlers.


	
class dokomoforms.handlers.root.Index(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The root URL.


	
get(msg='')[source]

	GET /.










	
class dokomoforms.handlers.root.NotFound(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

This is the “default” handler according to Tornado.


	
prepare()[source]

	Raise a 404 for any URL without an explicitly defined handler.





	Raises:	tornado.web.HTTPError – 404 Not Found










	
write_error(*args, **kwargs)[source]

	Serve the custom 404 page.












dokomoforms.handlers.util module

Useful reusable functions for handlers, plus the BaseHandler.


	
class dokomoforms.handlers.util.BaseAPIHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The Tornado handler class for API resource classes.


	
api_root_path

	The API URL up to the version number.






	
api_version

	The API version.






	
check_xsrf_cookie()[source]

	Do not check XSRF for an API request (usually).










	
class dokomoforms.handlers.util.BaseHandler(application, request, **kwargs)[source]

	Bases: tornado.web.RequestHandler

The base class for handlers.

Makes the database session and current user available.


	
current_user_model

	Return the current logged in User, or None.






	
get(*args, **kwargs)[source]

	404 unless this method is overridden.

The presence of this GET method means that endpoints which only
accept POST are hidden from browsers.





	Raises:	tornado.web.HTTPError – 404 Not Found










	
get_current_user()  str[source]

	Make current_user accessible.

You probably shouldn’t override this method. It makes
{{ current_user }} accessible to templates and self.current_user
accessible to handlers.





	Returns:	a string containing the user name.










	
get_template_namespace()[source]

	Template functions.

TODO: Find a way to get rid of this.
@jmwohl






	
num_surveys_for_menu = 20

	




	
prepare()[source]

	Default behavior before any HTTP method.

By default, just sets up the XSRF token.






	
session

	The SQLAlchemy session for interacting with the models.





	Returns:	the SQLAlchemy session










	
set_default_headers()[source]

	Add some security-flavored headers.

https://news.ycombinator.com/item?id=10143082






	
user_default_language

	Return the logged-in User’s default language, or None.






	
user_survey_language(survey)[source]

	Return the logged-in User’s selected language
for the given survey, or None if they do not have one.






	
write_error(status_code, **kwargs)[source]

	Deal with 404 errors.










	
dokomoforms.handlers.util.auth_redirect(self)[source]

	The URL redirect logic extracted from tornado.web.authenticated.






	
dokomoforms.handlers.util.authenticated_admin(method)[source]

	A copy of tornado.web.authenticated for Administrator access.








Module contents

All the Tornado RequestHandlers used in Dokomo Forms.


	
class dokomoforms.handlers.Index(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The root URL.


	
get(msg='')[source]

	GET /.










	
class dokomoforms.handlers.NotFound(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

This is the “default” handler according to Tornado.


	
prepare()[source]

	Raise a 404 for any URL without an explicitly defined handler.





	Raises:	tornado.web.HTTPError – 404 Not Found










	
write_error(*args, **kwargs)[source]

	Serve the custom 404 page.










	
class dokomoforms.handlers.Login(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

POST here to verify the assertion generated by Mozilla Persona.


	
post()[source]

	POST to Mozilla’s verifier service.

Accepts:
{ “assertion”: <assertion> }

Then, POSTS to https://verifier.login.persona.org/verify to verify that
the assertion is valid. If so, attempts to log the user in by e-mail.

Responds with:
200 OK
{ “email”: <e-mail address> }





	Raises:	tornado.web.HTTPError – 400 Bad Request if the assertion is not
verified
422 Unprocessable Entity if the e-mail
address is not associated with a user
account.














	
class dokomoforms.handlers.Logout(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

POST here to log out.


	
post()[source]

	Delete the “user” cookie.

Note that this can’t be done in JavaScript because the user cookie is
httponly.










	
class dokomoforms.handlers.GenerateToken(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

GET your token here. GETting twice resets the token.


	
get()[source]

	Set a new token for the logged in user and return the token.










	
class dokomoforms.handlers.AdminHomepageHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for the main Administrator interface.


	
get()[source]

	GET the admin interface.










	
class dokomoforms.handlers.CheckLoginStatus(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

An endpoint for the application to check login status.


	
post()[source]

	2xx good, 5xx bad.










	
class dokomoforms.handlers.ViewSurveyHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for getting a single survey’s admin page.


	
get(survey_id: str)[source]

	GET the admin page for a survey.










	
class dokomoforms.handlers.ViewSurveyDataHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for getting a single survey’s data page.


	
get(survey_id: str)[source]

	GET the data page.










	
class dokomoforms.handlers.ViewUserAdminHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for getting the user administration admin page.


	
get()[source]

	GET the user admin page.










	
class dokomoforms.handlers.ViewSubmissionHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for viewing a submission.


	
get(submission_id: str)[source]

	GET the visualization page.










	
class dokomoforms.handlers.EnumerateHomepageHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for the main Enumerator interface.


	
get()[source]

	GET the enumerate interface.










	
class dokomoforms.handlers.Enumerate(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

View and submit to a survey.


	
get(survey_id)[source]

	GET the main survey view.

Render survey page for given survey id, embed JSON into to template so
browser can cache survey in HTML.

Raises tornado http error.

@survey_id: Requested survey id.










	
class dokomoforms.handlers.EnumerateTitle(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

View and submit to a survey identified by title.


	
get(title)[source]

	GET the main survey view.

Render survey page for given survey title, embed JSON into to template
so browser can cache survey in HTML.

Checks for Survey.url_slug

Raises tornado http error.










	
class dokomoforms.handlers.DebugUserCreationHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

Use this page to create a user.


	
get(email='test@test_email.com')[source]

	Log in for any user (creating one if necessary).










	
class dokomoforms.handlers.DebugLoginHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

Use this page to log in as any existing user.


	
get(email='test@test_email.com', created=False)[source]

	Log in by supplying an e-mail address.










	
class dokomoforms.handlers.DebugLogoutHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

Log out by visiting this page.


	
get()[source]

	Clear the ‘user’ cookie.










	
class dokomoforms.handlers.DebugPersonaHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

For testing purposes there’s no need to hit the real URL.


	
check_xsrf_cookie()[source]

	No need for this...






	
post()[source]

	The test user has logged in.










	
class dokomoforms.handlers.DebugRevisitHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

For testing purposes there’s no need to hit Revisit proper.


	
check_xsrf_cookie()[source]

	Debug endpoint.






	
get()[source]

	Get dummy facilities.






	
post()[source]

	Add a facility.










	
class dokomoforms.handlers.DebugToggleRevisitHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

For turning the fake Revisit endpoint off and on.


	
get()[source]

	Toggle the ‘online’ state of the GET endpoint.










	
class dokomoforms.handlers.DebugToggleRevisitSlowModeHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

For toggling slow mode.


	
get()[source]

	Toggle the ‘slow’ state of the GET endpoint.










	
class dokomoforms.handlers.DemoUserCreationHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

Use this page to log in as the demo user.


	
get()[source]

	Create the demo account (if necessary) and log in.










	
class dokomoforms.handlers.DemoLogoutHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

Log out by visiting this page.


	
get()[source]

	Clear the ‘user’ cookie.
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dokomoforms.handlers.api package


Subpackages
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dokomoforms.handlers.api.v0 package


Submodules




dokomoforms.handlers.api.v0.base module

The base class of the TornadoResource classes in the api module.


	
class dokomoforms.handlers.api.v0.base.BaseResource(*args, **kwargs)[source]

	Bases: restless.tnd.TornadoResource

Set up the basics for the model resource.

BaseResource does some basic configuration for the restless resources.
- sets the base request handler class which is used by the resources
- providing reference to the ORM session via request handler
- inserting a serializer for dokomo Models
- setting up authentication


	
build_response(data, status=200)[source]

	Finish the Tornado response.

This takes into account non-JSON content-types.






	
content_type

	The format specified in the request.






	
current_user

	The handler’s current_user.






	
current_user_model

	The handler’s current_user_model.






	
default_sort_column_name

	The default ORDER BY column name for list responses.






	
delete(model_id)[source]

	Set the deleted attribute to True. Does not destroy the instance.






	
detail(model_id)[source]

	Return a single instance of a model.






	
handle_error(err)[source]

	Generate a serialized error message.

If the error came from Tornado, pass it along as such.
Otherwise, turn certain expected errors into 400 BAD REQUEST instead
of 500 INTERNAL SERVER ERROR.






	
is_authenticated(admin_only=True)[source]

	Return whether the request has been authenticated.






	
list(where=None)[source]

	Return a list of instances of this model.

Given a model class, build up the ORM query based on query params
and return the query result.






	
objects_key

	The key for list responses.






	
query_modifiers_applied

	Whether there were any modifiers applied to the query.






	
resource_type

	The model class for the resource.






	
serializer = <dokomoforms.handlers.api.v0.serializer.ModelJSONSerializer object>

	




	
session

	The handler’s session.






	
update(model_id)[source]

	Update a model.






	
wrap_list_response(data)[source]

	Wrap a list response in a dict.

Takes a list of data & wraps it in a dictionary (within the objects
key).
For security in JSON responses, it’s better to wrap the list results in
an object (due to the way the Array constructor can be attacked
in Javascript).
See http://haacked.com/archive/2009/06/25/json-hijacking.aspx/
& similar for details.
Overridable to allow for modifying the key names, adding data (or just
insecurely return a plain old list if that’s your thing).
:param data: A list of data about to be serialized
:type data: list
:returns: A wrapping dict
:rtype: dict












dokomoforms.handlers.api.v0.nodes module

TornadoResource class for dokomoforms.models.node.Node subclasses.


	
class dokomoforms.handlers.api.v0.nodes.NodeResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Nodes.

BaseResource sets the serializer, which uses the dokomo models’
ModelJSONEncoder for json conversion.


	
create()[source]

	Create a new node.






	
default_sort_column_name = 'last_update_time'

	




	
objects_key = 'nodes'

	




	
resource_type

	alias of Node












dokomoforms.handlers.api.v0.photos module

TornadoResource class for dokomoforms.models.answer.Photo.


	
class dokomoforms.handlers.api.v0.photos.PhotoResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Photos.


	
create()[source]

	Create a Photo. Must match an existing PhotoAnswer.






	
default_sort_column_name = 'created_on'

	




	
is_authenticated()[source]

	Allow unauthenticated POSTs.






	
objects_key = 'photos'

	




	
resource_type

	alias of Photo












dokomoforms.handlers.api.v0.serializer module

The restless Serializer for the models.


	
class dokomoforms.handlers.api.v0.serializer.ModelJSONSerializer[source]

	Bases: restless.serializers.JSONSerializer

Drop-in replacement for the restless-supplied JSONSerializer.

Uses dokomo’s ModelJSONEncoder in order to correctly serialize models
to JSON.


	
serialize(data)[source]

	The low-level serialization.

Underpins serialize, serialize_list &
serialize_detail.
Has no built-in smarts, simply dumps the JSON.
:param data: The body for the response
:type data: string
:returns: A serialized version of the data
:rtype: string












dokomoforms.handlers.api.v0.submissions module

TornadoResource class for dokomoforms.models.submission.Submission.


	
class dokomoforms.handlers.api.v0.submissions.SubmissionResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Submissions.

BaseResource sets the serializer, which uses the dokomo models’
ModelJSONEncoder for json conversion.


	
create()[source]

	Create a new submission.

Uses the current_user_model (i.e. logged-in user) as creator.






	
default_sort_column_name = 'save_time'

	




	
detail(submission_id)[source]

	Allow CSV export of a single submission.






	
is_authenticated()[source]

	Allow unauthenticated POSTs under the right circumstances.






	
objects_key = 'submissions'

	




	
resource_type

	alias of Submission






	
wrap_list_response(data)[source]

	Allow CSV export of submission data.

This method adds CSV export functionality on top of the JSON list
wrapping of BaseResource.wrap_list_response.










	
dokomoforms.handlers.api.v0.submissions.get_submission_for_handler(tornado_handler, submission_id)[source]

	Maybe a handler needs a submission from the API.








dokomoforms.handlers.api.v0.surveys module

TornadoResource class for dokomoforms.models.survey.Survey.


	
class dokomoforms.handlers.api.v0.surveys.SurveyResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Surveys.

BaseResource sets the serializer, which uses the dokomo models’
ModelJSONEncoder for json conversion.


	
__init__(*args, **kwargs)[source]

	Make submit return 201.






	
activity(survey_id)[source]

	Get activity for a single survey.






	
activity_all()[source]

	Get activity for all surveys.






	
create()[source]

	Create a new survey.

Uses the current_user_model (i.e. logged-in user) as creator.






	
default_sort_column_name = 'created_on'

	




	
detail(survey_id)[source]

	Return the given survey.

Public surveys don’t require authentication.
Enumerator-only surveys do required authentication, and the user must
be one of the survey’s enumerators or an administrator.






	
http_methods = {'submit': {'POST': 'submit'}, 'list_submissions': {'GET': 'list_submissions'}, 'stats': {'GET': 'stats'}, 'activity_all': {'GET': 'activity_all'}, 'list': {'GET': 'list', 'PUT': 'update_list', 'DELETE': 'delete_list', 'POST': 'create'}, 'activity': {'GET': 'activity'}, 'detail': {'GET': 'detail', 'PUT': 'update', 'DELETE': 'delete', 'POST': 'create_detail'}}

	




	
is_authenticated()[source]

	GET detail is allowed unauthenticated.






	
list_submissions(survey_id)[source]

	List all submissions for a survey.






	
objects_key = 'surveys'

	




	
resource_type

	alias of Survey






	
stats(survey_id)[source]

	Get stats for a survey.






	
submit(survey_id)[source]

	Submit to a survey.










	
dokomoforms.handlers.api.v0.surveys.get_survey_for_handler(tornado_handler, survey_id)[source]

	Maybe a handler needs a survey from the API.








Module contents

Handlers for the API endpoints.


	
class dokomoforms.handlers.api.v0.ModelJSONSerializer[source]

	Bases: restless.serializers.JSONSerializer

Drop-in replacement for the restless-supplied JSONSerializer.

Uses dokomo’s ModelJSONEncoder in order to correctly serialize models
to JSON.


	
serialize(data)[source]

	The low-level serialization.

Underpins serialize, serialize_list &
serialize_detail.
Has no built-in smarts, simply dumps the JSON.
:param data: The body for the response
:type data: string
:returns: A serialized version of the data
:rtype: string










	
class dokomoforms.handlers.api.v0.BaseResource(*args, **kwargs)[source]

	Bases: restless.tnd.TornadoResource

Set up the basics for the model resource.

BaseResource does some basic configuration for the restless resources.
- sets the base request handler class which is used by the resources
- providing reference to the ORM session via request handler
- inserting a serializer for dokomo Models
- setting up authentication


	
build_response(data, status=200)[source]

	Finish the Tornado response.

This takes into account non-JSON content-types.






	
content_type

	The format specified in the request.






	
current_user

	The handler’s current_user.






	
current_user_model

	The handler’s current_user_model.






	
default_sort_column_name

	The default ORDER BY column name for list responses.






	
delete(model_id)[source]

	Set the deleted attribute to True. Does not destroy the instance.






	
detail(model_id)[source]

	Return a single instance of a model.






	
handle_error(err)[source]

	Generate a serialized error message.

If the error came from Tornado, pass it along as such.
Otherwise, turn certain expected errors into 400 BAD REQUEST instead
of 500 INTERNAL SERVER ERROR.






	
is_authenticated(admin_only=True)[source]

	Return whether the request has been authenticated.






	
list(where=None)[source]

	Return a list of instances of this model.

Given a model class, build up the ORM query based on query params
and return the query result.






	
objects_key

	The key for list responses.






	
query_modifiers_applied

	Whether there were any modifiers applied to the query.






	
resource_type

	The model class for the resource.






	
serializer = <dokomoforms.handlers.api.v0.serializer.ModelJSONSerializer object>

	




	
session

	The handler’s session.






	
update(model_id)[source]

	Update a model.






	
wrap_list_response(data)[source]

	Wrap a list response in a dict.

Takes a list of data & wraps it in a dictionary (within the objects
key).
For security in JSON responses, it’s better to wrap the list results in
an object (due to the way the Array constructor can be attacked
in Javascript).
See http://haacked.com/archive/2009/06/25/json-hijacking.aspx/
& similar for details.
Overridable to allow for modifying the key names, adding data (or just
insecurely return a plain old list if that’s your thing).
:param data: A list of data about to be serialized
:type data: list
:returns: A wrapping dict
:rtype: dict










	
class dokomoforms.handlers.api.v0.SurveyResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Surveys.

BaseResource sets the serializer, which uses the dokomo models’
ModelJSONEncoder for json conversion.


	
__init__(*args, **kwargs)[source]

	Make submit return 201.






	
activity(survey_id)[source]

	Get activity for a single survey.






	
activity_all()[source]

	Get activity for all surveys.






	
create()[source]

	Create a new survey.

Uses the current_user_model (i.e. logged-in user) as creator.






	
default_sort_column_name = 'created_on'

	




	
detail(survey_id)[source]

	Return the given survey.

Public surveys don’t require authentication.
Enumerator-only surveys do required authentication, and the user must
be one of the survey’s enumerators or an administrator.






	
http_methods = {'submit': {'POST': 'submit'}, 'list_submissions': {'GET': 'list_submissions'}, 'stats': {'GET': 'stats'}, 'activity_all': {'GET': 'activity_all'}, 'list': {'GET': 'list', 'PUT': 'update_list', 'DELETE': 'delete_list', 'POST': 'create'}, 'activity': {'GET': 'activity'}, 'detail': {'GET': 'detail', 'PUT': 'update', 'DELETE': 'delete', 'POST': 'create_detail'}}

	




	
is_authenticated()[source]

	GET detail is allowed unauthenticated.






	
list_submissions(survey_id)[source]

	List all submissions for a survey.






	
objects_key = 'surveys'

	




	
resource_type

	alias of Survey






	
stats(survey_id)[source]

	Get stats for a survey.






	
submit(survey_id)[source]

	Submit to a survey.










	
dokomoforms.handlers.api.v0.get_survey_for_handler(tornado_handler, survey_id)[source]

	Maybe a handler needs a survey from the API.






	
class dokomoforms.handlers.api.v0.SubmissionResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Submissions.

BaseResource sets the serializer, which uses the dokomo models’
ModelJSONEncoder for json conversion.


	
create()[source]

	Create a new submission.

Uses the current_user_model (i.e. logged-in user) as creator.






	
default_sort_column_name = 'save_time'

	




	
detail(submission_id)[source]

	Allow CSV export of a single submission.






	
is_authenticated()[source]

	Allow unauthenticated POSTs under the right circumstances.






	
objects_key = 'submissions'

	




	
resource_type

	alias of Submission






	
wrap_list_response(data)[source]

	Allow CSV export of submission data.

This method adds CSV export functionality on top of the JSON list
wrapping of BaseResource.wrap_list_response.










	
dokomoforms.handlers.api.v0.get_submission_for_handler(tornado_handler, submission_id)[source]

	Maybe a handler needs a submission from the API.






	
class dokomoforms.handlers.api.v0.UserResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Users.


	
create()[source]

	Create a new user.






	
default_sort_column_name = 'name'

	




	
objects_key = 'users'

	




	
resource_type

	alias of User






	
update(user_id)[source]

	Update a user.










	
class dokomoforms.handlers.api.v0.NodeResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Nodes.

BaseResource sets the serializer, which uses the dokomo models’
ModelJSONEncoder for json conversion.


	
create()[source]

	Create a new node.






	
default_sort_column_name = 'last_update_time'

	




	
objects_key = 'nodes'

	




	
resource_type

	alias of Node










	
class dokomoforms.handlers.api.v0.PhotoResource(*args, **kwargs)[source]

	Bases: dokomoforms.handlers.api.v0.base.BaseResource

Restless resource for Photos.


	
create()[source]

	Create a Photo. Must match an existing PhotoAnswer.






	
default_sort_column_name = 'created_on'

	




	
is_authenticated()[source]

	Allow unauthenticated POSTs.






	
objects_key = 'photos'

	




	
resource_type

	alias of Photo
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dokomoforms.handlers.user package


Submodules




dokomoforms.handlers.user.admin module

Admin view handlers.


	
class dokomoforms.handlers.user.admin.AdminHomepageHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for the main Administrator interface.


	
get()[source]

	GET the admin interface.










	
class dokomoforms.handlers.user.admin.ViewSubmissionHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for viewing a submission.


	
get(submission_id: str)[source]

	GET the visualization page.










	
class dokomoforms.handlers.user.admin.ViewSurveyDataHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for getting a single survey’s data page.


	
get(survey_id: str)[source]

	GET the data page.










	
class dokomoforms.handlers.user.admin.ViewSurveyHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for getting a single survey’s admin page.


	
get(survey_id: str)[source]

	GET the admin page for a survey.










	
class dokomoforms.handlers.user.admin.ViewUserAdminHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for getting the user administration admin page.


	
get()[source]

	GET the user admin page.












dokomoforms.handlers.user.enumerate module

Survey view handler.


	
class dokomoforms.handlers.user.enumerate.Enumerate(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

View and submit to a survey.


	
get(survey_id)[source]

	GET the main survey view.

Render survey page for given survey id, embed JSON into to template so
browser can cache survey in HTML.

Raises tornado http error.

@survey_id: Requested survey id.










	
class dokomoforms.handlers.user.enumerate.EnumerateHomepageHandler(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

The endpoint for the main Enumerator interface.


	
get()[source]

	GET the enumerate interface.










	
class dokomoforms.handlers.user.enumerate.EnumerateTitle(application, request, **kwargs)[source]

	Bases: dokomoforms.handlers.util.BaseHandler

View and submit to a survey identified by title.


	
get(title)[source]

	GET the main survey view.

Render survey page for given survey title, embed JSON into to template
so browser can cache survey in HTML.

Checks for Survey.url_slug

Raises tornado http error.












Module contents

The handlers for view pages.
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dokomoforms.models package


Submodules




dokomoforms.models.answer module

Answer models.


	
class dokomoforms.models.answer.Answer(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

An Answer is a response to a SurveyNode.

An Answer can be one of an answer, an “other” response or a “don’t know”
response. Answer.response abstracts over these 3 possibilites.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	The answer. Could be the same as main_answer in simple cases.

This property is the most useful representation available of the
answer. In the simplest case it is just a synonym for main_answer.
It could otherwise be a dictionary or another model.






	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	A text field containing “don’t know” responses.






	
id

	




	
last_update_time

	




	
main_answer

	The representative part of a provided answer.

The main_answer is the only answer for simple types (integer, text,
etc.) and for other types is the part of the answer that is most
important. In practice, the main_answer is special only in that all
Answer models have it, which is necessary for certain constraints and
for the response property.






	
other

	A text field containing “other” responses.






	
question_id

	




	
question_title

	




	
repeatable

	




	
response = OrderedDict([('type_constraint', <sqlalchemy.orm.attributes.InstrumentedAttribute object at 0x7f82f1b6d2b0>), ('response_type', 'answer'), ('response', <property object at 0x7f82f1b50cc8>)])

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
type_constraint

	








	
class dokomoforms.models.answer.DateAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A DATE answer.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
class dokomoforms.models.answer.DecimalAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A NUMERIC answer.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
class dokomoforms.models.answer.FacilityAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A facility answer (a la Revisit).

FacilityAnswer.answer is a dictionary with 4 keys:
facility_location, facility_id, facility_name, facility_sector

facility_location accepts input in the form
{


‘lng’: <longitude>,
‘lat’: <latitude>


}
and outputs a GeoJSON.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer = OrderedDict([('facility_location', <sqlalchemy.orm.attributes.InstrumentedAttribute object at 0x7f82f1a6f990>), ('facility_id', <sqlalchemy.orm.attributes.InstrumentedAttribute object at 0x7f82f1a7eba0>), ('facility_name', <sqlalchemy.orm.attributes.InstrumentedAttribute object at 0x7f82f1a7ec50>), ('facility_sector', <sqlalchemy.orm.attributes.InstrumentedAttribute object at 0x7f82f1a7ed00>)])

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
facility_id

	




	
facility_name

	




	
facility_sector

	




	
geo_json

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
class dokomoforms.models.answer.IntegerAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

An INTEGER answer (signed 4 byte).


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
class dokomoforms.models.answer.LocationAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A GEOMETRY(‘POINT’, 4326) answer.

Accepts input in the form
{


‘lng’: <longitude>,
‘lat’: <latitude>


}

The output is a GeoJSON.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
geo_json

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
class dokomoforms.models.answer.MultipleChoiceAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A Choice answer.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
choice

	




	
deleted

	




	
dont_know

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
the_question_id

	




	
the_submission_id

	




	
the_survey_node_id

	




	
type_constraint

	








	
class dokomoforms.models.answer.Photo(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A BYTEA holding an image.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
created_on

	




	
deleted

	




	
id

	




	
image

	




	
mime_type

	








	
class dokomoforms.models.answer.PhotoAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A photo answer (the id of a Photo).


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
actual_photo_id

	




	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
photo

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
class dokomoforms.models.answer.TextAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A TEXT answer.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
class dokomoforms.models.answer.TimeAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A TIME WITH TIME ZONE answer.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
class dokomoforms.models.answer.TimestampAnswer(**kwargs)[source]

	Bases: dokomoforms.models.answer._AnswerMixin, dokomoforms.models.answer.Answer

A TIMESTAMP WITH TIME ZONE answer.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	




	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	




	
id

	




	
last_update_time

	




	
main_answer

	




	
other

	




	
question_id

	




	
question_title

	




	
repeatable

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
the_allow_dont_know

	




	
the_allow_other

	




	
type_constraint

	








	
dokomoforms.models.answer.add_new_photo_to_session(session, *, id, **kwargs)[source]

	Create a new Photo and update the referenced PhotoAnswer.






	
dokomoforms.models.answer.construct_answer(*, type_constraint: str, **kwargs)  dokomoforms.models.answer.Answer[source]

	Return a subclass of dokomoforms.models.answer.Answer.

The subclass is determined by the type_constraint parameter. This utility
function makes it easy to create an instance of an Answer subclass based
on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	
	type_constraint – the type of the answer. Must be one of the keys of
dokomoforms.models.answer.ANSWER_TYPES

	kwargs – the keyword arguments to pass to the constructor






	Returns:	an instance of one of the Answer subtypes




	Raies:	dokomoforms.exc.NotAnAnswerTypeError














dokomoforms.models.column_properties module

Extra properties for models.

These could not be defined inline with the models do to import issues. See
http://docs.sqlalchemy.org/en/rel_1_0/orm/mapped_sql_expr.html
#using-column-property


	
dokomoforms.models.column_properties.answer_avg(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the average of the answers.






	
dokomoforms.models.column_properties.answer_max(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the maximum answer.






	
dokomoforms.models.column_properties.answer_min(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the minimum answer.






	
dokomoforms.models.column_properties.answer_mode(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the mode of the answers.






	
dokomoforms.models.column_properties.answer_stddev_pop(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the population standard deviation of the answers.






	
dokomoforms.models.column_properties.answer_stddev_samp(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the sample standard deviation of the answers.






	
dokomoforms.models.column_properties.answer_sum(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the sum of the answers.






	
dokomoforms.models.column_properties.generate_question_stats(survey)[source]

	Get answer statistics for the nodes in a survey.








dokomoforms.models.node module

A Node is either a note or a question and is independent of a Survey.


	
class dokomoforms.models.node.Choice(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A choice for a MultipleChoiceQuestion.

Models a choice for a dokomoforms.models.survey.MultipleChoiceQuestion.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
choice_number

	




	
choice_text

	




	
deleted

	




	
id

	




	
last_update_time

	




	
question_id

	




	
question_languages

	








	
class dokomoforms.models.node.DateQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A date question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.DecimalQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A decimal question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.FacilityQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A facility question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.IntegerQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A integer question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.LocationQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A location question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.MultipleChoiceQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A multiple_choice question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
choices

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
node_languages

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.Node(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A node is a Note or Question independent of any Survey.

A node is its own entity. A node can be a dokomoforms.models.survey.Note or
a dokomoforms.models.survey.Question.


	You can use this class for querying, e.g.

	session.query(Node).filter_by(title=’Some Title’)



To create the specific kind of Node you want, use
dokomoforms.models.survey.node.construct_node.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.Note(**kwargs)[source]

	Bases: dokomoforms.models.node.Node

Notes provide information interspersed with survey questions.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.PhotoQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A photo question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.Question(**kwargs)[source]

	Bases: dokomoforms.models.node.Node

A Question has a response type associated with it.

A Question has a type constraint associated with it (integer, date,
text...). Only a dokomoforms.models.survey.MultipleChoiceQuestion has a
list of dokomoforms.models.survey.Choice instances.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.TextQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A text question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.TimeQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A time (with time zone) question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.node.TimestampQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A timestamp (with time zone) question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
dokomoforms.models.node.construct_node(*, type_constraint: str, **kwargs)  dokomoforms.models.node.Node[source]

	Return a subclass of dokomoforms.models.node.Node.

The subclass is determined by the type_constraint parameter. This utility
function makes it easy to create an instance of a Node or Question
subclass based on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	
	type_constraint – the type constraint of the node. Must be one of the
keys of
dokomoforms.models.survey.NODE_TYPES

	kwargs – the keyword arguments to pass to the constructor






	Returns:	an instance of one of the Node subtypes




	Raises:	dokomoforms.exc.NoSuchNodeTypeError














dokomoforms.models.submission module

Submission models.


	
class dokomoforms.models.submission.EnumeratorOnlySubmission(**kwargs)[source]

	Bases: dokomoforms.models.submission.Submission

An EnumeratorOnlySubmission must have an enumerator.

Use an EnumeratorOnlySubmission for an EnumeratorOnlySurvey.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
answers

	




	
deleted

	




	
enumerator

	




	
enumerator_user_id

	




	
id

	




	
last_update_time

	




	
save_time

	




	
start_time

	




	
submission_time

	




	
submission_type

	




	
submitter_email

	




	
submitter_name

	




	
survey_containing_id

	




	
survey_default_language

	




	
survey_id

	




	
survey_title

	




	
survey_type

	




	
the_survey_id

	








	
class dokomoforms.models.submission.PublicSubmission(**kwargs)[source]

	Bases: dokomoforms.models.submission.Submission

A PublicSubmission might have an enumerator.

Use a PublicSubmission for a Survey.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
answers

	




	
deleted

	




	
enumerator

	




	
enumerator_user_id

	




	
id

	




	
last_update_time

	




	
save_time

	




	
start_time

	




	
submission_time

	




	
submission_type

	




	
submitter_email

	




	
submitter_name

	




	
survey_containing_id

	




	
survey_default_language

	




	
survey_id

	




	
survey_title

	




	
survey_type

	








	
class dokomoforms.models.submission.Submission(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A Submission references a Survey and has a list of Answers.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
answers

	




	
deleted

	




	
id

	




	
last_update_time

	




	
save_time

	




	
start_time

	




	
submission_time

	




	
submission_type

	




	
submitter_email

	




	
submitter_name

	




	
survey_containing_id

	




	
survey_default_language

	




	
survey_id

	




	
survey_title

	




	
survey_type

	








	
dokomoforms.models.submission.construct_submission(*, submission_type: str, **kwargs)  dokomoforms.models.submission.Submission[source]

	Return a subclass of dokomoforms.models.submission.Submission.

The subclass is determined by the submission_type parameter. This
utility function makes it easy to create an instance of a Submission
subclass based on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	
	submission_type – the type of submission. Must be either
‘public_submission’ or ‘enumerator_only_submission’

	kwargs – the keyword arguments to pass to the constructor






	Returns:	an instance of one of the Node subtypes




	Raises:	dokomoforms.exc.NoSuchSubmissionTypeError












	
dokomoforms.models.submission.most_recent_submissions(session, user_id, limit=None)[source]

	Get an administrator’s surveys’ most recent submissions.








dokomoforms.models.survey module

Survey models.


	
class dokomoforms.models.survey.AnswerableSurveyNode(**kwargs)[source]

	Bases: dokomoforms.models.survey.SurveyNode

Contains a Node which is answerable (.e.g, a Question).


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer_count

	




	
answers

	




	
containing_survey_id

	




	
deleted

	




	
id

	




	
last_update_time

	




	
logic

	




	
node

	




	
node_id

	




	
node_languages

	




	
node_number

	




	
non_null_repeatable

	




	
required

	




	
root_survey_id

	




	
root_survey_languages

	




	
sub_survey_id

	




	
sub_survey_repeatable

	




	
sub_surveys

	




	
survey_node_answerable

	




	
the_containing_survey_id

	




	
the_node

	




	
the_node_id

	




	
the_node_languages

	




	
the_root_survey_languages

	




	
the_sub_survey_repeatable

	




	
the_type_constraint

	




	
type_constraint

	








	
class dokomoforms.models.survey.Bucket(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A Bucket determines how to arrive at a SubSurvey.

A Bucket can be a range or a Choice.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
bucket

	The bucket is a range or Choice.

Buckets for a given SubSurvey cannot overlap.






	
bucket_type

	




	
deleted

	




	
id

	




	
last_update_time

	




	
sub_survey_id

	




	
sub_survey_parent_node_id

	




	
sub_survey_parent_survey_node_id

	




	
sub_survey_parent_type_constraint

	








	
class dokomoforms.models.survey.DateBucket(**kwargs)[source]

	Bases: dokomoforms.models.survey._RangeBucketMixin, dokomoforms.models.survey.Bucket

DATERANGE bucket.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
bucket

	




	
bucket_type

	




	
deleted

	




	
id

	




	
last_update_time

	




	
sub_survey_id

	




	
sub_survey_parent_node_id

	




	
sub_survey_parent_survey_node_id

	




	
sub_survey_parent_type_constraint

	




	
the_survey_node_id

	








	
class dokomoforms.models.survey.DecimalBucket(**kwargs)[source]

	Bases: dokomoforms.models.survey._RangeBucketMixin, dokomoforms.models.survey.Bucket

NUMRANGE bucket.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
bucket

	




	
bucket_type

	




	
deleted

	




	
id

	




	
last_update_time

	




	
sub_survey_id

	




	
sub_survey_parent_node_id

	




	
sub_survey_parent_survey_node_id

	




	
sub_survey_parent_type_constraint

	




	
the_survey_node_id

	








	
class dokomoforms.models.survey.EnumeratorOnlySurvey(**kwargs)[source]

	Bases: dokomoforms.models.survey.Survey

Only enumerators (designated Users) can submit to this.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
administrators

	




	
containing_id

	




	
created_on

	




	
creator_id

	




	
default_language

	




	
deleted

	




	
earliest_submission_time

	




	
enumerators

	




	
id

	




	
languages

	




	
last_update_time

	




	
latest_submission_time

	




	
nodes

	




	
num_submissions

	




	
submissions

	




	
survey_metadata

	




	
survey_type

	




	
title

	




	
url_slug

	




	
version

	








	
class dokomoforms.models.survey.IntegerBucket(**kwargs)[source]

	Bases: dokomoforms.models.survey._RangeBucketMixin, dokomoforms.models.survey.Bucket

INT4RANGE bucket.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
bucket

	




	
bucket_type

	




	
deleted

	




	
id

	




	
last_update_time

	




	
sub_survey_id

	




	
sub_survey_parent_node_id

	




	
sub_survey_parent_survey_node_id

	




	
sub_survey_parent_type_constraint

	




	
the_survey_node_id

	








	
class dokomoforms.models.survey.MultipleChoiceBucket(**kwargs)[source]

	Bases: dokomoforms.models.survey.Bucket

Choice id bucket.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
bucket

	




	
bucket_type

	




	
choice_id

	




	
deleted

	




	
id

	




	
last_update_time

	




	
parent_node_id

	




	
parent_survey_node_id

	




	
sub_survey_id

	




	
sub_survey_parent_node_id

	




	
sub_survey_parent_survey_node_id

	




	
sub_survey_parent_type_constraint

	




	
the_sub_survey_id

	








	
class dokomoforms.models.survey.NonAnswerableSurveyNode(**kwargs)[source]

	Bases: dokomoforms.models.survey.SurveyNode

Contains a Node which is not answerable (e.g., a Note).


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
containing_survey_id

	




	
deleted

	




	
id

	




	
last_update_time

	




	
logic

	




	
node

	




	
node_id

	




	
node_languages

	




	
node_number

	




	
non_null_repeatable

	




	
root_survey_id

	




	
root_survey_languages

	




	
sub_survey_id

	




	
sub_survey_repeatable

	




	
survey_node_answerable

	




	
the_node

	




	
the_node_id

	




	
the_type_constraint

	




	
type_constraint

	








	
class dokomoforms.models.survey.SubSurvey(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A SubSurvey behaves like a Survey but belongs to a SurveyNode.

The way to arrive at a certain SubSurvey is encoded in its buckets.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
buckets

	




	
containing_survey_id

	




	
deleted

	




	
id

	




	
nodes

	




	
parent_allow_multiple

	




	
parent_node_id

	




	
parent_survey_node_id

	




	
parent_type_constraint

	




	
repeatable

	




	
root_survey_languages

	




	
sub_survey_number

	








	
class dokomoforms.models.survey.Survey(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A Survey has a list of SurveyNodes.

Use an EnumeratorOnlySurvey to restrict submissions to enumerators.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
administrators

	




	
containing_id

	




	
created_on

	




	
creator_id

	




	
default_language

	




	
deleted

	




	
earliest_submission_time

	




	
id

	




	
languages

	




	
last_update_time

	




	
latest_submission_time

	




	
nodes

	




	
num_submissions

	




	
submissions

	




	
survey_metadata

	




	
survey_type

	




	
title

	




	
url_slug

	




	
version

	








	
class dokomoforms.models.survey.SurveyNode(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A SurveyNode contains a Node and adds survey-specific metadata.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
containing_survey_id

	




	
deleted

	




	
id

	




	
last_update_time

	




	
logic

	




	
node

	The Node instance.






	
node_id

	




	
node_languages

	




	
node_number

	




	
non_null_repeatable

	




	
root_survey_id

	




	
root_survey_languages

	




	
sub_survey_id

	




	
sub_survey_repeatable

	




	
survey_node_answerable

	




	
the_node

	




	
type_constraint

	








	
class dokomoforms.models.survey.TimestampBucket(**kwargs)[source]

	Bases: dokomoforms.models.survey._RangeBucketMixin, dokomoforms.models.survey.Bucket

TSTZRANGE bucket.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
bucket

	




	
bucket_type

	




	
deleted

	




	
id

	




	
last_update_time

	




	
sub_survey_id

	




	
sub_survey_parent_node_id

	




	
sub_survey_parent_survey_node_id

	




	
sub_survey_parent_type_constraint

	




	
the_survey_node_id

	








	
dokomoforms.models.survey.administrator_filter(user_id)[source]

	Filter a query by administrator id.






	
dokomoforms.models.survey.construct_bucket(*, bucket_type: str, **kwargs)  dokomoforms.models.survey.Bucket[source]

	Return a subclass of dokomoforms.models.survey.Bucket.

The subclass is determined by the bucket_type parameter. This utility
function makes it easy to create an instance of a Bucket subclass based
on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	
	bucket_type – the type of the bucket. Must be one of the keys of
dokomoforms.models.survey.BUCKET_TYPES

	kwargs – the keyword arguments to pass to the constructor






	Returns:	an instance of one of the Bucket subtypes




	Raises:	dokomoforms.exc.NoSuchBucketTypeError












	
dokomoforms.models.survey.construct_survey(*, survey_type: str, **kwargs)[source]

	Construct either a public or enumerator_only Survey.






	
dokomoforms.models.survey.construct_survey_node(**kwargs)  dokomoforms.models.survey.SurveyNode[source]

	Return a subclass of dokomoforms.models.survey.SurveyNode.

The subclass is determined by the type_constraint parameter. This utility
function makes it easy to create an instance of a SurveyNode subclass
based on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	kwargs – the keyword arguments to pass to the constructor


	Returns:	an instance of one of the Node subtypes










	
dokomoforms.models.survey.most_recent_surveys(session, user_id, limit=None)[source]

	Get an administrator’s most recent surveys.






	
dokomoforms.models.survey.skipped_required(survey, answers)  str[source]

	Return the id of a skipped AnswerableSurveyNode, or None.








dokomoforms.models.user module

User models.


	
class dokomoforms.models.user.Administrator(**kwargs)[source]

	Bases: dokomoforms.models.user.User

A User who can create Surveys and add Users.

Regular users can answer surveys, but only Administrator instances can
create surveys.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
deleted

	




	
emails

	




	
id

	




	
last_update_time

	




	
name

	




	
preferences

	




	
role

	




	
surveys

	




	
token

	




	
token_expiration

	








	
class dokomoforms.models.user.Email(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

Models an e-mail address.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
address

	




	
deleted

	




	
id

	




	
last_update_time

	




	
user_id

	








	
class dokomoforms.models.user.User(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

Models a user. A user has at least one e-mail address.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
deleted

	




	
emails

	




	
id

	




	
last_update_time

	




	
name

	




	
preferences

	




	
role

	








	
dokomoforms.models.user.construct_user(*, role: str, **kwargs)[source]

	Construct either an enumerator or an administrator.








dokomoforms.models.util module

Useful reusable functions for models.

Models should inherit from dokomforms.models.util.Base, and should almost
certainly make use of the dokomoforms.models.util.pk and
dokomoforms.models.util.last_update_time

The SQLAlchemy documentation suggests setting those columns in the base
class or using class mixins, but it makes it less explicit which columns exist
when looking at the models’ definitions.


	
class dokomoforms.models.util.Base(**kwargs)[source]

	Bases: abc.Base

The base class for all Dokomo Forms models.


	
deleted = Column(None, Boolean(), table=None, nullable=False, server_default=DefaultClause('false', for_update=False))

	








	
class dokomoforms.models.util.ModelJSONEncoder(skipkeys=False, ensure_ascii=True, check_circular=True, allow_nan=True, sort_keys=False, indent=None, separators=None, default=None)[source]

	Bases: json.encoder.JSONEncoder

This JSONEncoder handles the models in dokomoforms.models.

To use it manually, call:



	json.dumps(

	model, cls=dokomoforms.models.util.ModelJSONEncoder, **kwargs



)





	
default(obj)[source]

	Handle special types for json.dumps.

If obj is a model from dokomoforms.models, return a dictionary
representation.

If obj is a datetime.date or datetime.time, return an
ISO 8601 representation string.

If obj is a psycpg2 Range, return its string representation.

Otherwise, throw a TypeError.

See
https://docs.python.org/3/library/json.html#json.JSONEncoder.default










	
dokomoforms.models.util.column_search(query, *, model_cls, column_name, search_term, language=None, regex=False)  'query'[source]

	Modify a query to search a column’s values (JSONB or TEXT).

TODO: document this





	Parameters:	
	query – a

	model_cls – aa

	column – b

	search_term – c

	language – d

	regex – r






	Returns:	The modified query.












	
dokomoforms.models.util.create_engine(pool_size: int=None, max_overflow: int=None, echo: bool=None)  sqlalchemy.engine.base.Engine[source]

	Get a connection to the database.

Return a sqlalchemy.engine.Engine configured with the options set in
dokomoforms.options.options





	Returns:	a SQLAlchemy engine










	
dokomoforms.models.util.fk(column_name: str)  sqlalchemy.sql.schema.Column[source]

	A foreign key with ONUPDATE CASCADE and ONDELETE CASCADE.

Return a foreign key of type UUID for use in models.

The relationship CASCADEs on UPDATE and DELETE.





	Parameters:	column_name – the name of the referenced column


	Returns:	a SQLAlchemy Column for a UUID primary key.










	
dokomoforms.models.util.get_fields_subset(model: dokomoforms.models.util.Base, fields: list)  collections.OrderedDict[source]

	Return the given fields for the model’s dictionary representation.






	
dokomoforms.models.util.get_model(session, model_cls, model_id, exception=None)[source]

	Throw an error if session.query.get(model_id) returns None.






	
dokomoforms.models.util.json_column(column_name: str, *, default=None)  sqlalchemy.sql.schema.Column[source]

	A JSONB column.

Return a column of type JSONB for use in models. Use this for entries like


<language>: <text>






	Parameters:	
	column_name – the name of the column

	default – the column default (default value None, meaning no column
default)






	Returns:	a SQLAlchemy Column for a non-null JSONB type.












	
dokomoforms.models.util.jsonify(obj, *, raise_exception=False)  object[source]

	Convert the given object to something JSON can handle.






	
dokomoforms.models.util.languages_column(column_name)  sqlalchemy.sql.schema.Column[source]

	A TEXT[] column of length > 0.

Return an ARRAY(TEXT, as_tuple=True) column.





	Parameters:	column_name – the name of the column


	Returns:	a SQLAlchemy Column for a non-null ARRAY(TEXT, as_tuple=True)
type.










	
dokomoforms.models.util.languages_constraint(column_name, languages_column_name)  sqlalchemy.sql.schema.Constraint[source]

	CHECK CONSTRAINT for a translatable column.

Checks that all of the languages in the languages column exist as keys in
the translatable column.





	Parameters:	
	column_name – the name of the translatable column

	languages_column_name – the name of the TEXT[] column containing the
languages.






	Returns:	a SQLAlchemy Constraint to ensure that all the required
translations are available.












	
dokomoforms.models.util.last_update_time()  sqlalchemy.sql.schema.Column[source]

	A timestamp column set to CURRENT_TIMESTAMP on update.

Return a column containing the time that a record was last updated.





	Returns:	a SQLAlchemy Column for a datetime with time zone auto-updating
column










	
dokomoforms.models.util.pk(*foreign_key_column_names: str)  sqlalchemy.sql.schema.Column[source]

	A UUID primary key.

Return a standard primary key of type UUID for use in models. If the
any foreign_key_column_names are supplied, the primary key will
reference the given columns.





	Parameters:	foreign_key_column_names – column names of the referenced foreign
keys (should be ‘table_name.column_name’)


	Returns:	a SQLAlchemy Column for a UUID primary key.












Module contents

All the models used in Dokomo Forms.


	
class dokomoforms.models.Base(**kwargs)[source]

	Bases: abc.Base

The base class for all Dokomo Forms models.


	
deleted = Column(None, Boolean(), table=None, nullable=False, server_default=DefaultClause('false', for_update=False))

	








	
dokomoforms.models.create_engine(pool_size: int=None, max_overflow: int=None, echo: bool=None)  sqlalchemy.engine.base.Engine[source]

	Get a connection to the database.

Return a sqlalchemy.engine.Engine configured with the options set in
dokomoforms.options.options





	Returns:	a SQLAlchemy engine










	
dokomoforms.models.jsonify(obj, *, raise_exception=False)  object[source]

	Convert the given object to something JSON can handle.






	
dokomoforms.models.get_model(session, model_cls, model_id, exception=None)[source]

	Throw an error if session.query.get(model_id) returns None.






	
class dokomoforms.models.ModelJSONEncoder(skipkeys=False, ensure_ascii=True, check_circular=True, allow_nan=True, sort_keys=False, indent=None, separators=None, default=None)[source]

	Bases: json.encoder.JSONEncoder

This JSONEncoder handles the models in dokomoforms.models.

To use it manually, call:



	json.dumps(

	model, cls=dokomoforms.models.util.ModelJSONEncoder, **kwargs



)





	
default(obj)[source]

	Handle special types for json.dumps.

If obj is a model from dokomoforms.models, return a dictionary
representation.

If obj is a datetime.date or datetime.time, return an
ISO 8601 representation string.

If obj is a psycpg2 Range, return its string representation.

Otherwise, throw a TypeError.

See
https://docs.python.org/3/library/json.html#json.JSONEncoder.default










	
class dokomoforms.models.User(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

Models a user. A user has at least one e-mail address.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
deleted

	




	
emails

	




	
id

	




	
last_update_time

	




	
name

	




	
preferences

	




	
role

	








	
class dokomoforms.models.Administrator(**kwargs)[source]

	Bases: dokomoforms.models.user.User

A User who can create Surveys and add Users.

Regular users can answer surveys, but only Administrator instances can
create surveys.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
deleted

	




	
emails

	




	
id

	




	
last_update_time

	




	
name

	




	
preferences

	




	
role

	




	
surveys

	




	
token

	




	
token_expiration

	








	
class dokomoforms.models.Email(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

Models an e-mail address.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
address

	




	
deleted

	




	
id

	




	
last_update_time

	




	
user_id

	








	
dokomoforms.models.construct_user(*, role: str, **kwargs)[source]

	Construct either an enumerator or an administrator.






	
class dokomoforms.models.Node(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A node is a Note or Question independent of any Survey.

A node is its own entity. A node can be a dokomoforms.models.survey.Note or
a dokomoforms.models.survey.Question.


	You can use this class for querying, e.g.

	session.query(Node).filter_by(title=’Some Title’)



To create the specific kind of Node you want, use
dokomoforms.models.survey.node.construct_node.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.Question(**kwargs)[source]

	Bases: dokomoforms.models.node.Node

A Question has a response type associated with it.

A Question has a type constraint associated with it (integer, date,
text...). Only a dokomoforms.models.survey.MultipleChoiceQuestion has a
list of dokomoforms.models.survey.Choice instances.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
dokomoforms.models.construct_node(*, type_constraint: str, **kwargs)  dokomoforms.models.node.Node[source]

	Return a subclass of dokomoforms.models.node.Node.

The subclass is determined by the type_constraint parameter. This utility
function makes it easy to create an instance of a Node or Question
subclass based on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	
	type_constraint – the type constraint of the node. Must be one of the
keys of
dokomoforms.models.survey.NODE_TYPES

	kwargs – the keyword arguments to pass to the constructor






	Returns:	an instance of one of the Node subtypes




	Raises:	dokomoforms.exc.NoSuchNodeTypeError












	
class dokomoforms.models.Note(**kwargs)[source]

	Bases: dokomoforms.models.node.Node

Notes provide information interspersed with survey questions.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.TextQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A text question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.PhotoQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A photo question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.IntegerQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A integer question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.DecimalQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A decimal question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.DateQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A date question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.TimeQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A time (with time zone) question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.TimestampQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A timestamp (with time zone) question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.LocationQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A location question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.FacilityQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A facility question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.MultipleChoiceQuestion(**kwargs)[source]

	Bases: dokomoforms.models.node._QuestionMixin, dokomoforms.models.node.Question

A multiple_choice question.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_multiple

	




	
allow_other

	




	
choices

	




	
deleted

	




	
hint

	




	
id

	




	
languages

	




	
last_update_time

	




	
logic

	




	
node_languages

	




	
the_languages

	




	
the_type_constraint

	




	
title

	




	
type_constraint

	








	
class dokomoforms.models.Choice(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A choice for a MultipleChoiceQuestion.

Models a choice for a dokomoforms.models.survey.MultipleChoiceQuestion.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
choice_number

	




	
choice_text

	




	
deleted

	




	
id

	




	
last_update_time

	




	
question_id

	




	
question_languages

	








	
class dokomoforms.models.Survey(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A Survey has a list of SurveyNodes.

Use an EnumeratorOnlySurvey to restrict submissions to enumerators.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
administrators

	




	
containing_id

	




	
created_on

	




	
creator_id

	




	
default_language

	




	
deleted

	




	
earliest_submission_time

	




	
id

	




	
languages

	




	
last_update_time

	




	
latest_submission_time

	




	
nodes

	




	
num_submissions

	




	
submissions

	




	
survey_metadata

	




	
survey_type

	




	
title

	




	
url_slug

	




	
version

	








	
class dokomoforms.models.EnumeratorOnlySurvey(**kwargs)[source]

	Bases: dokomoforms.models.survey.Survey

Only enumerators (designated Users) can submit to this.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
administrators

	




	
containing_id

	




	
created_on

	




	
creator_id

	




	
default_language

	




	
deleted

	




	
earliest_submission_time

	




	
enumerators

	




	
id

	




	
languages

	




	
last_update_time

	




	
latest_submission_time

	




	
nodes

	




	
num_submissions

	




	
submissions

	




	
survey_metadata

	




	
survey_type

	




	
title

	




	
url_slug

	




	
version

	








	
class dokomoforms.models.SubSurvey(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A SubSurvey behaves like a Survey but belongs to a SurveyNode.

The way to arrive at a certain SubSurvey is encoded in its buckets.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
buckets

	




	
containing_survey_id

	




	
deleted

	




	
id

	




	
nodes

	




	
parent_allow_multiple

	




	
parent_node_id

	




	
parent_survey_node_id

	




	
parent_type_constraint

	




	
repeatable

	




	
root_survey_languages

	




	
sub_survey_number

	








	
class dokomoforms.models.SurveyNode(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A SurveyNode contains a Node and adds survey-specific metadata.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
containing_survey_id

	




	
deleted

	




	
id

	




	
last_update_time

	




	
logic

	




	
node

	The Node instance.






	
node_id

	




	
node_languages

	




	
node_number

	




	
non_null_repeatable

	




	
root_survey_id

	




	
root_survey_languages

	




	
sub_survey_id

	




	
sub_survey_repeatable

	




	
survey_node_answerable

	




	
the_node

	




	
type_constraint

	








	
dokomoforms.models.construct_survey(*, survey_type: str, **kwargs)[source]

	Construct either a public or enumerator_only Survey.






	
class dokomoforms.models.NonAnswerableSurveyNode(**kwargs)[source]

	Bases: dokomoforms.models.survey.SurveyNode

Contains a Node which is not answerable (e.g., a Note).


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
containing_survey_id

	




	
deleted

	




	
id

	




	
last_update_time

	




	
logic

	




	
node

	




	
node_id

	




	
node_languages

	




	
node_number

	




	
non_null_repeatable

	




	
root_survey_id

	




	
root_survey_languages

	




	
sub_survey_id

	




	
sub_survey_repeatable

	




	
survey_node_answerable

	




	
the_node

	




	
the_node_id

	




	
the_type_constraint

	




	
type_constraint

	








	
class dokomoforms.models.AnswerableSurveyNode(**kwargs)[source]

	Bases: dokomoforms.models.survey.SurveyNode

Contains a Node which is answerable (.e.g, a Question).


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer_count

	




	
answers

	




	
containing_survey_id

	




	
deleted

	




	
id

	




	
last_update_time

	




	
logic

	




	
node

	




	
node_id

	




	
node_languages

	




	
node_number

	




	
non_null_repeatable

	




	
required

	




	
root_survey_id

	




	
root_survey_languages

	




	
sub_survey_id

	




	
sub_survey_repeatable

	




	
sub_surveys

	




	
survey_node_answerable

	




	
the_containing_survey_id

	




	
the_node

	




	
the_node_id

	




	
the_node_languages

	




	
the_root_survey_languages

	




	
the_sub_survey_repeatable

	




	
the_type_constraint

	




	
type_constraint

	








	
dokomoforms.models.construct_survey_node(**kwargs)  dokomoforms.models.survey.SurveyNode[source]

	Return a subclass of dokomoforms.models.survey.SurveyNode.

The subclass is determined by the type_constraint parameter. This utility
function makes it easy to create an instance of a SurveyNode subclass
based on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	kwargs – the keyword arguments to pass to the constructor


	Returns:	an instance of one of the Node subtypes










	
dokomoforms.models.construct_bucket(*, bucket_type: str, **kwargs)  dokomoforms.models.survey.Bucket[source]

	Return a subclass of dokomoforms.models.survey.Bucket.

The subclass is determined by the bucket_type parameter. This utility
function makes it easy to create an instance of a Bucket subclass based
on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	
	bucket_type – the type of the bucket. Must be one of the keys of
dokomoforms.models.survey.BUCKET_TYPES

	kwargs – the keyword arguments to pass to the constructor






	Returns:	an instance of one of the Bucket subtypes




	Raises:	dokomoforms.exc.NoSuchBucketTypeError












	
dokomoforms.models.skipped_required(survey, answers)  str[source]

	Return the id of a skipped AnswerableSurveyNode, or None.






	
dokomoforms.models.administrator_filter(user_id)[source]

	Filter a query by administrator id.






	
dokomoforms.models.most_recent_surveys(session, user_id, limit=None)[source]

	Get an administrator’s most recent surveys.






	
class dokomoforms.models.Submission(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A Submission references a Survey and has a list of Answers.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
answers

	




	
deleted

	




	
id

	




	
last_update_time

	




	
save_time

	




	
start_time

	




	
submission_time

	




	
submission_type

	




	
submitter_email

	




	
submitter_name

	




	
survey_containing_id

	




	
survey_default_language

	




	
survey_id

	




	
survey_title

	




	
survey_type

	








	
class dokomoforms.models.EnumeratorOnlySubmission(**kwargs)[source]

	Bases: dokomoforms.models.submission.Submission

An EnumeratorOnlySubmission must have an enumerator.

Use an EnumeratorOnlySubmission for an EnumeratorOnlySurvey.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
answers

	




	
deleted

	




	
enumerator

	




	
enumerator_user_id

	




	
id

	




	
last_update_time

	




	
save_time

	




	
start_time

	




	
submission_time

	




	
submission_type

	




	
submitter_email

	




	
submitter_name

	




	
survey_containing_id

	




	
survey_default_language

	




	
survey_id

	




	
survey_title

	




	
survey_type

	




	
the_survey_id

	








	
class dokomoforms.models.PublicSubmission(**kwargs)[source]

	Bases: dokomoforms.models.submission.Submission

A PublicSubmission might have an enumerator.

Use a PublicSubmission for a Survey.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
answers

	




	
deleted

	




	
enumerator

	




	
enumerator_user_id

	




	
id

	




	
last_update_time

	




	
save_time

	




	
start_time

	




	
submission_time

	




	
submission_type

	




	
submitter_email

	




	
submitter_name

	




	
survey_containing_id

	




	
survey_default_language

	




	
survey_id

	




	
survey_title

	




	
survey_type

	








	
dokomoforms.models.construct_submission(*, submission_type: str, **kwargs)  dokomoforms.models.submission.Submission[source]

	Return a subclass of dokomoforms.models.submission.Submission.

The subclass is determined by the submission_type parameter. This
utility function makes it easy to create an instance of a Submission
subclass based on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	
	submission_type – the type of submission. Must be either
‘public_submission’ or ‘enumerator_only_submission’

	kwargs – the keyword arguments to pass to the constructor






	Returns:	an instance of one of the Node subtypes




	Raises:	dokomoforms.exc.NoSuchSubmissionTypeError












	
dokomoforms.models.most_recent_submissions(session, user_id, limit=None)[source]

	Get an administrator’s surveys’ most recent submissions.






	
class dokomoforms.models.Answer(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

An Answer is a response to a SurveyNode.

An Answer can be one of an answer, an “other” response or a “don’t know”
response. Answer.response abstracts over these 3 possibilites.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
allow_dont_know

	




	
allow_multiple

	




	
allow_other

	




	
answer

	The answer. Could be the same as main_answer in simple cases.

This property is the most useful representation available of the
answer. In the simplest case it is just a synonym for main_answer.
It could otherwise be a dictionary or another model.






	
answer_metadata

	




	
answer_number

	




	
answer_type

	




	
deleted

	




	
dont_know

	A text field containing “don’t know” responses.






	
id

	




	
last_update_time

	




	
main_answer

	The representative part of a provided answer.

The main_answer is the only answer for simple types (integer, text,
etc.) and for other types is the part of the answer that is most
important. In practice, the main_answer is special only in that all
Answer models have it, which is necessary for certain constraints and
for the response property.






	
other

	A text field containing “other” responses.






	
question_id

	




	
question_title

	




	
repeatable

	




	
response = OrderedDict([('type_constraint', <sqlalchemy.orm.attributes.InstrumentedAttribute object at 0x7f82f1b6d2b0>), ('response_type', 'answer'), ('response', <property object at 0x7f82f1b50cc8>)])

	




	
save_time

	




	
submission_id

	




	
survey_containing_id

	




	
survey_id

	




	
survey_node

	




	
survey_node_containing_survey_id

	




	
survey_node_id

	




	
type_constraint

	








	
class dokomoforms.models.Photo(**kwargs)[source]

	Bases: dokomoforms.models.util.Base

A BYTEA holding an image.


	
__init__(**kwargs)

	A simple constructor that allows initialization from kwargs.

Sets attributes on the constructed instance using the names and
values in kwargs.

Only keys that are present as
attributes of the instance’s class are allowed. These could be,
for example, any mapped columns or relationships.






	
created_on

	




	
deleted

	




	
id

	




	
image

	




	
mime_type

	








	
dokomoforms.models.construct_answer(*, type_constraint: str, **kwargs)  dokomoforms.models.answer.Answer[source]

	Return a subclass of dokomoforms.models.answer.Answer.

The subclass is determined by the type_constraint parameter. This utility
function makes it easy to create an instance of an Answer subclass based
on external input.

See http://stackoverflow.com/q/30518484/1475412





	Parameters:	
	type_constraint – the type of the answer. Must be one of the keys of
dokomoforms.models.answer.ANSWER_TYPES

	kwargs – the keyword arguments to pass to the constructor






	Returns:	an instance of one of the Answer subtypes




	Raies:	dokomoforms.exc.NotAnAnswerTypeError












	
dokomoforms.models.add_new_photo_to_session(session, *, id, **kwargs)[source]

	Create a new Photo and update the referenced PhotoAnswer.






	
dokomoforms.models.answer_min(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the minimum answer.






	
dokomoforms.models.answer_max(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the maximum answer.






	
dokomoforms.models.answer_sum(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the sum of the answers.






	
dokomoforms.models.answer_avg(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the average of the answers.






	
dokomoforms.models.answer_mode(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the mode of the answers.






	
dokomoforms.models.answer_stddev_pop(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the population standard deviation of the answers.






	
dokomoforms.models.answer_stddev_samp(survey_node: dokomoforms.models.survey.AnswerableSurveyNode)[source]

	Get the sample standard deviation of the answers.






	
dokomoforms.models.generate_question_stats(survey)[source]

	Get answer statistics for the nodes in a survey.
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webapp module

Main Dokomo Forms entry point.

Execute this script to start the Tornado server and WSGI container. It will
ensure that the proper tables and extensions exist in the specified schema
of the PostgreSQL database.

The application looks for gettext translation files like
locale/{locale}/LC_MESSAGES/dokomoforms.mo


	
class webapp.Application(session=None, options=<tornado.options.OptionParser object>)[source]

	Bases: tornado.web.Application

The tornado.web.Application for Dokomo Forms.


	
__init__(session=None, options=<tornado.options.OptionParser object>)[source]

	Set up the application with handlers and a db connection.

Defines the URLs (with associated handlers) and settings for the
application, drops the database schema (if the user selected that
option), then prepares the database and creates a session.










	
webapp.api_url(path, *args, **kwargs)[source]

	Prepend the API path to API URLs.






	
webapp.ensure_that_user_wants_to_drop_schema()[source]

	Check that user asked to drop the schema intentionally.

Interrogates the user to make sure that the schema specified by
options.schema should be dropped. If the user decides against it,
exits the application.






	
webapp.get_cookie_secret()  bytes[source]

	Return the secret from the cookie_secret file.

The cookie secret is in the file <project_directory>/cookie_secret. If
the file doesn’t exist, the script will exit with code 1 and tell the
user how to generate it.





	Returns:	the cookie secret as bytes










	
webapp.main(msg=None)[source]

	Start the Tornado web server.






	
webapp.modify_text(text: str, modifier: str)  str[source]

	Modify text for printing to the command line.





	Parameters:	
	text – the string to modify

	modifier – the escape sequence that marks the modifier






	Returns:	the modified string












	
webapp.setup_file_loggers(log_level: str)[source]

	Handles application, Tornado, and SQLAlchemy logging configuration.






	
webapp.start_http_server(http_server, port)[source]

	Start the server, with the option to kill anything using the port.
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  Source code for dokomoforms.handlers.api.v0.serializer

"""The restless Serializer for the models."""
from restless.serializers import JSONSerializer
from dokomoforms.models import ModelJSONEncoder
import json


[docs]class ModelJSONSerializer(JSONSerializer):

    """Drop-in replacement for the restless-supplied JSONSerializer.

    Uses dokomo's ModelJSONEncoder in order to correctly serialize models
    to JSON.
    """

[docs]    def serialize(self, data):
        """The low-level serialization.

        Underpins ``serialize``, ``serialize_list`` &
        ``serialize_detail``.
        Has no built-in smarts, simply dumps the JSON.
        :param data: The body for the response
        :type data: string
        :returns: A serialized version of the data
        :rtype: string
        """
        try:
            content_type = data.get('format', 'json').lower()
        except AttributeError:  # Got a model rather than a dict
            pass
        else:
            if content_type == 'csv':
                return data['data']
        return json.dumps(data, cls=ModelJSONEncoder).replace('</', '<\\/')
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"""TornadoResource class for dokomoforms.models.submission.Submission."""
from contextlib import closing
from csv import DictWriter
from io import StringIO
from itertools import chain

import restless.exceptions as exc

from dokomoforms.handlers.api.v0 import BaseResource
from dokomoforms.models import (
    Survey, Submission, User,
    construct_submission, construct_answer, Answer,
    SurveyNode, skipped_required,
    get_model
)
from dokomoforms.models.answer import ANSWER_TYPES
from dokomoforms.exc import RequiredQuestionSkipped


def _create_answer(session, answer_dict) -> Answer:
    survey_node_id = answer_dict['survey_node_id']
    error = exc.BadRequest('survey_node not found: {}'.format(survey_node_id))
    survey_node = get_model(session, SurveyNode, survey_node_id, error)
    answer_dict['survey_node'] = survey_node
    return construct_answer(**answer_dict)


def _create_submission(self, survey):
    # Unauthenticated submissions are only allowed if the survey_type is
    # 'public'.
    authenticated = super(self.__class__, self).is_authenticated()
    if not authenticated:
        if survey.survey_type == 'public':
            self._check_xsrf_cookie()
        else:
            raise exc.Unauthorized()

    # If logged in, add enumerator
    if self.current_user_model is not None:
        try:
            enumerator = self._get_model(
                self.data['enumerator_user_id'], model_cls=User
            )
        except KeyError:
            self.data['enumerator'] = self.current_user_model
        else:
            self.data['enumerator'] = enumerator

    self.data['survey'] = survey

    with self.session.begin():
        # create a list of Answer models
        if 'answers' in self.data:
            raw_answers = self.data['answers']
            answers = [
                _create_answer(self.session, answer) for answer in raw_answers
            ]
            self.data['answers'] = answers

        self.data['submission_type'] = survey.survey_type + '_submission'

        submission = construct_submission(**self.data)

        # add the answer models
        # if 'answers' in self.data:
        #    submission.answers = answers

        # add the submission
        self.session.add(submission)
        self.session.flush()

        for answer in submission.answers:
            answer.main_answer = (
                self.session
                .query(ANSWER_TYPES[answer.answer_type].main_answer)
                .filter_by(id=answer.id)
                .scalar()
            )

        skipped_question = skipped_required(survey, submission.answers)
        if skipped_question is not None:
            raise RequiredQuestionSkipped(
                '{} skipped'.format(skipped_question)
            )

    return submission


[docs]class SubmissionResource(BaseResource):

    """Restless resource for Submissions.

    BaseResource sets the serializer, which uses the dokomo models'
    ModelJSONEncoder for json conversion.
    """

    # Set the property name on the outputted json
    resource_type = Submission
    default_sort_column_name = 'save_time'
    objects_key = 'submissions'

    def _csv(self, raw_answers) -> dict:
        """Return {'format': 'csv', 'data': <csv-formatted string>}."""
        answers = [answer._asdict('csv') for answer in raw_answers]
        dialect = self._query_arg('dialect', default='excel')
        fieldnames = [
            'id', 'deleted', 'answer_number', 'submission_id', 'save_time',
            'survey_id', 'survey_node_id', 'question_id', 'type_constraint',
            'last_update_time', 'main_answer', 'response', 'response_type',
            'metadata'
        ]
        with closing(StringIO()) as out:
            dw = DictWriter(out, fieldnames=fieldnames, dialect=dialect)
            dw.writeheader()
            dw.writerows(answers)
            return {'format': 'csv', 'data': out.getvalue()}

[docs]    def wrap_list_response(self, data):
        """Allow CSV export of submission data.

        This method adds CSV export functionality on top of the JSON list
        wrapping of BaseResource.wrap_list_response.
        """
        if self.content_type == 'csv':
            self._set_filename('submissions', 'csv')
            sub_data = data[2]
            raw_answers = chain.from_iterable(sub.answers for sub in sub_data)
            return self._csv(raw_answers)
        return super().wrap_list_response(data)


[docs]    def is_authenticated(self):
        """Allow unauthenticated POSTs under the right circumstances."""
        if self.request_method() == 'POST':
            # At this point in the lifecycle of the request, self.data has
            # not been populated, so we need to handle POST authentication
            # in the create method.
            return True
        return super().is_authenticated()


[docs]    def detail(self, submission_id):
        """Allow CSV export of a single submission."""
        if self.content_type == 'csv':
            self._set_filename('submission_{}'.format(submission_id), 'csv')
            return self._csv(self._get_model(submission_id).answers)
        return super().detail(submission_id)


    # POST /api/submissions/
[docs]    def create(self):
        """Create a new submission.

        Uses the current_user_model (i.e. logged-in user) as creator.
        """
        survey_id = self.data.pop('survey_id')
        error = exc.BadRequest(
            'The survey could not be found: {}'.format(survey_id)
        )
        survey = self._get_model(survey_id, model_cls=Survey, exception=error)
        return _create_submission(self, survey)




[docs]def get_submission_for_handler(tornado_handler, submission_id):
    """Maybe a handler needs a submission from the API."""
    submission_resource = SubmissionResource()
    submission_resource.ref_rh = tornado_handler
    submission_resource.request = tornado_handler.request
    submission_resource.application = tornado_handler.application
    return submission_resource.detail(submission_id)
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#!/usr/bin/env python3
"""Main Dokomo Forms entry point.

Execute this script to start the Tornado server and WSGI container. It will
ensure that the proper tables and extensions exist in the specified schema
of the PostgreSQL database.

The application looks for gettext translation files like
locale/{locale}/LC_MESSAGES/dokomoforms.mo
"""
import os
import textwrap
import signal
import subprocess
import sys
from time import sleep
import logging
import mimetypes

from sqlalchemy import DDL

from sqlalchemy.orm import sessionmaker

from tornado.web import url
import tornado.log
import tornado.httpserver
import tornado.web

from dokomoforms.options import options

if __name__ == '__main__':  # pragma: no cover
    from dokomoforms.options import parse_options
    # Necessary to load the schema properly. Feels like a hack...
    parse_options()

import dokomoforms.handlers as handlers
from dokomoforms.models import create_engine, Base, UUID_REGEX
from dokomoforms.handlers.api.v0 import (
    SurveyResource, SubmissionResource, PhotoResource, NodeResource,
    UserResource
)


_pwd = os.path.dirname(__file__)
bold = '\033[1m'
green = '\033[92m'

# Add mimetypes
mimetypes.add_type("application/x-font-woff", ".woff")
mimetypes.add_type("application/octet-stream", ".ttf")


[docs]def modify_text(text: str, modifier: str) -> str:
    """Modify text for printing to the command line.

    :param text: the string to modify
    :param modifier: the escape sequence that marks the modifier
    :return: the modified string
    """
    return modifier + text + '\033[0m'



[docs]def get_cookie_secret() -> bytes:
    """Return the secret from the cookie_secret file.

    The cookie secret is in the file <project_directory>/cookie_secret. If
    the file doesn't exist, the script will exit with code 1 and tell the
    user how to generate it.

    :return: the cookie secret as bytes
    """
    try:
        with open(os.path.join(_pwd, 'cookie_secret'), 'rb') as cookie_file:
            cookie_secret = cookie_file.read()
        return cookie_secret
    except IOError:
        print(textwrap.fill(
            '{error} no secret key found for creating secure user session'
            ' cookies. Create it by running the following command:'.format(
                error=modify_text('Error:', bold)
            )
        ))
        print('head -c 24 /dev/urandom > cookie_secret')
        sys.exit(1)



[docs]def ensure_that_user_wants_to_drop_schema():
    """Check that user asked to drop the schema intentionally.

    Interrogates the user to make sure that the schema specified by
    options.schema should be dropped. If the user decides against it,
    exits the application.
    """
    answer = input(textwrap.fill(
        'Do you really want to drop the schema {schema}? Doing so will {erase}'
        ' all the data {permanently} y/n (default n)'.format(
            schema=options.schema,
            erase=modify_text('ERASE', bold),
            permanently=modify_text('PERMANENTLY!!!', bold),
        )
    ) + ' ')
    if answer.lower().startswith('y'):
        schema_check = input('Enter the exact name of the schema to drop: ')
        if schema_check == options.schema:
            return
        else:
            print('"{}" does not match the schema "{}"'.format(
                schema_check, options.schema
            ))
    print('Not dropping the schema. Exiting...')
    sys.exit()



API_VERSION = 'v0'
API_ROOT_PATH = '/api/' + API_VERSION


[docs]def api_url(path, *args, **kwargs):
    """Prepend the API path to API URLs."""
    return url(
        (r'' + API_ROOT_PATH + path).format(uuid=UUID_REGEX),
        *args, **kwargs
    )



[docs]class Application(tornado.web.Application):

    """The tornado.web.Application for Dokomo Forms."""

[docs]    def __init__(self, session=None, options=options):
        """Set up the application with handlers and a db connection.

        Defines the URLs (with associated handlers) and settings for the
        application, drops the database schema (if the user selected that
        option), then prepares the database and creates a session.
        """
        self._api_version = API_VERSION
        self._api_root_path = API_ROOT_PATH

        sur = SurveyResource

        settings = {
            'template_path': os.path.join(_pwd, 'dokomoforms', 'templates'),
            'static_path': os.path.join(_pwd, 'dokomoforms', 'static'),
            'default_handler_class': handlers.NotFound,
            'xsrf_cookies': True,
            'cookie_secret': get_cookie_secret(),
            'login_url': '/',
            'debug': options.debug,
        }

        urls = [
            # Administrative
            url(r'/', handlers.Index, name='index'),
            url(r'/user/login/?', handlers.Login, name='login'),
            url(r'/user/logout/?', handlers.Logout, name='logout'),
            url(
                r'/user/authenticated/?',
                handlers.CheckLoginStatus,
                name='check_login'
            ),

            # Views
            # * Admin views
            url(
                r'/admin/?',
                handlers.AdminHomepageHandler,
                name='admin_homepage'
            ),
            url(
                r'/admin/({})/?'.format(UUID_REGEX),
                handlers.ViewSurveyHandler,
                name='admin_survey_view',
            ),
            url(
                r'/admin/data/({})/?'.format(UUID_REGEX),
                handlers.ViewSurveyDataHandler,
                name='admin_data_view',
            ),
            url(
                r'/admin/submission/({})/?'.format(UUID_REGEX),
                handlers.ViewSubmissionHandler,
                name='admin_submission_view',
            ),

            url(
                r'/admin/user-administration/?',
                handlers.ViewUserAdminHandler,
                name='admin_user_view',
            ),

            # * Enumerate views
            url(
                r'/enumerate/?',
                handlers.EnumerateHomepageHandler,
                name='enumerate_homepage'
            ),
            url(
                r'/enumerate/({})/?'.format(UUID_REGEX), handlers.Enumerate,
                name='enumerate'
            ),
            url(
                r'/enumerate/(.+)/?', handlers.EnumerateTitle,
                name='enumerate_title'
            ),

            # API
            # * Surveys
            api_url('/surveys/?', sur.as_list(), name='surveys'),
            api_url('/surveys/({uuid})/?', sur.as_detail(), name='survey'),
            api_url(
                '/surveys/({uuid})/submit/?', sur.as_view('submit'),
                name='submit_to_survey'
            ),
            api_url(
                '/surveys/({uuid})/submissions/?',
                sur.as_view('list_submissions'),
                name='survey_list_submissions',
            ),
            api_url(
                '/surveys/({uuid})/stats/?', sur.as_view('stats'),
                name='survey_stats'
            ),
            api_url(
                '/surveys/({uuid})/activity/?', sur.as_view('activity'),
                name='survey_activity'
            ),
            api_url(
                '/surveys/activity/?', sur.as_view('activity_all'),
                name='activity_all'
            ),

            # * Submissions
            api_url(
                '/submissions/?', SubmissionResource.as_list(),
                name='submissions'
            ),
            api_url(
                '/submissions/({uuid})/?', SubmissionResource.as_detail(),
                name='submission'
            ),
            # * * Photos
            api_url('/photos/?', PhotoResource.as_list(), name='photos'),
            api_url(
                '/photos/({uuid})/?', PhotoResource.as_detail(), name='photo'
            ),

            # * Nodes
            api_url('/nodes/?', NodeResource.as_list(), name='nodes'),
            api_url(
                '/nodes/({uuid})/?', NodeResource.as_detail(), name='node'
            ),

            # * Users
            api_url('/users/?', UserResource.as_list(), name='users'),
            api_url(
                '/users/({uuid})/?', UserResource.as_detail(), name='user'
            ),
            api_url(
                '/users/generate-api-token/?', handlers.GenerateToken,
                name='generate_token'
            ),
        ]

        # HTTPS
        if options.https:
            settings['xsrf_cookie_kwargs'] = {'secure': True}

        # Debug
        if settings['debug']:  # pragma: no cover
            from dokomoforms.handlers.debug import revisit_debug
            revisit_debug()
            urls += [
                url(r'/debug/create/(.+)/?',
                    handlers.DebugUserCreationHandler),
                url(r'/debug/login/(.+)/?', handlers.DebugLoginHandler),
                url(r'/debug/logout/?', handlers.DebugLogoutHandler),
                url(r'/debug/persona_verify/?', handlers.DebugPersonaHandler),
                url(r'/debug/facilities/?', handlers.DebugRevisitHandler),
                url(r'/debug/toggle_facilities/?',
                    handlers.DebugToggleRevisitHandler),
                url(r'/debug/toggle_revisit_slow/?',
                    handlers.DebugToggleRevisitSlowModeHandler),
            ]

        # Demo
        if options.demo:
            urls += [
                url(r'/demo/login/?', handlers.DemoUserCreationHandler),
                url(r'/demo/logout/?', handlers.DemoLogoutHandler),
            ]
            options.organization = 'Demo Mode'

        super().__init__(urls, **settings)

        # Database setup
        if session is None:
            engine = create_engine()
            if options.kill:
                logging.info('Dropping schema {}.'.format(options.schema))
                engine.execute(DDL(
                    'DROP SCHEMA IF EXISTS {} CASCADE'.format(options.schema)
                ))
            Base.metadata.create_all(engine)
            Session = sessionmaker(bind=engine, autocommit=True)
            self.session = Session()
        else:
            self.session = session




[docs]def start_http_server(http_server, port):  # pragma: no cover
    """Start the server, with the option to kill anything using the port."""
    try:
        http_server.listen(options.port)
    except OSError:
        pid = (
            subprocess
            .check_output(['lsof', '-t', '-i:{}'.format(options.port)])
            .decode()
            .strip()
        )
        cmd = (
            subprocess
            .check_output(['ps', '-o', 'cmd', '-fp', pid, '--no-header'])
            .decode()
            .strip()
        )
        msg = (
            'A process (ID: {} CMD: {})'
            ' is currently using port {}'.format(pid, cmd, port)
        )
        print(msg)
        replace = input('Do you want to kill it? y/n (default n) ')
        if replace.lower().startswith('y'):
            os.killpg(int(pid), signal.SIGTERM)
            sleep(1)
            print('Killed process {}'.format(pid))
            http_server.listen(options.port)
        else:
            raise



[docs]def setup_file_loggers(log_level: str):  # pragma: no cover
    """Handles application, Tornado, and SQLAlchemy logging configuration."""
    os.makedirs('log', exist_ok=True)
    timed_handler = logging.handlers.TimedRotatingFileHandler
    root_logger = logging.getLogger()
    root_logger.removeHandler(root_logger.handlers[0])
    logging.basicConfig(
        format='%(asctime)s %(levelname)s %(message)s',
        handlers=[timed_handler('log/dokomoforms.log', when='D')]
    )
    for log in ('access', 'application', 'general'):
        logger = logging.getLogger('tornado.{}'.format(log))
        handler = timed_handler('log/tornado.{}.log'.format(log), when='D')
        formatter = tornado.log.LogFormatter(color=False, datefmt=None)
        handler.setFormatter(formatter)
        logger.addHandler(handler)
    sql_logger = logging.getLogger('sqlalchemy')
    sql_logger.propagate = False
    sql_logger.setLevel(log_level)
    sql_handler = timed_handler('log/sqlalchemy.log', when='D')
    sql_handler.setLevel(log_level)
    sql_handler.setFormatter(logging.Formatter(
        '%(asctime)s %(levelname)s %(name)s %(message)s'
    ))
    sql_logger.addHandler(sql_handler)



[docs]def main(msg=None):  # pragma: no cover
    """Start the Tornado web server."""
    log_level = logging.DEBUG if options.debug else logging.INFO
    if options.log_to_file:
        options.logging = None
        setup_file_loggers(log_level)
    else:
        logging.getLogger().setLevel(log_level)
        logging.getLogger('tornado').setLevel(log_level)
        logging.getLogger('sqlalchemy').setLevel(log_level)
    if options.kill:
        ensure_that_user_wants_to_drop_schema()
    http_server = tornado.httpserver.HTTPServer(Application(), xheaders=True)
    tornado.locale.load_gettext_translations(
        os.path.join(_pwd, 'locale'), 'dokomoforms'
    )
    start_http_server(http_server, options.port)
    print(
        '{dokomo}{starting}'.format(
            dokomo=modify_text(
                'Dokomo Forms for {}: '.format(options.organization), bold
            ),
            starting=modify_text(
                'starting server on port {}'.format(options.port), green
            ),
        )
    )
    logging.info('Application started.')
    if msg is not None:
        print(msg)
    tornado.ioloop.IOLoop.current().start()



if __name__ == '__main__':  # pragma: no cover
    main()
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  Source code for sqlalchemy.orm.attributes

# orm/attributes.py
# Copyright (C) 2005-2016 the SQLAlchemy authors and contributors
# <see AUTHORS file>
#
# This module is part of SQLAlchemy and is released under
# the MIT License: http://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 util, event, inspection
from . import interfaces, collections, exc as orm_exc

from .base import instance_state, instance_dict, manager_of_class

from .base import PASSIVE_NO_RESULT, ATTR_WAS_SET, ATTR_EMPTY, NO_VALUE,\
    NEVER_SET, NO_CHANGE, CALLABLES_OK, SQL_OK, RELATED_OBJECT_OK,\
    INIT_OK, NON_PERSISTENT_OK, LOAD_AGAINST_COMMITTED, PASSIVE_OFF,\
    PASSIVE_RETURN_NEVER_SET, PASSIVE_NO_INITIALIZE, PASSIVE_NO_FETCH,\
    PASSIVE_NO_FETCH_RELATED, PASSIVE_ONLY_PERSISTENT, NO_AUTOFLUSH
from .base import state_str, instance_str


@inspection._self_inspects
class QueryableAttribute(interfaces._MappedAttribute,
                         interfaces.InspectionAttr,
                         interfaces.PropComparator):
    """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:`.Mapper.all_orm_descriptors`

        :attr:`.Mapper.attrs`
    """

    is_attribute = True

    def __init__(self, class_, key, impl=None,
                 comparator=None, parententity=None,
                 of_type=None):
        self.class_ = class_
        self.key = key
        self.impl = impl
        self.comparator = comparator
        self._parententity = parententity
        self._of_type = of_type

        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)

    @util.memoized_property
    def _supports_population(self):
        return self.impl.supports_population

    def get_history(self, instance, passive=PASSIVE_OFF):
        return self.impl.get_history(instance_state(instance),
                                     instance_dict(instance), passive)

    def __selectable__(self):
        # TODO: conditionally attach this method based on clause_element ?
        return self

    @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:`.Column` object, this attribute
          will return the :attr:`.SchemaItem.info` dictionary associated
          with the core-level :class:`.Column` object.

        * If the attribute is a :class:`.ColumnProperty` but is mapped to
          any other kind of SQL expression other than a :class:`.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``.

        .. versionadded:: 0.8.0

        .. 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:`.Mapper`
        or :class:`.AliasedInsp`, depending upon the nature
        of the parent entity which this attribute is associated
        with.

        """
        return inspection.inspect(self._parententity)

    @property
    def expression(self):
        return self.comparator.__clause_element__()

    def __clause_element__(self):
        return self.comparator.__clause_element__()

    def _query_clause_element(self):
        """like __clause_element__(), but called specifically
        by :class:`.Query` to allow special behavior."""

        return self.comparator._query_clause_element()

    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, cls):
        return QueryableAttribute(
            self.class_,
            self.key,
            self.impl,
            self.comparator.of_type(cls),
            self._parententity,
            of_type=cls)

    def label(self, name):
        return self._query_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:
            raise AttributeError(
                'Neither %r object nor %r object associated with %s '
                'has an attribute %r' % (
                    type(self).__name__,
                    type(self.comparator).__name__,
                    self,
                    key)
            )

    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


class InstrumentedAttribute(QueryableAttribute):
    """Class bound instrumented attribute which adds basic
    :term:`descriptor` methods.

    See :class:`.QueryableAttribute` for a description of most features.


    """

    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:
            return self.impl.get(instance_state(instance), dict_)


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.

        """

        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

        @property
        def property(self):
            return self.comparator.property

        @util.memoized_property
        def comparator(self):
            if util.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):
            if instance is None:
                return self
            else:
                return self.descriptor.__get__(instance, owner)

        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:
                try:
                    return getattr(self.comparator, attribute)
                except AttributeError:
                    raise AttributeError(
                        'Neither %r object nor %r object associated with %s '
                        'has an attribute %r' % (
                            type(descriptor).__name__,
                            type(self.comparator).__name__,
                            self,
                            attribute)
                    )

    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")


class Event(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 the :meth:`.AttributeEvents.append`,
    :meth:`.AttributeEvents.set`,
    and :meth:`.AttributeEvents.remove` events.

    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

    :var impl: The :class:`.AttributeImpl` which is the current event
     initiator.

    :var op: The symbol :attr:`.OP_APPEND`, :attr:`.OP_REMOVE` or
     :attr:`.OP_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, Event) 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)


class AttributeImpl(object):
    """internal implementation for instrumented attributes."""

    def __init__(self, class_, key,
                 callable_, dispatch, trackparent=False, extension=None,
                 compare_function=None, active_history=False,
                 parent_token=None, expire_missing=True,
                 send_modified_events=True,
                 **kwargs):
        """Construct an AttributeImpl.

        \class_
          associated class

        key
          string name of the attribute

        \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.

        trackparent
          if True, attempt to track if an instance has a parent attached
          to it via this attribute.

        extension
          a single or list of AttributeExtension object(s) which will
          receive set/delete/append/remove/etc. events.  Deprecated.
          The event package is now used.

        compare_function
          a function that compares two values which are normally
          assignable to this attribute.

        active_history
          indicates that get_history() should always return the "old" value,
          even if it means executing a lazy callable upon attribute change.

        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.

        expire_missing
          if False, don't add an "expiry" callable to this attribute
          during state.expire_attributes(None), if no value is present
          for this key.

        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

        # TODO: pass in the manager here
        # instead of doing a lookup
        attr = manager_of_class(class_)[key]

        for ext in util.to_list(extension or []):
            ext._adapt_listener(attr, ext)

        if active_history:
            self.dispatch._active_history = True

        self.expire_missing = expire_missing

    __slots__ = (
        'class_', 'key', 'callable_', 'dispatch', 'trackparent',
        'parent_token', 'send_modified_events', 'is_equal', 'expire_missing'
    )

    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 initialize(self, state, dict_):
        """Initialize the given state's attribute with an empty value."""

        # As of 1.0, we don't actually set a value in
        # dict_.  This is so that the state of the object does not get
        # modified without emitting the appropriate events.


        return None

    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 NEVER_SET:
                if not passive & CALLABLES_OK:
                    return PASSIVE_NO_RESULT

                if key in state.expired_attributes:
                    value = state._load_expired(state, passive)
                elif key in state.callables:
                    callable_ = state.callables[key]
                    value = callable_(state, passive)
                elif self.callable_:
                    value = self.callable_(state, passive)
                else:
                    value = ATTR_EMPTY

                if value is PASSIVE_NO_RESULT or value is NEVER_SET:
                    return value
                elif value is ATTR_WAS_SET:
                    try:
                        return dict_[key]
                    except KeyError:
                        # TODO: no test coverage here.
                        raise KeyError(
                            "Deferred loader for attribute "
                            "%r failed to populate "
                            "correctly" % key)
                elif value is not ATTR_EMPTY:
                    return self.set_committed_value(state, dict_, value)

            if not passive & INIT_OK:
                return NEVER_SET
            else:
                # Return a new, empty value
                return self.initialize(state, dict_)

    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 in (NO_VALUE, NEVER_SET):
                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."""

    accepts_scalar_loader = True
    uses_objects = False
    supports_population = True
    collection = 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 = None
        self._remove_token = None

    def _init_append_token(self):
        self._replace_token = self._append_token = Event(self, OP_REPLACE)
        return self._replace_token

    _init_append_or_replace_token = _init_append_token

    def _init_remove_token(self):
        self._remove_token = Event(self, OP_REMOVE)
        return self._remove_token

    def delete(self, state, dict_):

        # TODO: catch key errors, convert to attributeerror?
        if self.dispatch._active_history:
            old = self.get(state, dict_, PASSIVE_RETURN_NEVER_SET)
        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)
        del dict_[self.key]

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        if self.key in dict_:
            return History.from_scalar_attribute(self, state, 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
            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_NEVER_SET)
        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 or
                self._init_append_or_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 or self._init_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.

    """

    accepts_scalar_loader = False
    uses_objects = True
    supports_population = True
    collection = False

    __slots__ = ()

    def delete(self, state, dict_):
        old = self.get(state, dict_)
        self.fire_remove_event(
            state, dict_, old,
            self._remove_token or self._init_remove_token())
        del dict_[self.key]

    def get_history(self, state, dict_, passive=PASSIVE_OFF):
        if self.key in dict_:
            return History.from_object_attribute(self, state, 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
            else:
                return History.from_object_attribute(self, state, current)

    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 NEVER_SET:
            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 NEVER_SET 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)
        else:
            old = self.get(state, dict_, passive=PASSIVE_NO_FETCH ^ INIT_OK)

        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 is not None:
            self.sethasparent(instance_state(value), state, False)

        for fn in self.dispatch.remove:
            fn(state, value, initiator or
               self._remove_token or self._init_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, NEVER_SET)):
                self.sethasparent(instance_state(previous), state, False)

        for fn in self.dispatch.set:
            value = fn(
                state, value, previous, initiator or
                self._replace_token or self._init_append_or_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.

    """
    accepts_scalar_loader = False
    uses_objects = True
    supports_population = True
    collection = True

    __slots__ = 'copy', 'collection_factory', '_append_token', '_remove_token'

    def __init__(self, class_, key, callable_, dispatch,
                 typecallable=None, trackparent=False, extension=None,
                 copy_function=None, compare_function=None, **kwargs):
        super(CollectionAttributeImpl, self).__init__(
            class_,
            key,
            callable_, dispatch,
            trackparent=trackparent,
            extension=extension,
            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 = None
        self._remove_token = None

        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 _init_append_token(self):
        self._append_token = Event(self, OP_APPEND)
        return self._append_token

    def _init_remove_token(self):
        self._remove_token = Event(self, OP_REMOVE)
        return self._remove_token

    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 not in (NO_VALUE, NEVER_SET):
                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 or self._init_append_token())

        state._modified_event(dict_, self, NEVER_SET, True)

        if self.trackparent and value is not None:
            self.sethasparent(instance_state(value), state, True)

        return value

    def fire_pre_remove_event(self, state, dict_, initiator):
        state._modified_event(dict_, self, NEVER_SET, 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 or self._init_remove_token())

        state._modified_event(dict_, self, NEVER_SET, True)

    def delete(self, state, dict_):
        if self.key not in dict_:
            return

        state._modified_event(dict_, self, NEVER_SET, True)

        collection = self.get_collection(state, state.dict)
        collection.clear_with_event()
        # TODO: catch key errors, convert to attributeerror?
        del dict_[self.key]

    def initialize(self, state, dict_):
        """Initialize this attribute with an empty collection."""

        _, user_data = self._initialize_collection(state)
        dict_[self.key] = 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,
            passive=PASSIVE_OFF, pop=False):
        """Set a value on the given object.

        """

        self._set_iterable(
            state, dict_, value,
            lambda adapter, i: adapter.adapt_like_to_iterable(i))

    def _set_iterable(self, state, dict_, iterable, adapter=None):
        """Set a collection value from an iterable of state-bearers.

        ``adapter`` is an optional callable invoked with a CollectionAdapter
        and the iterable.  Should return an iterable of state-bearing
        instances suitable for appending via a CollectionAdapter.  Can be used
        for, e.g., adapting an incoming dictionary into an iterator of values
        rather than keys.

        """
        # 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 adapter:
            new_values = list(adapter(new_collection, iterable))
        else:
            new_values = list(iterable)

        old = self.get(state, dict_, passive=PASSIVE_ONLY_PERSISTENT)
        if old is PASSIVE_NO_RESULT:
            old = self.initialize(state, dict_)
        elif old is 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)

        del old._sa_adapter
        self.dispatch.dispose_collection(state, old, old_collection)

    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.

        Creates a new CollectionAdapter if one does not exist.

        """
        if user_data is None:
            user_data = self.get(state, dict_, passive=passive)
            if user_data is PASSIVE_NO_RESULT:
                return user_data

        return getattr(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

    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 NEVER_SET:
            # 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

            if initiator.impl is not impl or \
                    initiator.op not in (OP_REPLACE, OP_REMOVE):
                impl.pop(old_state,
                         old_dict,
                         state.obj(),
                         parent_impl._append_token or
                            parent_impl._init_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)
            elif initiator.impl is not child_impl or \
                    initiator.op not in (OP_APPEND, OP_REPLACE):
                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)
        elif initiator.impl is not child_impl or \
                initiator.op not in (OP_APPEND, OP_REPLACE):
            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:
            child_state, child_dict = instance_state(child),\
                instance_dict(child)
            child_impl = child_state.manager[key].impl
            if initiator.impl is not child_impl or \
                    initiator.op not in (OP_REMOVE, OP_REPLACE):
                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),
    id(NEVER_SET)])

History = util.namedtuple("History", [
    "added", "unchanged", "deleted"
])


class History(History):
    """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:`.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 NEVER_SET:
                return cls((), (), ())
            else:
                return cls((), [current], ())
        # don't let ClauseElement expressions here trip things up
        elif 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 = ()
            else:
                deleted = [original]
            if current is NEVER_SET:
                return cls((), (), deleted)
            else:
                return cls([current], (), deleted)

    @classmethod
    def from_object_attribute(cls, attribute, state, current):
        original = state.committed_state.get(attribute.key, _NO_HISTORY)

        if original is _NO_HISTORY:
            if current is NO_VALUE or current is NEVER_SET:
                return cls((), (), ())
            else:
                return cls((), [current], ())
        elif current is original:
            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 = ()
            else:
                deleted = [original]
            if current is NO_VALUE or current is NEVER_SET:
                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 or current is NEVER_SET:
            return cls((), (), ())

        current = getattr(current, '_sa_adapter')
        if original in (NO_VALUE, NEVER_SET):
            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.

    :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.

    """
    if passive is True:
        util.warn_deprecated("Passing True for 'passive' is deprecated. "
                             "Use attributes.PASSIVE_NO_INITIALIZE")
        passive = PASSIVE_NO_INITIALIZE
    elif passive is False:
        util.warn_deprecated("Passing False for 'passive' is "
                             "deprecated.  Use attributes.PASSIVE_OFF")
        passive = PASSIVE_OFF

    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`.

    obj is an instrumented object instance.  An InstanceState
    is accepted directly for backwards compatibility but
    this usage is deprecated.

    """
    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."""

    attr = state.manager[key].impl
    user_data = attr.initialize(state, dict_)
    return attr.get_collection(state, dict_, user_data)


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):
    """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.

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    state.manager[key].impl.set(state, dict_, value, None)


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.

    """
    state, dict_ = instance_state(instance), instance_dict(instance)
    impl = state.manager[key].impl
    state._modified_event(dict_, impl, NO_VALUE, force=True)
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  Source code for collections

__all__ = ['deque', 'defaultdict', 'namedtuple', 'UserDict', 'UserList',
            'UserString', 'Counter', 'OrderedDict', 'ChainMap']

# For backwards compatibility, continue to make the collections ABCs
# available through the collections module.
from _collections_abc import *
import _collections_abc
__all__ += _collections_abc.__all__

from _collections import deque, defaultdict
from operator import itemgetter as _itemgetter, eq as _eq
from keyword import iskeyword as _iskeyword
import sys as _sys
import heapq as _heapq
from _weakref import proxy as _proxy
from itertools import repeat as _repeat, chain as _chain, starmap as _starmap
from reprlib import recursive_repr as _recursive_repr

################################################################################
### OrderedDict
################################################################################

class _Link(object):
    __slots__ = 'prev', 'next', 'key', '__weakref__'

class OrderedDict(dict):
    'Dictionary that remembers insertion order'
    # An inherited dict maps keys to values.
    # The inherited dict provides __getitem__, __len__, __contains__, and get.
    # The remaining methods are order-aware.
    # Big-O running times for all methods are the same as regular dictionaries.

    # The internal self.__map dict maps keys to links in a doubly linked list.
    # The circular doubly linked list starts and ends with a sentinel element.
    # The sentinel element never gets deleted (this simplifies the algorithm).
    # The sentinel is in self.__hardroot with a weakref proxy in self.__root.
    # The prev links are weakref proxies (to prevent circular references).
    # Individual links are kept alive by the hard reference in self.__map.
    # Those hard references disappear when a key is deleted from an OrderedDict.

    def __init__(*args, **kwds):
        '''Initialize an ordered dictionary.  The signature is the same as
        regular dictionaries, but keyword arguments are not recommended because
        their insertion order is arbitrary.

        '''
        if not args:
            raise TypeError("descriptor '__init__' of 'OrderedDict' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        try:
            self.__root
        except AttributeError:
            self.__hardroot = _Link()
            self.__root = root = _proxy(self.__hardroot)
            root.prev = root.next = root
            self.__map = {}
        self.__update(*args, **kwds)

    def __setitem__(self, key, value,
                    dict_setitem=dict.__setitem__, proxy=_proxy, Link=_Link):
        'od.__setitem__(i, y) <==> od[i]=y'
        # Setting a new item creates a new link at the end of the linked list,
        # and the inherited dictionary is updated with the new key/value pair.
        if key not in self:
            self.__map[key] = link = Link()
            root = self.__root
            last = root.prev
            link.prev, link.next, link.key = last, root, key
            last.next = link
            root.prev = proxy(link)
        dict_setitem(self, key, value)

    def __delitem__(self, key, dict_delitem=dict.__delitem__):
        'od.__delitem__(y) <==> del od[y]'
        # Deleting an existing item uses self.__map to find the link which gets
        # removed by updating the links in the predecessor and successor nodes.
        dict_delitem(self, key)
        link = self.__map.pop(key)
        link_prev = link.prev
        link_next = link.next
        link_prev.next = link_next
        link_next.prev = link_prev

    def __iter__(self):
        'od.__iter__() <==> iter(od)'
        # Traverse the linked list in order.
        root = self.__root
        curr = root.next
        while curr is not root:
            yield curr.key
            curr = curr.next

    def __reversed__(self):
        'od.__reversed__() <==> reversed(od)'
        # Traverse the linked list in reverse order.
        root = self.__root
        curr = root.prev
        while curr is not root:
            yield curr.key
            curr = curr.prev

    def clear(self):
        'od.clear() -> None.  Remove all items from od.'
        root = self.__root
        root.prev = root.next = root
        self.__map.clear()
        dict.clear(self)

    def popitem(self, last=True):
        '''od.popitem() -> (k, v), return and remove a (key, value) pair.
        Pairs are returned in LIFO order if last is true or FIFO order if false.

        '''
        if not self:
            raise KeyError('dictionary is empty')
        root = self.__root
        if last:
            link = root.prev
            link_prev = link.prev
            link_prev.next = root
            root.prev = link_prev
        else:
            link = root.next
            link_next = link.next
            root.next = link_next
            link_next.prev = root
        key = link.key
        del self.__map[key]
        value = dict.pop(self, key)
        return key, value

    def move_to_end(self, key, last=True):
        '''Move an existing element to the end (or beginning if last==False).

        Raises KeyError if the element does not exist.
        When last=True, acts like a fast version of self[key]=self.pop(key).

        '''
        link = self.__map[key]
        link_prev = link.prev
        link_next = link.next
        link_prev.next = link_next
        link_next.prev = link_prev
        root = self.__root
        if last:
            last = root.prev
            link.prev = last
            link.next = root
            last.next = root.prev = link
        else:
            first = root.next
            link.prev = root
            link.next = first
            root.next = first.prev = link

    def __sizeof__(self):
        sizeof = _sys.getsizeof
        n = len(self) + 1                       # number of links including root
        size = sizeof(self.__dict__)            # instance dictionary
        size += sizeof(self.__map) * 2          # internal dict and inherited dict
        size += sizeof(self.__hardroot) * n     # link objects
        size += sizeof(self.__root) * n         # proxy objects
        return size

    update = __update = MutableMapping.update
    keys = MutableMapping.keys
    values = MutableMapping.values
    items = MutableMapping.items
    __ne__ = MutableMapping.__ne__

    __marker = object()

    def pop(self, key, default=__marker):
        '''od.pop(k[,d]) -> v, remove specified key and return the corresponding
        value.  If key is not found, d is returned if given, otherwise KeyError
        is raised.

        '''
        if key in self:
            result = self[key]
            del self[key]
            return result
        if default is self.__marker:
            raise KeyError(key)
        return default

    def setdefault(self, key, default=None):
        'od.setdefault(k[,d]) -> od.get(k,d), also set od[k]=d if k not in od'
        if key in self:
            return self[key]
        self[key] = default
        return default

    @_recursive_repr()
    def __repr__(self):
        'od.__repr__() <==> repr(od)'
        if not self:
            return '%s()' % (self.__class__.__name__,)
        return '%s(%r)' % (self.__class__.__name__, list(self.items()))

    def __reduce__(self):
        'Return state information for pickling'
        inst_dict = vars(self).copy()
        for k in vars(OrderedDict()):
            inst_dict.pop(k, None)
        return self.__class__, (), inst_dict or None, None, iter(self.items())

    def copy(self):
        'od.copy() -> a shallow copy of od'
        return self.__class__(self)

    @classmethod
    def fromkeys(cls, iterable, value=None):
        '''OD.fromkeys(S[, v]) -> New ordered dictionary with keys from S.
        If not specified, the value defaults to None.

        '''
        self = cls()
        for key in iterable:
            self[key] = value
        return self

    def __eq__(self, other):
        '''od.__eq__(y) <==> od==y.  Comparison to another OD is order-sensitive
        while comparison to a regular mapping is order-insensitive.

        '''
        if isinstance(other, OrderedDict):
            return dict.__eq__(self, other) and all(map(_eq, self, other))
        return dict.__eq__(self, other)


################################################################################
### namedtuple
################################################################################

_class_template = """\
from builtins import property as _property, tuple as _tuple
from operator import itemgetter as _itemgetter
from collections import OrderedDict

class {typename}(tuple):
    '{typename}({arg_list})'

    __slots__ = ()

    _fields = {field_names!r}

    def __new__(_cls, {arg_list}):
        'Create new instance of {typename}({arg_list})'
        return _tuple.__new__(_cls, ({arg_list}))

    @classmethod
    def _make(cls, iterable, new=tuple.__new__, len=len):
        'Make a new {typename} object from a sequence or iterable'
        result = new(cls, iterable)
        if len(result) != {num_fields:d}:
            raise TypeError('Expected {num_fields:d} arguments, got %d' % len(result))
        return result

    def _replace(_self, **kwds):
        'Return a new {typename} object replacing specified fields with new values'
        result = _self._make(map(kwds.pop, {field_names!r}, _self))
        if kwds:
            raise ValueError('Got unexpected field names: %r' % list(kwds))
        return result

    def __repr__(self):
        'Return a nicely formatted representation string'
        return self.__class__.__name__ + '({repr_fmt})' % self

    @property
    def __dict__(self):
        'A new OrderedDict mapping field names to their values'
        return OrderedDict(zip(self._fields, self))

    def _asdict(self):
        'Return a new OrderedDict which maps field names to their values.'
        return self.__dict__

    def __getnewargs__(self):
        'Return self as a plain tuple.  Used by copy and pickle.'
        return tuple(self)

    def __getstate__(self):
        'Exclude the OrderedDict from pickling'
        return None

{field_defs}
"""

_repr_template = '{name}=%r'

_field_template = '''\
    {name} = _property(_itemgetter({index:d}), doc='Alias for field number {index:d}')
'''

def namedtuple(typename, field_names, verbose=False, rename=False):
    """Returns a new subclass of tuple with named fields.

    >>> Point = namedtuple('Point', ['x', 'y'])
    >>> Point.__doc__                   # docstring for the new class
    'Point(x, y)'
    >>> p = Point(11, y=22)             # instantiate with positional args or keywords
    >>> p[0] + p[1]                     # indexable like a plain tuple
    33
    >>> x, y = p                        # unpack like a regular tuple
    >>> x, y
    (11, 22)
    >>> p.x + p.y                       # fields also accessable by name
    33
    >>> d = p._asdict()                 # convert to a dictionary
    >>> d['x']
    11
    >>> Point(**d)                      # convert from a dictionary
    Point(x=11, y=22)
    >>> p._replace(x=100)               # _replace() is like str.replace() but targets named fields
    Point(x=100, y=22)

    """

    # Validate the field names.  At the user's option, either generate an error
    # message or automatically replace the field name with a valid name.
    if isinstance(field_names, str):
        field_names = field_names.replace(',', ' ').split()
    field_names = list(map(str, field_names))
    typename = str(typename)
    if rename:
        seen = set()
        for index, name in enumerate(field_names):
            if (not name.isidentifier()
                or _iskeyword(name)
                or name.startswith('_')
                or name in seen):
                field_names[index] = '_%d' % index
            seen.add(name)
    for name in [typename] + field_names:
        if type(name) != str:
            raise TypeError('Type names and field names must be strings')
        if not name.isidentifier():
            raise ValueError('Type names and field names must be valid '
                             'identifiers: %r' % name)
        if _iskeyword(name):
            raise ValueError('Type names and field names cannot be a '
                             'keyword: %r' % name)
    seen = set()
    for name in field_names:
        if name.startswith('_') and not rename:
            raise ValueError('Field names cannot start with an underscore: '
                             '%r' % name)
        if name in seen:
            raise ValueError('Encountered duplicate field name: %r' % name)
        seen.add(name)

    # Fill-in the class template
    class_definition = _class_template.format(
        typename = typename,
        field_names = tuple(field_names),
        num_fields = len(field_names),
        arg_list = repr(tuple(field_names)).replace("'", "")[1:-1],
        repr_fmt = ', '.join(_repr_template.format(name=name)
                             for name in field_names),
        field_defs = '\n'.join(_field_template.format(index=index, name=name)
                               for index, name in enumerate(field_names))
    )

    # Execute the template string in a temporary namespace and support
    # tracing utilities by setting a value for frame.f_globals['__name__']
    namespace = dict(__name__='namedtuple_%s' % typename)
    exec(class_definition, namespace)
    result = namespace[typename]
    result._source = class_definition
    if verbose:
        print(result._source)

    # For pickling to work, the __module__ variable needs to be set to the frame
    # where the named tuple is created.  Bypass this step in environments where
    # sys._getframe is not defined (Jython for example) or sys._getframe is not
    # defined for arguments greater than 0 (IronPython).
    try:
        result.__module__ = _sys._getframe(1).f_globals.get('__name__', '__main__')
    except (AttributeError, ValueError):
        pass

    return result


########################################################################
###  Counter
########################################################################

def _count_elements(mapping, iterable):
    'Tally elements from the iterable.'
    mapping_get = mapping.get
    for elem in iterable:
        mapping[elem] = mapping_get(elem, 0) + 1

try:                                    # Load C helper function if available
    from _collections import _count_elements
except ImportError:
    pass

class Counter(dict):
    '''Dict subclass for counting hashable items.  Sometimes called a bag
    or multiset.  Elements are stored as dictionary keys and their counts
    are stored as dictionary values.

    >>> c = Counter('abcdeabcdabcaba')  # count elements from a string

    >>> c.most_common(3)                # three most common elements
    [('a', 5), ('b', 4), ('c', 3)]
    >>> sorted(c)                       # list all unique elements
    ['a', 'b', 'c', 'd', 'e']
    >>> ''.join(sorted(c.elements()))   # list elements with repetitions
    'aaaaabbbbcccdde'
    >>> sum(c.values())                 # total of all counts
    15

    >>> c['a']                          # count of letter 'a'
    5
    >>> for elem in 'shazam':           # update counts from an iterable
    ...     c[elem] += 1                # by adding 1 to each element's count
    >>> c['a']                          # now there are seven 'a'
    7
    >>> del c['b']                      # remove all 'b'
    >>> c['b']                          # now there are zero 'b'
    0

    >>> d = Counter('simsalabim')       # make another counter
    >>> c.update(d)                     # add in the second counter
    >>> c['a']                          # now there are nine 'a'
    9

    >>> c.clear()                       # empty the counter
    >>> c
    Counter()

    Note:  If a count is set to zero or reduced to zero, it will remain
    in the counter until the entry is deleted or the counter is cleared:

    >>> c = Counter('aaabbc')
    >>> c['b'] -= 2                     # reduce the count of 'b' by two
    >>> c.most_common()                 # 'b' is still in, but its count is zero
    [('a', 3), ('c', 1), ('b', 0)]

    '''
    # References:
    #   http://en.wikipedia.org/wiki/Multiset
    #   http://www.gnu.org/software/smalltalk/manual-base/html_node/Bag.html
    #   http://www.demo2s.com/Tutorial/Cpp/0380__set-multiset/Catalog0380__set-multiset.htm
    #   http://code.activestate.com/recipes/259174/
    #   Knuth, TAOCP Vol. II section 4.6.3

    def __init__(*args, **kwds):
        '''Create a new, empty Counter object.  And if given, count elements
        from an input iterable.  Or, initialize the count from another mapping
        of elements to their counts.

        >>> c = Counter()                           # a new, empty counter
        >>> c = Counter('gallahad')                 # a new counter from an iterable
        >>> c = Counter({'a': 4, 'b': 2})           # a new counter from a mapping
        >>> c = Counter(a=4, b=2)                   # a new counter from keyword args

        '''
        if not args:
            raise TypeError("descriptor '__init__' of 'Counter' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        super(Counter, self).__init__()
        self.update(*args, **kwds)

    def __missing__(self, key):
        'The count of elements not in the Counter is zero.'
        # Needed so that self[missing_item] does not raise KeyError
        return 0

    def most_common(self, n=None):
        '''List the n most common elements and their counts from the most
        common to the least.  If n is None, then list all element counts.

        >>> Counter('abcdeabcdabcaba').most_common(3)
        [('a', 5), ('b', 4), ('c', 3)]

        '''
        # Emulate Bag.sortedByCount from Smalltalk
        if n is None:
            return sorted(self.items(), key=_itemgetter(1), reverse=True)
        return _heapq.nlargest(n, self.items(), key=_itemgetter(1))

    def elements(self):
        '''Iterator over elements repeating each as many times as its count.

        >>> c = Counter('ABCABC')
        >>> sorted(c.elements())
        ['A', 'A', 'B', 'B', 'C', 'C']

        # Knuth's example for prime factors of 1836:  2**2 * 3**3 * 17**1
        >>> prime_factors = Counter({2: 2, 3: 3, 17: 1})
        >>> product = 1
        >>> for factor in prime_factors.elements():     # loop over factors
        ...     product *= factor                       # and multiply them
        >>> product
        1836

        Note, if an element's count has been set to zero or is a negative
        number, elements() will ignore it.

        '''
        # Emulate Bag.do from Smalltalk and Multiset.begin from C++.
        return _chain.from_iterable(_starmap(_repeat, self.items()))

    # Override dict methods where necessary

    @classmethod
    def fromkeys(cls, iterable, v=None):
        # There is no equivalent method for counters because setting v=1
        # means that no element can have a count greater than one.
        raise NotImplementedError(
            'Counter.fromkeys() is undefined.  Use Counter(iterable) instead.')

    def update(*args, **kwds):
        '''Like dict.update() but add counts instead of replacing them.

        Source can be an iterable, a dictionary, or another Counter instance.

        >>> c = Counter('which')
        >>> c.update('witch')           # add elements from another iterable
        >>> d = Counter('watch')
        >>> c.update(d)                 # add elements from another counter
        >>> c['h']                      # four 'h' in which, witch, and watch
        4

        '''
        # The regular dict.update() operation makes no sense here because the
        # replace behavior results in the some of original untouched counts
        # being mixed-in with all of the other counts for a mismash that
        # doesn't have a straight-forward interpretation in most counting
        # contexts.  Instead, we implement straight-addition.  Both the inputs
        # and outputs are allowed to contain zero and negative counts.

        if not args:
            raise TypeError("descriptor 'update' of 'Counter' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        iterable = args[0] if args else None
        if iterable is not None:
            if isinstance(iterable, Mapping):
                if self:
                    self_get = self.get
                    for elem, count in iterable.items():
                        self[elem] = count + self_get(elem, 0)
                else:
                    super(Counter, self).update(iterable) # fast path when counter is empty
            else:
                _count_elements(self, iterable)
        if kwds:
            self.update(kwds)

    def subtract(*args, **kwds):
        '''Like dict.update() but subtracts counts instead of replacing them.
        Counts can be reduced below zero.  Both the inputs and outputs are
        allowed to contain zero and negative counts.

        Source can be an iterable, a dictionary, or another Counter instance.

        >>> c = Counter('which')
        >>> c.subtract('witch')             # subtract elements from another iterable
        >>> c.subtract(Counter('watch'))    # subtract elements from another counter
        >>> c['h']                          # 2 in which, minus 1 in witch, minus 1 in watch
        0
        >>> c['w']                          # 1 in which, minus 1 in witch, minus 1 in watch
        -1

        '''
        if not args:
            raise TypeError("descriptor 'subtract' of 'Counter' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        iterable = args[0] if args else None
        if iterable is not None:
            self_get = self.get
            if isinstance(iterable, Mapping):
                for elem, count in iterable.items():
                    self[elem] = self_get(elem, 0) - count
            else:
                for elem in iterable:
                    self[elem] = self_get(elem, 0) - 1
        if kwds:
            self.subtract(kwds)

    def copy(self):
        'Return a shallow copy.'
        return self.__class__(self)

    def __reduce__(self):
        return self.__class__, (dict(self),)

    def __delitem__(self, elem):
        'Like dict.__delitem__() but does not raise KeyError for missing values.'
        if elem in self:
            super().__delitem__(elem)

    def __repr__(self):
        if not self:
            return '%s()' % self.__class__.__name__
        try:
            items = ', '.join(map('%r: %r'.__mod__, self.most_common()))
            return '%s({%s})' % (self.__class__.__name__, items)
        except TypeError:
            # handle case where values are not orderable
            return '{0}({1!r})'.format(self.__class__.__name__, dict(self))

    # Multiset-style mathematical operations discussed in:
    #       Knuth TAOCP Volume II section 4.6.3 exercise 19
    #       and at http://en.wikipedia.org/wiki/Multiset
    #
    # Outputs guaranteed to only include positive counts.
    #
    # To strip negative and zero counts, add-in an empty counter:
    #       c += Counter()

    def __add__(self, other):
        '''Add counts from two counters.

        >>> Counter('abbb') + Counter('bcc')
        Counter({'b': 4, 'c': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            newcount = count + other[elem]
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count > 0:
                result[elem] = count
        return result

    def __sub__(self, other):
        ''' Subtract count, but keep only results with positive counts.

        >>> Counter('abbbc') - Counter('bccd')
        Counter({'b': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            newcount = count - other[elem]
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count < 0:
                result[elem] = 0 - count
        return result

    def __or__(self, other):
        '''Union is the maximum of value in either of the input counters.

        >>> Counter('abbb') | Counter('bcc')
        Counter({'b': 3, 'c': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            other_count = other[elem]
            newcount = other_count if count < other_count else count
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count > 0:
                result[elem] = count
        return result

    def __and__(self, other):
        ''' Intersection is the minimum of corresponding counts.

        >>> Counter('abbb') & Counter('bcc')
        Counter({'b': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            other_count = other[elem]
            newcount = count if count < other_count else other_count
            if newcount > 0:
                result[elem] = newcount
        return result

    def __pos__(self):
        'Adds an empty counter, effectively stripping negative and zero counts'
        return self + Counter()

    def __neg__(self):
        '''Subtracts from an empty counter.  Strips positive and zero counts,
        and flips the sign on negative counts.

        '''
        return Counter() - self

    def _keep_positive(self):
        '''Internal method to strip elements with a negative or zero count'''
        nonpositive = [elem for elem, count in self.items() if not count > 0]
        for elem in nonpositive:
            del self[elem]
        return self

    def __iadd__(self, other):
        '''Inplace add from another counter, keeping only positive counts.

        >>> c = Counter('abbb')
        >>> c += Counter('bcc')
        >>> c
        Counter({'b': 4, 'c': 2, 'a': 1})

        '''
        for elem, count in other.items():
            self[elem] += count
        return self._keep_positive()

    def __isub__(self, other):
        '''Inplace subtract counter, but keep only results with positive counts.

        >>> c = Counter('abbbc')
        >>> c -= Counter('bccd')
        >>> c
        Counter({'b': 2, 'a': 1})

        '''
        for elem, count in other.items():
            self[elem] -= count
        return self._keep_positive()

    def __ior__(self, other):
        '''Inplace union is the maximum of value from either counter.

        >>> c = Counter('abbb')
        >>> c |= Counter('bcc')
        >>> c
        Counter({'b': 3, 'c': 2, 'a': 1})

        '''
        for elem, other_count in other.items():
            count = self[elem]
            if other_count > count:
                self[elem] = other_count
        return self._keep_positive()

    def __iand__(self, other):
        '''Inplace intersection is the minimum of corresponding counts.

        >>> c = Counter('abbb')
        >>> c &= Counter('bcc')
        >>> c
        Counter({'b': 1})

        '''
        for elem, count in self.items():
            other_count = other[elem]
            if other_count < count:
                self[elem] = other_count
        return self._keep_positive()


########################################################################
###  ChainMap (helper for configparser and string.Template)
########################################################################

class ChainMap(MutableMapping):
    ''' A ChainMap groups multiple dicts (or other mappings) together
    to create a single, updateable view.

    The underlying mappings are stored in a list.  That list is public and can
    accessed or updated using the *maps* attribute.  There is no other state.

    Lookups search the underlying mappings successively until a key is found.
    In contrast, writes, updates, and deletions only operate on the first
    mapping.

    '''

    def __init__(self, *maps):
        '''Initialize a ChainMap by setting *maps* to the given mappings.
        If no mappings are provided, a single empty dictionary is used.

        '''
        self.maps = list(maps) or [{}]          # always at least one map

    def __missing__(self, key):
        raise KeyError(key)

    def __getitem__(self, key):
        for mapping in self.maps:
            try:
                return mapping[key]             # can't use 'key in mapping' with defaultdict
            except KeyError:
                pass
        return self.__missing__(key)            # support subclasses that define __missing__

    def get(self, key, default=None):
        return self[key] if key in self else default

    def __len__(self):
        return len(set().union(*self.maps))     # reuses stored hash values if possible

    def __iter__(self):
        return iter(set().union(*self.maps))

    def __contains__(self, key):
        return any(key in m for m in self.maps)

    def __bool__(self):
        return any(self.maps)

    @_recursive_repr()
    def __repr__(self):
        return '{0.__class__.__name__}({1})'.format(
            self, ', '.join(map(repr, self.maps)))

    @classmethod
    def fromkeys(cls, iterable, *args):
        'Create a ChainMap with a single dict created from the iterable.'
        return cls(dict.fromkeys(iterable, *args))

    def copy(self):
        'New ChainMap or subclass with a new copy of maps[0] and refs to maps[1:]'
        return self.__class__(self.maps[0].copy(), *self.maps[1:])

    __copy__ = copy

    def new_child(self, m=None):                # like Django's Context.push()
        '''
        New ChainMap with a new map followed by all previous maps. If no
        map is provided, an empty dict is used.
        '''
        if m is None:
            m = {}
        return self.__class__(m, *self.maps)

    @property
    def parents(self):                          # like Django's Context.pop()
        'New ChainMap from maps[1:].'
        return self.__class__(*self.maps[1:])

    def __setitem__(self, key, value):
        self.maps[0][key] = value

    def __delitem__(self, key):
        try:
            del self.maps[0][key]
        except KeyError:
            raise KeyError('Key not found in the first mapping: {!r}'.format(key))

    def popitem(self):
        'Remove and return an item pair from maps[0]. Raise KeyError is maps[0] is empty.'
        try:
            return self.maps[0].popitem()
        except KeyError:
            raise KeyError('No keys found in the first mapping.')

    def pop(self, key, *args):
        'Remove *key* from maps[0] and return its value. Raise KeyError if *key* not in maps[0].'
        try:
            return self.maps[0].pop(key, *args)
        except KeyError:
            raise KeyError('Key not found in the first mapping: {!r}'.format(key))

    def clear(self):
        'Clear maps[0], leaving maps[1:] intact.'
        self.maps[0].clear()


################################################################################
### UserDict
################################################################################

class UserDict(MutableMapping):

    # Start by filling-out the abstract methods
    def __init__(self, dict=None, **kwargs):
        self.data = {}
        if dict is not None:
            self.update(dict)
        if len(kwargs):
            self.update(kwargs)
    def __len__(self): return len(self.data)
    def __getitem__(self, key):
        if key in self.data:
            return self.data[key]
        if hasattr(self.__class__, "__missing__"):
            return self.__class__.__missing__(self, key)
        raise KeyError(key)
    def __setitem__(self, key, item): self.data[key] = item
    def __delitem__(self, key): del self.data[key]
    def __iter__(self):
        return iter(self.data)

    # Modify __contains__ to work correctly when __missing__ is present
    def __contains__(self, key):
        return key in self.data

    # Now, add the methods in dicts but not in MutableMapping
    def __repr__(self): return repr(self.data)
    def copy(self):
        if self.__class__ is UserDict:
            return UserDict(self.data.copy())
        import copy
        data = self.data
        try:
            self.data = {}
            c = copy.copy(self)
        finally:
            self.data = data
        c.update(self)
        return c
    @classmethod
    def fromkeys(cls, iterable, value=None):
        d = cls()
        for key in iterable:
            d[key] = value
        return d



################################################################################
### UserList
################################################################################

class UserList(MutableSequence):
    """A more or less complete user-defined wrapper around list objects."""
    def __init__(self, initlist=None):
        self.data = []
        if initlist is not None:
            # XXX should this accept an arbitrary sequence?
            if type(initlist) == type(self.data):
                self.data[:] = initlist
            elif isinstance(initlist, UserList):
                self.data[:] = initlist.data[:]
            else:
                self.data = list(initlist)
    def __repr__(self): return repr(self.data)
    def __lt__(self, other): return self.data <  self.__cast(other)
    def __le__(self, other): return self.data <= self.__cast(other)
    def __eq__(self, other): return self.data == self.__cast(other)
    def __ne__(self, other): return self.data != self.__cast(other)
    def __gt__(self, other): return self.data >  self.__cast(other)
    def __ge__(self, other): return self.data >= self.__cast(other)
    def __cast(self, other):
        return other.data if isinstance(other, UserList) else other
    def __contains__(self, item): return item in self.data
    def __len__(self): return len(self.data)
    def __getitem__(self, i): return self.data[i]
    def __setitem__(self, i, item): self.data[i] = item
    def __delitem__(self, i): del self.data[i]
    def __add__(self, other):
        if isinstance(other, UserList):
            return self.__class__(self.data + other.data)
        elif isinstance(other, type(self.data)):
            return self.__class__(self.data + other)
        return self.__class__(self.data + list(other))
    def __radd__(self, other):
        if isinstance(other, UserList):
            return self.__class__(other.data + self.data)
        elif isinstance(other, type(self.data)):
            return self.__class__(other + self.data)
        return self.__class__(list(other) + self.data)
    def __iadd__(self, other):
        if isinstance(other, UserList):
            self.data += other.data
        elif isinstance(other, type(self.data)):
            self.data += other
        else:
            self.data += list(other)
        return self
    def __mul__(self, n):
        return self.__class__(self.data*n)
    __rmul__ = __mul__
    def __imul__(self, n):
        self.data *= n
        return self
    def append(self, item): self.data.append(item)
    def insert(self, i, item): self.data.insert(i, item)
    def pop(self, i=-1): return self.data.pop(i)
    def remove(self, item): self.data.remove(item)
    def clear(self): self.data.clear()
    def copy(self): return self.__class__(self)
    def count(self, item): return self.data.count(item)
    def index(self, item, *args): return self.data.index(item, *args)
    def reverse(self): self.data.reverse()
    def sort(self, *args, **kwds): self.data.sort(*args, **kwds)
    def extend(self, other):
        if isinstance(other, UserList):
            self.data.extend(other.data)
        else:
            self.data.extend(other)



################################################################################
### UserString
################################################################################

class UserString(Sequence):
    def __init__(self, seq):
        if isinstance(seq, str):
            self.data = seq
        elif isinstance(seq, UserString):
            self.data = seq.data[:]
        else:
            self.data = str(seq)
    def __str__(self): return str(self.data)
    def __repr__(self): return repr(self.data)
    def __int__(self): return int(self.data)
    def __float__(self): return float(self.data)
    def __complex__(self): return complex(self.data)
    def __hash__(self): return hash(self.data)

    def __eq__(self, string):
        if isinstance(string, UserString):
            return self.data == string.data
        return self.data == string
    def __ne__(self, string):
        if isinstance(string, UserString):
            return self.data != string.data
        return self.data != string
    def __lt__(self, string):
        if isinstance(string, UserString):
            return self.data < string.data
        return self.data < string
    def __le__(self, string):
        if isinstance(string, UserString):
            return self.data <= string.data
        return self.data <= string
    def __gt__(self, string):
        if isinstance(string, UserString):
            return self.data > string.data
        return self.data > string
    def __ge__(self, string):
        if isinstance(string, UserString):
            return self.data >= string.data
        return self.data >= string

    def __contains__(self, char):
        if isinstance(char, UserString):
            char = char.data
        return char in self.data

    def __len__(self): return len(self.data)
    def __getitem__(self, index): return self.__class__(self.data[index])
    def __add__(self, other):
        if isinstance(other, UserString):
            return self.__class__(self.data + other.data)
        elif isinstance(other, str):
            return self.__class__(self.data + other)
        return self.__class__(self.data + str(other))
    def __radd__(self, other):
        if isinstance(other, str):
            return self.__class__(other + self.data)
        return self.__class__(str(other) + self.data)
    def __mul__(self, n):
        return self.__class__(self.data*n)
    __rmul__ = __mul__
    def __mod__(self, args):
        return self.__class__(self.data % args)

    # the following methods are defined in alphabetical order:
    def capitalize(self): return self.__class__(self.data.capitalize())
    def center(self, width, *args):
        return self.__class__(self.data.center(width, *args))
    def count(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.count(sub, start, end)
    def encode(self, encoding=None, errors=None): # XXX improve this?
        if encoding:
            if errors:
                return self.__class__(self.data.encode(encoding, errors))
            return self.__class__(self.data.encode(encoding))
        return self.__class__(self.data.encode())
    def endswith(self, suffix, start=0, end=_sys.maxsize):
        return self.data.endswith(suffix, start, end)
    def expandtabs(self, tabsize=8):
        return self.__class__(self.data.expandtabs(tabsize))
    def find(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.find(sub, start, end)
    def format(self, *args, **kwds):
        return self.data.format(*args, **kwds)
    def index(self, sub, start=0, end=_sys.maxsize):
        return self.data.index(sub, start, end)
    def isalpha(self): return self.data.isalpha()
    def isalnum(self): return self.data.isalnum()
    def isdecimal(self): return self.data.isdecimal()
    def isdigit(self): return self.data.isdigit()
    def isidentifier(self): return self.data.isidentifier()
    def islower(self): return self.data.islower()
    def isnumeric(self): return self.data.isnumeric()
    def isspace(self): return self.data.isspace()
    def istitle(self): return self.data.istitle()
    def isupper(self): return self.data.isupper()
    def join(self, seq): return self.data.join(seq)
    def ljust(self, width, *args):
        return self.__class__(self.data.ljust(width, *args))
    def lower(self): return self.__class__(self.data.lower())
    def lstrip(self, chars=None): return self.__class__(self.data.lstrip(chars))
    def partition(self, sep):
        return self.data.partition(sep)
    def replace(self, old, new, maxsplit=-1):
        if isinstance(old, UserString):
            old = old.data
        if isinstance(new, UserString):
            new = new.data
        return self.__class__(self.data.replace(old, new, maxsplit))
    def rfind(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.rfind(sub, start, end)
    def rindex(self, sub, start=0, end=_sys.maxsize):
        return self.data.rindex(sub, start, end)
    def rjust(self, width, *args):
        return self.__class__(self.data.rjust(width, *args))
    def rpartition(self, sep):
        return self.data.rpartition(sep)
    def rstrip(self, chars=None):
        return self.__class__(self.data.rstrip(chars))
    def split(self, sep=None, maxsplit=-1):
        return self.data.split(sep, maxsplit)
    def rsplit(self, sep=None, maxsplit=-1):
        return self.data.rsplit(sep, maxsplit)
    def splitlines(self, keepends=False): return self.data.splitlines(keepends)
    def startswith(self, prefix, start=0, end=_sys.maxsize):
        return self.data.startswith(prefix, start, end)
    def strip(self, chars=None): return self.__class__(self.data.strip(chars))
    def swapcase(self): return self.__class__(self.data.swapcase())
    def title(self): return self.__class__(self.data.title())
    def translate(self, *args):
        return self.__class__(self.data.translate(*args))
    def upper(self): return self.__class__(self.data.upper())
    def zfill(self, width): return self.__class__(self.data.zfill(width))
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  Source code for sqlalchemy.sql.schema

# sql/schema.py
# Copyright (C) 2005-2016 the SQLAlchemy authors and contributors
# <see AUTHORS file>
#
# This module is part of SQLAlchemy and is released under
# the MIT License: http://www.opensource.org/licenses/mit-license.php

"""The schema module provides the building blocks for database metadata.

Each element within this module describes a database entity which can be
created and dropped, or is otherwise part of such an entity.  Examples include
tables, columns, sequences, and indexes.

All entities are subclasses of :class:`~sqlalchemy.schema.SchemaItem`, and as
defined in this module they are intended to be agnostic of any vendor-specific
constructs.

A collection of entities are grouped into a unit called
:class:`~sqlalchemy.schema.MetaData`. MetaData serves as a logical grouping of
schema elements, and can also be associated with an actual database connection
such that operations involving the contained elements can contact the database
as needed.

Two of the elements here also build upon their "syntactic" counterparts, which
are defined in :class:`~sqlalchemy.sql.expression.`, specifically
:class:`~sqlalchemy.schema.Table` and :class:`~sqlalchemy.schema.Column`.
Since these objects are part of the SQL expression language, they are usable
as components in SQL expressions.

"""
from __future__ import absolute_import

import inspect
from .. import exc, util, event, inspection
from .base import SchemaEventTarget, DialectKWArgs
from . import visitors
from . import type_api
from .base import _bind_or_error, ColumnCollection
from .elements import ClauseElement, ColumnClause, _truncated_label, \
    _as_truncated, TextClause, _literal_as_text,\
    ColumnElement, _find_columns, quoted_name
from .selectable import TableClause
import collections
import sqlalchemy
from . import ddl
import types

RETAIN_SCHEMA = util.symbol('retain_schema')


def _get_table_key(name, schema):
    if schema is None:
        return name
    else:
        return schema + "." + name


@inspection._self_inspects
class SchemaItem(SchemaEventTarget, visitors.Visitable):
    """Base class for items that define a database schema."""

    __visit_name__ = 'schema_item'

    def _execute_on_connection(self, connection, multiparams, params):
        return connection._execute_default(self, multiparams, params)

    def _init_items(self, *args):
        """Initialize the list of child items for this SchemaItem."""

        for item in args:
            if item is not None:
                item._set_parent_with_dispatch(self)

    def get_children(self, **kwargs):
        """used to allow SchemaVisitor access"""
        return []

    def __repr__(self):
        return util.generic_repr(self, omit_kwarg=['info'])

    @property
    @util.deprecated('0.9', 'Use ``<obj>.name.quote``')
    def quote(self):
        """Return the value of the ``quote`` flag passed
        to this schema object, for those schema items which
        have a ``name`` field.

        """

        return self.name.quote

    @util.memoized_property
    def info(self):
        """Info dictionary associated with the object, allowing user-defined
        data to be associated with this :class:`.SchemaItem`.

        The dictionary is automatically generated when first accessed.
        It can also be specified in the constructor of some objects,
        such as :class:`.Table` and :class:`.Column`.

        """
        return {}

    def _schema_item_copy(self, schema_item):
        if 'info' in self.__dict__:
            schema_item.info = self.info.copy()
        schema_item.dispatch._update(self.dispatch)
        return schema_item


class Table(DialectKWArgs, SchemaItem, TableClause):
    """Represent a table in a database.

    e.g.::

        mytable = Table("mytable", metadata,
                        Column('mytable_id', Integer, primary_key=True),
                        Column('value', String(50))
                   )

    The :class:`.Table` object constructs a unique instance of itself based
    on its name and optional schema name within the given
    :class:`.MetaData` object. Calling the :class:`.Table`
    constructor with the same name and same :class:`.MetaData` argument
    a second time will return the *same* :class:`.Table` object - in this way
    the :class:`.Table` constructor acts as a registry function.

    .. seealso::

        :ref:`metadata_describing` - Introduction to database metadata

    Constructor arguments are as follows:

    :param name: The name of this table as represented in the database.

        The table name, along with the value of the ``schema`` parameter,
        forms a key which uniquely identifies this :class:`.Table` within
        the owning :class:`.MetaData` collection.
        Additional calls to :class:`.Table` with the same name, metadata,
        and schema name will return the same :class:`.Table` object.

        Names which contain no upper case characters
        will be treated as case insensitive names, and will not be quoted
        unless they are a reserved word or contain special characters.
        A name with any number of upper case characters is considered
        to be case sensitive, and will be sent as quoted.

        To enable unconditional quoting for the table name, specify the flag
        ``quote=True`` to the constructor, or use the :class:`.quoted_name`
        construct to specify the name.

    :param metadata: a :class:`.MetaData` object which will contain this
        table.  The metadata is used as a point of association of this table
        with other tables which are referenced via foreign key.  It also
        may be used to associate this table with a particular
        :class:`.Connectable`.

    :param \*args: Additional positional arguments are used primarily
        to add the list of :class:`.Column` objects contained within this
        table. Similar to the style of a CREATE TABLE statement, other
        :class:`.SchemaItem` constructs may be added here, including
        :class:`.PrimaryKeyConstraint`, and :class:`.ForeignKeyConstraint`.

    :param autoload: Defaults to False, unless :paramref:`.Table.autoload_with`
        is set in which case it defaults to True; :class:`.Column` objects
        for this table should be reflected from the database, possibly
        augmenting or replacing existing :class:`.Column` objects that were
        expicitly specified.

        .. versionchanged:: 1.0.0 setting the :paramref:`.Table.autoload_with`
           parameter implies that :paramref:`.Table.autoload` will default
           to True.

        .. seealso::

            :ref:`metadata_reflection_toplevel`

    :param autoload_replace: Defaults to ``True``; when using
        :paramref:`.Table.autoload`
        in conjunction with :paramref:`.Table.extend_existing`, indicates
        that :class:`.Column` objects present in the already-existing
        :class:`.Table` object should be replaced with columns of the same
        name retrieved from the autoload process.   When ``False``, columns
        already present under existing names will be omitted from the
        reflection process.

        Note that this setting does not impact :class:`.Column` objects
        specified programmatically within the call to :class:`.Table` that
        also is autoloading; those :class:`.Column` objects will always
        replace existing columns of the same name when
        :paramref:`.Table.extend_existing` is ``True``.

        .. versionadded:: 0.7.5

        .. seealso::

            :paramref:`.Table.autoload`

            :paramref:`.Table.extend_existing`

    :param autoload_with: An :class:`.Engine` or :class:`.Connection` object
        with which this :class:`.Table` object will be reflected; when
        set to a non-None value, it implies that :paramref:`.Table.autoload`
        is ``True``.   If left unset, but :paramref:`.Table.autoload` is
        explicitly set to ``True``, an autoload operation will attempt to
        proceed by locating an :class:`.Engine` or :class:`.Connection` bound
        to the underlying :class:`.MetaData` object.

        .. seealso::

            :paramref:`.Table.autoload`

    :param extend_existing: When ``True``, indicates that if this
        :class:`.Table` is already present in the given :class:`.MetaData`,
        apply further arguments within the constructor to the existing
        :class:`.Table`.

        If :paramref:`.Table.extend_existing` or
        :paramref:`.Table.keep_existing` are not set, and the given name
        of the new :class:`.Table` refers to a :class:`.Table` that is
        already present in the target :class:`.MetaData` collection, and
        this :class:`.Table` specifies additional columns or other constructs
        or flags that modify the table's state, an
        error is raised.  The purpose of these two mutually-exclusive flags
        is to specify what action should be taken when a :class:`.Table`
        is specified that matches an existing :class:`.Table`, yet specifies
        additional constructs.

        :paramref:`.Table.extend_existing` will also work in conjunction
        with :paramref:`.Table.autoload` to run a new reflection
        operation against the database, even if a :class:`.Table`
        of the same name is already present in the target
        :class:`.MetaData`; newly reflected :class:`.Column` objects
        and other options will be added into the state of the
        :class:`.Table`, potentially overwriting existing columns
        and options of the same name.

        .. versionchanged:: 0.7.4 :paramref:`.Table.extend_existing` will
           invoke a new reflection operation when combined with
           :paramref:`.Table.autoload` set to True.

        As is always the case with :paramref:`.Table.autoload`,
        :class:`.Column` objects can be specified in the same :class:`.Table`
        constructor, which will take precedence.  Below, the existing
        table ``mytable`` will be augmented with :class:`.Column` objects
        both reflected from the database, as well as the given :class:`.Column`
        named "y"::

            Table("mytable", metadata,
                        Column('y', Integer),
                        extend_existing=True,
                        autoload=True,
                        autoload_with=engine
                    )

        .. seealso::

            :paramref:`.Table.autoload`

            :paramref:`.Table.autoload_replace`

            :paramref:`.Table.keep_existing`


    :param implicit_returning: True by default - indicates that
        RETURNING can be used by default to fetch newly inserted primary key
        values, for backends which support this.  Note that
        create_engine() also provides an implicit_returning flag.

    :param include_columns: A list of strings indicating a subset of
        columns to be loaded via the ``autoload`` operation; table columns who
        aren't present in this list will not be represented on the resulting
        ``Table`` object. Defaults to ``None`` which indicates all columns
        should be reflected.

    :param info: Optional data dictionary which will be populated into the
        :attr:`.SchemaItem.info` attribute of this object.

    :param keep_existing: When ``True``, indicates that if this Table
        is already present in the given :class:`.MetaData`, ignore
        further arguments within the constructor to the existing
        :class:`.Table`, and return the :class:`.Table` object as
        originally created. This is to allow a function that wishes
        to define a new :class:`.Table` on first call, but on
        subsequent calls will return the same :class:`.Table`,
        without any of the declarations (particularly constraints)
        being applied a second time.

        If :paramref:`.Table.extend_existing` or
        :paramref:`.Table.keep_existing` are not set, and the given name
        of the new :class:`.Table` refers to a :class:`.Table` that is
        already present in the target :class:`.MetaData` collection, and
        this :class:`.Table` specifies additional columns or other constructs
        or flags that modify the table's state, an
        error is raised.  The purpose of these two mutually-exclusive flags
        is to specify what action should be taken when a :class:`.Table`
        is specified that matches an existing :class:`.Table`, yet specifies
        additional constructs.

        .. seealso::

            :paramref:`.Table.extend_existing`

    :param listeners: A list of tuples of the form ``(<eventname>, <fn>)``
        which will be passed to :func:`.event.listen` upon construction.
        This alternate hook to :func:`.event.listen` allows the establishment
        of a listener function specific to this :class:`.Table` before
        the "autoload" process begins.  Particularly useful for
        the :meth:`.DDLEvents.column_reflect` event::

            def listen_for_reflect(table, column_info):
                "handle the column reflection event"
                # ...

            t = Table(
                'sometable',
                autoload=True,
                listeners=[
                    ('column_reflect', listen_for_reflect)
                ])

    :param mustexist: When ``True``, indicates that this Table must already
        be present in the given :class:`.MetaData` collection, else
        an exception is raised.

    :param prefixes:
        A list of strings to insert after CREATE in the CREATE TABLE
        statement.  They will be separated by spaces.

    :param quote: Force quoting of this table's name on or off, corresponding
        to ``True`` or ``False``.  When left at its default of ``None``,
        the column identifier will be quoted according to whether the name is
        case sensitive (identifiers with at least one upper case character are
        treated as case sensitive), or if it's a reserved word.  This flag
        is only needed to force quoting of a reserved word which is not known
        by the SQLAlchemy dialect.

    :param quote_schema: same as 'quote' but applies to the schema identifier.

    :param schema: The schema name for this table, which is required if
        the table resides in a schema other than the default selected schema
        for the engine's database connection.  Defaults to ``None``.

        The quoting rules for the schema name are the same as those for the
        ``name`` parameter, in that quoting is applied for reserved words or
        case-sensitive names; to enable unconditional quoting for the
        schema name, specify the flag
        ``quote_schema=True`` to the constructor, or use the
        :class:`.quoted_name` construct to specify the name.

    :param useexisting: Deprecated.  Use :paramref:`.Table.extend_existing`.

    :param \**kw: Additional keyword arguments not mentioned above are
        dialect specific, and passed in the form ``<dialectname>_<argname>``.
        See the documentation regarding an individual dialect at
        :ref:`dialect_toplevel` for detail on documented arguments.

    """

    __visit_name__ = 'table'

    def __new__(cls, *args, **kw):
        if not args:
            # python3k pickle seems to call this
            return object.__new__(cls)

        try:
            name, metadata, args = args[0], args[1], args[2:]
        except IndexError:
            raise TypeError("Table() takes at least two arguments")

        schema = kw.get('schema', None)
        if schema is None:
            schema = metadata.schema
        keep_existing = kw.pop('keep_existing', False)
        extend_existing = kw.pop('extend_existing', False)
        if 'useexisting' in kw:
            msg = "useexisting is deprecated.  Use extend_existing."
            util.warn_deprecated(msg)
            if extend_existing:
                msg = "useexisting is synonymous with extend_existing."
                raise exc.ArgumentError(msg)
            extend_existing = kw.pop('useexisting', False)

        if keep_existing and extend_existing:
            msg = "keep_existing and extend_existing are mutually exclusive."
            raise exc.ArgumentError(msg)

        mustexist = kw.pop('mustexist', False)
        key = _get_table_key(name, schema)
        if key in metadata.tables:
            if not keep_existing and not extend_existing and bool(args):
                raise exc.InvalidRequestError(
                    "Table '%s' is already defined for this MetaData "
                    "instance.  Specify 'extend_existing=True' "
                    "to redefine "
                    "options and columns on an "
                    "existing Table object." % key)
            table = metadata.tables[key]
            if extend_existing:
                table._init_existing(*args, **kw)
            return table
        else:
            if mustexist:
                raise exc.InvalidRequestError(
                    "Table '%s' not defined" % (key))
            table = object.__new__(cls)
            table.dispatch.before_parent_attach(table, metadata)
            metadata._add_table(name, schema, table)
            try:
                table._init(name, metadata, *args, **kw)
                table.dispatch.after_parent_attach(table, metadata)
                return table
            except:
                with util.safe_reraise():
                    metadata._remove_table(name, schema)

    @property
    @util.deprecated('0.9', 'Use ``table.schema.quote``')
    def quote_schema(self):
        """Return the value of the ``quote_schema`` flag passed
        to this :class:`.Table`.
        """

        return self.schema.quote

    def __init__(self, *args, **kw):
        """Constructor for :class:`~.schema.Table`.

        This method is a no-op.   See the top-level
        documentation for :class:`~.schema.Table`
        for constructor arguments.

        """
        # __init__ is overridden to prevent __new__ from
        # calling the superclass constructor.

    def _init(self, name, metadata, *args, **kwargs):
        super(Table, self).__init__(
            quoted_name(name, kwargs.pop('quote', None)))
        self.metadata = metadata

        self.schema = kwargs.pop('schema', None)
        if self.schema is None:
            self.schema = metadata.schema
        else:
            quote_schema = kwargs.pop('quote_schema', None)
            self.schema = quoted_name(self.schema, quote_schema)

        self.indexes = set()
        self.constraints = set()
        self._columns = ColumnCollection()
        PrimaryKeyConstraint()._set_parent_with_dispatch(self)
        self.foreign_keys = set()
        self._extra_dependencies = set()
        if self.schema is not None:
            self.fullname = "%s.%s" % (self.schema, self.name)
        else:
            self.fullname = self.name

        autoload_with = kwargs.pop('autoload_with', None)
        autoload = kwargs.pop('autoload', autoload_with is not None)
        # this argument is only used with _init_existing()
        kwargs.pop('autoload_replace', True)
        include_columns = kwargs.pop('include_columns', None)

        self.implicit_returning = kwargs.pop('implicit_returning', True)

        if 'info' in kwargs:
            self.info = kwargs.pop('info')
        if 'listeners' in kwargs:
            listeners = kwargs.pop('listeners')
            for evt, fn in listeners:
                event.listen(self, evt, fn)

        self._prefixes = kwargs.pop('prefixes', [])

        self._extra_kwargs(**kwargs)

        # load column definitions from the database if 'autoload' is defined
        # we do it after the table is in the singleton dictionary to support
        # circular foreign keys
        if autoload:
            self._autoload(metadata, autoload_with, include_columns)

        # initialize all the column, etc. objects.  done after reflection to
        # allow user-overrides
        self._init_items(*args)

    def _autoload(self, metadata, autoload_with, include_columns,
                  exclude_columns=()):

        if autoload_with:
            autoload_with.run_callable(
                autoload_with.dialect.reflecttable,
                self, include_columns, exclude_columns
            )
        else:
            bind = _bind_or_error(
                metadata,
                msg="No engine is bound to this Table's MetaData. "
                "Pass an engine to the Table via "
                "autoload_with=<someengine>, "
                "or associate the MetaData with an engine via "
                "metadata.bind=<someengine>")
            bind.run_callable(
                bind.dialect.reflecttable,
                self, include_columns, exclude_columns
            )

    @property
    def _sorted_constraints(self):
        """Return the set of constraints as a list, sorted by creation
        order.

        """
        return sorted(self.constraints, key=lambda c: c._creation_order)

    @property
    def foreign_key_constraints(self):
        """:class:`.ForeignKeyConstraint` objects referred to by this
        :class:`.Table`.

        This list is produced from the collection of :class:`.ForeignKey`
        objects currently associated.

        .. versionadded:: 1.0.0

        """
        return set(fkc.constraint for fkc in self.foreign_keys)

    def _init_existing(self, *args, **kwargs):
        autoload_with = kwargs.pop('autoload_with', None)
        autoload = kwargs.pop('autoload', autoload_with is not None)
        autoload_replace = kwargs.pop('autoload_replace', True)
        schema = kwargs.pop('schema', None)
        if schema and schema != self.schema:
            raise exc.ArgumentError(
                "Can't change schema of existing table from '%s' to '%s'",
                (self.schema, schema))

        include_columns = kwargs.pop('include_columns', None)

        if include_columns is not None:
            for c in self.c:
                if c.name not in include_columns:
                    self._columns.remove(c)

        for key in ('quote', 'quote_schema'):
            if key in kwargs:
                raise exc.ArgumentError(
                    "Can't redefine 'quote' or 'quote_schema' arguments")

        if 'info' in kwargs:
            self.info = kwargs.pop('info')

        if autoload:
            if not autoload_replace:
                exclude_columns = [c.name for c in self.c]
            else:
                exclude_columns = ()
            self._autoload(
                self.metadata, autoload_with,
                include_columns, exclude_columns)

        self._extra_kwargs(**kwargs)
        self._init_items(*args)

    def _extra_kwargs(self, **kwargs):
        self._validate_dialect_kwargs(kwargs)

    def _init_collections(self):
        pass

    @util.memoized_property
    def _autoincrement_column(self):
        for col in self.primary_key:
            if (col.autoincrement and col.type._type_affinity is not None and
                    issubclass(col.type._type_affinity,
                               type_api.INTEGERTYPE._type_affinity) and
                    (not col.foreign_keys or
                     col.autoincrement == 'ignore_fk') and
                    isinstance(col.default, (type(None), Sequence)) and
                    (col.server_default is None or
                     col.server_default.reflected)):
                return col

    @property
    def key(self):
        """Return the 'key' for this :class:`.Table`.

        This value is used as the dictionary key within the
        :attr:`.MetaData.tables` collection.   It is typically the same
        as that of :attr:`.Table.name` for a table with no
        :attr:`.Table.schema` set; otherwise it is typically of the form
        ``schemaname.tablename``.

        """
        return _get_table_key(self.name, self.schema)

    def __repr__(self):
        return "Table(%s)" % ', '.join(
            [repr(self.name)] + [repr(self.metadata)] +
            [repr(x) for x in self.columns] +
            ["%s=%s" % (k, repr(getattr(self, k))) for k in ['schema']])

    def __str__(self):
        return _get_table_key(self.description, self.schema)

    @property
    def bind(self):
        """Return the connectable associated with this Table."""

        return self.metadata and self.metadata.bind or None

    def add_is_dependent_on(self, table):
        """Add a 'dependency' for this Table.

        This is another Table object which must be created
        first before this one can, or dropped after this one.

        Usually, dependencies between tables are determined via
        ForeignKey objects.   However, for other situations that
        create dependencies outside of foreign keys (rules, inheriting),
        this method can manually establish such a link.

        """
        self._extra_dependencies.add(table)

    def append_column(self, column):
        """Append a :class:`~.schema.Column` to this :class:`~.schema.Table`.

        The "key" of the newly added :class:`~.schema.Column`, i.e. the
        value of its ``.key`` attribute, will then be available
        in the ``.c`` collection of this :class:`~.schema.Table`, and the
        column definition will be included in any CREATE TABLE, SELECT,
        UPDATE, etc. statements generated from this :class:`~.schema.Table`
        construct.

        Note that this does **not** change the definition of the table
        as it exists within any underlying database, assuming that
        table has already been created in the database.   Relational
        databases support the addition of columns to existing tables
        using the SQL ALTER command, which would need to be
        emitted for an already-existing table that doesn't contain
        the newly added column.

        """

        column._set_parent_with_dispatch(self)

    def append_constraint(self, constraint):
        """Append a :class:`~.schema.Constraint` to this
        :class:`~.schema.Table`.

        This has the effect of the constraint being included in any
        future CREATE TABLE statement, assuming specific DDL creation
        events have not been associated with the given
        :class:`~.schema.Constraint` object.

        Note that this does **not** produce the constraint within the
        relational database automatically, for a table that already exists
        in the database.   To add a constraint to an
        existing relational database table, the SQL ALTER command must
        be used.  SQLAlchemy also provides the
        :class:`.AddConstraint` construct which can produce this SQL when
        invoked as an executable clause.

        """

        constraint._set_parent_with_dispatch(self)

    def append_ddl_listener(self, event_name, listener):
        """Append a DDL event listener to this ``Table``.

        .. deprecated:: 0.7
            See :class:`.DDLEvents`.

        """

        def adapt_listener(target, connection, **kw):
            listener(event_name, target, connection)

        event.listen(self, "" + event_name.replace('-', '_'), adapt_listener)

    def _set_parent(self, metadata):
        metadata._add_table(self.name, self.schema, self)
        self.metadata = metadata

    def get_children(self, column_collections=True,
                     schema_visitor=False, **kw):
        if not schema_visitor:
            return TableClause.get_children(
                self, column_collections=column_collections, **kw)
        else:
            if column_collections:
                return list(self.columns)
            else:
                return []

    def exists(self, bind=None):
        """Return True if this table exists."""

        if bind is None:
            bind = _bind_or_error(self)

        return bind.run_callable(bind.dialect.has_table,
                                 self.name, schema=self.schema)

    def create(self, bind=None, checkfirst=False):
        """Issue a ``CREATE`` statement for this
        :class:`.Table`, using the given :class:`.Connectable`
        for connectivity.

        .. seealso::

            :meth:`.MetaData.create_all`.

        """

        if bind is None:
            bind = _bind_or_error(self)
        bind._run_visitor(ddl.SchemaGenerator,
                          self,
                          checkfirst=checkfirst)

    def drop(self, bind=None, checkfirst=False):
        """Issue a ``DROP`` statement for this
        :class:`.Table`, using the given :class:`.Connectable`
        for connectivity.

        .. seealso::

            :meth:`.MetaData.drop_all`.

        """
        if bind is None:
            bind = _bind_or_error(self)
        bind._run_visitor(ddl.SchemaDropper,
                          self,
                          checkfirst=checkfirst)

    def tometadata(self, metadata, schema=RETAIN_SCHEMA,
                   referred_schema_fn=None, name=None):
        """Return a copy of this :class:`.Table` associated with a different
        :class:`.MetaData`.

        E.g.::

            m1 = MetaData()

            user = Table('user', m1, Column('id', Integer, priamry_key=True))

            m2 = MetaData()
            user_copy = user.tometadata(m2)

        :param metadata: Target :class:`.MetaData` object, into which the
         new :class:`.Table` object will be created.

        :param schema: optional string name indicating the target schema.
         Defaults to the special symbol :attr:`.RETAIN_SCHEMA` which indicates
         that no change to the schema name should be made in the new
         :class:`.Table`.  If set to a string name, the new :class:`.Table`
         will have this new name as the ``.schema``.  If set to ``None``, the
         schema will be set to that of the schema set on the target
         :class:`.MetaData`, which is typically ``None`` as well, unless
         set explicitly::

            m2 = MetaData(schema='newschema')

            # user_copy_one will have "newschema" as the schema name
            user_copy_one = user.tometadata(m2, schema=None)

            m3 = MetaData()  # schema defaults to None

            # user_copy_two will have None as the schema name
            user_copy_two = user.tometadata(m3, schema=None)

        :param referred_schema_fn: optional callable which can be supplied
         in order to provide for the schema name that should be assigned
         to the referenced table of a :class:`.ForeignKeyConstraint`.
         The callable accepts this parent :class:`.Table`, the
         target schema that we are changing to, the
         :class:`.ForeignKeyConstraint` object, and the existing
         "target schema" of that constraint.  The function should return the
         string schema name that should be applied.
         E.g.::

                def referred_schema_fn(table, to_schema,
                                                constraint, referred_schema):
                    if referred_schema == 'base_tables':
                        return referred_schema
                    else:
                        return to_schema

                new_table = table.tometadata(m2, schema="alt_schema",
                                        referred_schema_fn=referred_schema_fn)

         .. versionadded:: 0.9.2

        :param name: optional string name indicating the target table name.
         If not specified or None, the table name is retained.  This allows
         a :class:`.Table` to be copied to the same :class:`.MetaData` target
         with a new name.

         .. versionadded:: 1.0.0

        """
        if name is None:
            name = self.name
        if schema is RETAIN_SCHEMA:
            schema = self.schema
        elif schema is None:
            schema = metadata.schema
        key = _get_table_key(name, schema)
        if key in metadata.tables:
            util.warn("Table '%s' already exists within the given "
                      "MetaData - not copying." % self.description)
            return metadata.tables[key]

        args = []
        for c in self.columns:
            args.append(c.copy(schema=schema))
        table = Table(
            name, metadata, schema=schema,
            *args, **self.kwargs
        )
        for c in self.constraints:
            if isinstance(c, ForeignKeyConstraint):
                referred_schema = c._referred_schema
                if referred_schema_fn:
                    fk_constraint_schema = referred_schema_fn(
                        self, schema, c, referred_schema)
                else:
                    fk_constraint_schema = (
                        schema if referred_schema == self.schema else None)
                table.append_constraint(
                    c.copy(schema=fk_constraint_schema, target_table=table))

            elif not c._type_bound:
                table.append_constraint(
                    c.copy(schema=schema, target_table=table))
        for index in self.indexes:
            # skip indexes that would be generated
            # by the 'index' flag on Column
            if len(index.columns) == 1 and \
                    list(index.columns)[0].index:
                continue
            Index(index.name,
                  unique=index.unique,
                  *[table.c[col] for col in index.columns.keys()],
                  **index.kwargs)
        return self._schema_item_copy(table)


class Column(SchemaItem, ColumnClause):
    """Represents a column in a database table."""

    __visit_name__ = 'column'

    def __init__(self, *args, **kwargs):
        """
        Construct a new ``Column`` object.

        :param name: The name of this column as represented in the database.
          This argument may be the first positional argument, or specified
          via keyword.

          Names which contain no upper case characters
          will be treated as case insensitive names, and will not be quoted
          unless they are a reserved word.  Names with any number of upper
          case characters will be quoted and sent exactly.  Note that this
          behavior applies even for databases which standardize upper
          case names as case insensitive such as Oracle.

          The name field may be omitted at construction time and applied
          later, at any time before the Column is associated with a
          :class:`.Table`.  This is to support convenient
          usage within the :mod:`~sqlalchemy.ext.declarative` extension.

        :param type\_: The column's type, indicated using an instance which
          subclasses :class:`~sqlalchemy.types.TypeEngine`.  If no arguments
          are required for the type, the class of the type can be sent
          as well, e.g.::

            # use a type with arguments
            Column('data', String(50))

            # use no arguments
            Column('level', Integer)

          The ``type`` argument may be the second positional argument
          or specified by keyword.

          If the ``type`` is ``None`` or is omitted, it will first default to
          the special type :class:`.NullType`.  If and when this
          :class:`.Column` is made to refer to another column using
          :class:`.ForeignKey` and/or :class:`.ForeignKeyConstraint`, the type
          of the remote-referenced column will be copied to this column as
          well, at the moment that the foreign key is resolved against that
          remote :class:`.Column` object.

          .. versionchanged:: 0.9.0
            Support for propagation of type to a :class:`.Column` from its
            :class:`.ForeignKey` object has been improved and should be
            more reliable and timely.

        :param \*args: Additional positional arguments include various
          :class:`.SchemaItem` derived constructs which will be applied
          as options to the column.  These include instances of
          :class:`.Constraint`, :class:`.ForeignKey`, :class:`.ColumnDefault`,
          and :class:`.Sequence`.  In some cases an equivalent keyword
          argument is available such as ``server_default``, ``default``
          and ``unique``.

        :param autoincrement: This flag may be set to ``False`` to
          indicate an integer primary key column that should not be
          considered to be the "autoincrement" column, that is
          the integer primary key column which generates values
          implicitly upon INSERT and whose value is usually returned
          via the DBAPI cursor.lastrowid attribute.   It defaults
          to ``True`` to satisfy the common use case of a table
          with a single integer primary key column.  If the table
          has a composite primary key consisting of more than one
          integer column, set this flag to True only on the
          column that should be considered "autoincrement".

          The setting *only* has an effect for columns which are:

          * Integer derived (i.e. INT, SMALLINT, BIGINT).

          * Part of the primary key

          * Not refering to another column via :class:`.ForeignKey`, unless
            the value is specified as ``'ignore_fk'``::

                # turn on autoincrement for this column despite
                # the ForeignKey()
                Column('id', ForeignKey('other.id'),
                            primary_key=True, autoincrement='ignore_fk')

            It is typically not desirable to have "autoincrement" enabled
            on such a column as its value intends to mirror that of a
            primary key column elsewhere.

          * have no server side or client side defaults (with the exception
            of Postgresql SERIAL).

          The setting has these two effects on columns that meet the
          above criteria:

          * DDL issued for the column will include database-specific
            keywords intended to signify this column as an
            "autoincrement" column, such as AUTO INCREMENT on MySQL,
            SERIAL on Postgresql, and IDENTITY on MS-SQL.  It does
            *not* issue AUTOINCREMENT for SQLite since this is a
            special SQLite flag that is not required for autoincrementing
            behavior.

            .. seealso::

                :ref:`sqlite_autoincrement`

          * The column will be considered to be available as
            cursor.lastrowid or equivalent, for those dialects which
            "post fetch" newly inserted identifiers after a row has
            been inserted (SQLite, MySQL, MS-SQL).  It does not have
            any effect in this regard for databases that use sequences
            to generate primary key identifiers (i.e. Firebird, Postgresql,
            Oracle).

          .. versionchanged:: 0.7.4
              ``autoincrement`` accepts a special value ``'ignore_fk'``
              to indicate that autoincrementing status regardless of foreign
              key references.  This applies to certain composite foreign key
              setups, such as the one demonstrated in the ORM documentation
              at :ref:`post_update`.

        :param default: A scalar, Python callable, or
            :class:`.ColumnElement` expression representing the
            *default value* for this column, which will be invoked upon insert
            if this column is otherwise not specified in the VALUES clause of
            the insert. This is a shortcut to using :class:`.ColumnDefault` as
            a positional argument; see that class for full detail on the
            structure of the argument.

            Contrast this argument to :paramref:`.Column.server_default`
            which creates a default generator on the database side.

            .. seealso::

                :ref:`metadata_defaults_toplevel`

        :param doc: optional String that can be used by the ORM or similar
            to document attributes.   This attribute does not render SQL
            comments (a future attribute 'comment' will achieve that).

        :param key: An optional string identifier which will identify this
            ``Column`` object on the :class:`.Table`. When a key is provided,
            this is the only identifier referencing the ``Column`` within the
            application, including ORM attribute mapping; the ``name`` field
            is used only when rendering SQL.

        :param index: When ``True``, indicates that the column is indexed.
            This is a shortcut for using a :class:`.Index` construct on the
            table. To specify indexes with explicit names or indexes that
            contain multiple columns, use the :class:`.Index` construct
            instead.

        :param info: Optional data dictionary which will be populated into the
            :attr:`.SchemaItem.info` attribute of this object.

        :param nullable: If set to the default of ``True``, indicates the
            column will be rendered as allowing NULL, else it's rendered as
            NOT NULL. This parameter is only used when issuing CREATE TABLE
            statements.

        :param onupdate: A scalar, Python callable, or
            :class:`~sqlalchemy.sql.expression.ClauseElement` representing a
            default value to be applied to the column within UPDATE
            statements, which wil be invoked upon update if this column is not
            present in the SET clause of the update. This is a shortcut to
            using :class:`.ColumnDefault` as a positional argument with
            ``for_update=True``.

        :param primary_key: If ``True``, marks this column as a primary key
            column. Multiple columns can have this flag set to specify
            composite primary keys. As an alternative, the primary key of a
            :class:`.Table` can be specified via an explicit
            :class:`.PrimaryKeyConstraint` object.

        :param server_default: A :class:`.FetchedValue` instance, str, Unicode
            or :func:`~sqlalchemy.sql.expression.text` construct representing
            the DDL DEFAULT value for the column.

            String types will be emitted as-is, surrounded by single quotes::

                Column('x', Text, server_default="val")

                x TEXT DEFAULT 'val'

            A :func:`~sqlalchemy.sql.expression.text` expression will be
            rendered as-is, without quotes::

                Column('y', DateTime, server_default=text('NOW()'))

                y DATETIME DEFAULT NOW()

            Strings and text() will be converted into a
            :class:`.DefaultClause` object upon initialization.

            Use :class:`.FetchedValue` to indicate that an already-existing
            column will generate a default value on the database side which
            will be available to SQLAlchemy for post-fetch after inserts. This
            construct does not specify any DDL and the implementation is left
            to the database, such as via a trigger.

            .. seealso::

                :ref:`server_defaults`

        :param server_onupdate:   A :class:`.FetchedValue` instance
             representing a database-side default generation function. This
             indicates to SQLAlchemy that a newly generated value will be
             available after updates. This construct does not specify any DDL
             and the implementation is left to the database, such as via a
             trigger.

        :param quote: Force quoting of this column's name on or off,
             corresponding to ``True`` or ``False``. When left at its default
             of ``None``, the column identifier will be quoted according to
             whether the name is case sensitive (identifiers with at least one
             upper case character are treated as case sensitive), or if it's a
             reserved word. This flag is only needed to force quoting of a
             reserved word which is not known by the SQLAlchemy dialect.

        :param unique: When ``True``, indicates that this column contains a
             unique constraint, or if ``index`` is ``True`` as well, indicates
             that the :class:`.Index` should be created with the unique flag.
             To specify multiple columns in the constraint/index or to specify
             an explicit name, use the :class:`.UniqueConstraint` or
             :class:`.Index` constructs explicitly.

        :param system: When ``True``, indicates this is a "system" column,
             that is a column which is automatically made available by the
             database, and should not be included in the columns list for a
             ``CREATE TABLE`` statement.

             For more elaborate scenarios where columns should be
             conditionally rendered differently on different backends,
             consider custom compilation rules for :class:`.CreateColumn`.

             .. versionadded:: 0.8.3 Added the ``system=True`` parameter to
                :class:`.Column`.

        """

        name = kwargs.pop('name', None)
        type_ = kwargs.pop('type_', None)
        args = list(args)
        if args:
            if isinstance(args[0], util.string_types):
                if name is not None:
                    raise exc.ArgumentError(
                        "May not pass name positionally and as a keyword.")
                name = args.pop(0)
        if args:
            coltype = args[0]

            if hasattr(coltype, "_sqla_type"):
                if type_ is not None:
                    raise exc.ArgumentError(
                        "May not pass type_ positionally and as a keyword.")
                type_ = args.pop(0)

        if name is not None:
            name = quoted_name(name, kwargs.pop('quote', None))
        elif "quote" in kwargs:
            raise exc.ArgumentError("Explicit 'name' is required when "
                                    "sending 'quote' argument")

        super(Column, self).__init__(name, type_)
        self.key = kwargs.pop('key', name)
        self.primary_key = kwargs.pop('primary_key', False)
        self.nullable = kwargs.pop('nullable', not self.primary_key)
        self.default = kwargs.pop('default', None)
        self.server_default = kwargs.pop('server_default', None)
        self.server_onupdate = kwargs.pop('server_onupdate', None)

        # these default to None because .index and .unique is *not*
        # an informational flag about Column - there can still be an
        # Index or UniqueConstraint referring to this Column.
        self.index = kwargs.pop('index', None)
        self.unique = kwargs.pop('unique', None)

        self.system = kwargs.pop('system', False)
        self.doc = kwargs.pop('doc', None)
        self.onupdate = kwargs.pop('onupdate', None)
        self.autoincrement = kwargs.pop('autoincrement', True)
        self.constraints = set()
        self.foreign_keys = set()

        # check if this Column is proxying another column
        if '_proxies' in kwargs:
            self._proxies = kwargs.pop('_proxies')
        # otherwise, add DDL-related events
        elif isinstance(self.type, SchemaEventTarget):
            self.type._set_parent_with_dispatch(self)

        if self.default is not None:
            if isinstance(self.default, (ColumnDefault, Sequence)):
                args.append(self.default)
            else:
                if getattr(self.type, '_warn_on_bytestring', False):
                    if isinstance(self.default, util.binary_type):
                        util.warn(
                            "Unicode column '%s' has non-unicode "
                            "default value %r specified." % (
                                self.key,
                                self.default
                            ))
                args.append(ColumnDefault(self.default))

        if self.server_default is not None:
            if isinstance(self.server_default, FetchedValue):
                args.append(self.server_default._as_for_update(False))
            else:
                args.append(DefaultClause(self.server_default))

        if self.onupdate is not None:
            if isinstance(self.onupdate, (ColumnDefault, Sequence)):
                args.append(self.onupdate)
            else:
                args.append(ColumnDefault(self.onupdate, for_update=True))

        if self.server_onupdate is not None:
            if isinstance(self.server_onupdate, FetchedValue):
                args.append(self.server_onupdate._as_for_update(True))
            else:
                args.append(DefaultClause(self.server_onupdate,
                                          for_update=True))
        self._init_items(*args)

        util.set_creation_order(self)

        if 'info' in kwargs:
            self.info = kwargs.pop('info')

        if kwargs:
            raise exc.ArgumentError(
                "Unknown arguments passed to Column: " + repr(list(kwargs)))

#    @property
#    def quote(self):
#        return getattr(self.name, "quote", None)

    def __str__(self):
        if self.name is None:
            return "(no name)"
        elif self.table is not None:
            if self.table.named_with_column:
                return (self.table.description + "." + self.description)
            else:
                return self.description
        else:
            return self.description

    def references(self, column):
        """Return True if this Column references the given column via foreign
        key."""

        for fk in self.foreign_keys:
            if fk.column.proxy_set.intersection(column.proxy_set):
                return True
        else:
            return False

    def append_foreign_key(self, fk):
        fk._set_parent_with_dispatch(self)

    def __repr__(self):
        kwarg = []
        if self.key != self.name:
            kwarg.append('key')
        if self.primary_key:
            kwarg.append('primary_key')
        if not self.nullable:
            kwarg.append('nullable')
        if self.onupdate:
            kwarg.append('onupdate')
        if self.default:
            kwarg.append('default')
        if self.server_default:
            kwarg.append('server_default')
        return "Column(%s)" % ', '.join(
            [repr(self.name)] + [repr(self.type)] +
            [repr(x) for x in self.foreign_keys if x is not None] +
            [repr(x) for x in self.constraints] +
            [(self.table is not None and "table=<%s>" %
              self.table.description or "table=None")] +
            ["%s=%s" % (k, repr(getattr(self, k))) for k in kwarg])

    def _set_parent(self, table):
        if not self.name:
            raise exc.ArgumentError(
                "Column must be constructed with a non-blank name or "
                "assign a non-blank .name before adding to a Table.")
        if self.key is None:
            self.key = self.name

        existing = getattr(self, 'table', None)
        if existing is not None and existing is not table:
            raise exc.ArgumentError(
                "Column object '%s' already assigned to Table '%s'" % (
                    self.key,
                    existing.description
                ))

        if self.key in table._columns:
            col = table._columns.get(self.key)
            if col is not self:
                for fk in col.foreign_keys:
                    table.foreign_keys.remove(fk)
                    if fk.constraint in table.constraints:
                        # this might have been removed
                        # already, if it's a composite constraint
                        # and more than one col being replaced
                        table.constraints.remove(fk.constraint)

        table._columns.replace(self)

        if self.primary_key:
            table.primary_key._replace(self)
            Table._autoincrement_column._reset(table)
        elif self.key in table.primary_key:
            raise exc.ArgumentError(
                "Trying to redefine primary-key column '%s' as a "
                "non-primary-key column on table '%s'" % (
                    self.key, table.fullname))
        self.table = table

        if self.index:
            if isinstance(self.index, util.string_types):
                raise exc.ArgumentError(
                    "The 'index' keyword argument on Column is boolean only. "
                    "To create indexes with a specific name, create an "
                    "explicit Index object external to the Table.")
            Index(None, self, unique=bool(self.unique))
        elif self.unique:
            if isinstance(self.unique, util.string_types):
                raise exc.ArgumentError(
                    "The 'unique' keyword argument on Column is boolean "
                    "only. To create unique constraints or indexes with a "
                    "specific name, append an explicit UniqueConstraint to "
                    "the Table's list of elements, or create an explicit "
                    "Index object external to the Table.")
            table.append_constraint(UniqueConstraint(self.key))

        self._setup_on_memoized_fks(lambda fk: fk._set_remote_table(table))

    def _setup_on_memoized_fks(self, fn):
        fk_keys = [
            ((self.table.key, self.key), False),
            ((self.table.key, self.name), True),
        ]
        for fk_key, link_to_name in fk_keys:
            if fk_key in self.table.metadata._fk_memos:
                for fk in self.table.metadata._fk_memos[fk_key]:
                    if fk.link_to_name is link_to_name:
                        fn(fk)

    def _on_table_attach(self, fn):
        if self.table is not None:
            fn(self, self.table)
        else:
            event.listen(self, 'after_parent_attach', fn)

    def copy(self, **kw):
        """Create a copy of this ``Column``, unitialized.

        This is used in ``Table.tometadata``.

        """

        # Constraint objects plus non-constraint-bound ForeignKey objects
        args = \
            [c.copy(**kw) for c in self.constraints if not c._type_bound] + \
            [c.copy(**kw) for c in self.foreign_keys if not c.constraint]

        type_ = self.type
        if isinstance(type_, SchemaEventTarget):
            type_ = type_.copy(**kw)

        c = self._constructor(
            name=self.name,
            type_=type_,
            key=self.key,
            primary_key=self.primary_key,
            nullable=self.nullable,
            unique=self.unique,
            system=self.system,
            # quote=self.quote,
            index=self.index,
            autoincrement=self.autoincrement,
            default=self.default,
            server_default=self.server_default,
            onupdate=self.onupdate,
            server_onupdate=self.server_onupdate,
            doc=self.doc,
            *args
        )
        return self._schema_item_copy(c)

    def _make_proxy(self, selectable, name=None, key=None,
                    name_is_truncatable=False, **kw):
        """Create a *proxy* for this column.

        This is a copy of this ``Column`` referenced by a different parent
        (such as an alias or select statement).  The column should
        be used only in select scenarios, as its full DDL/default
        information is not transferred.

        """
        fk = [ForeignKey(f.column, _constraint=f.constraint)
              for f in self.foreign_keys]
        if name is None and self.name is None:
            raise exc.InvalidRequestError(
                "Cannot initialize a sub-selectable"
                " with this Column object until its 'name' has "
                "been assigned.")
        try:
            c = self._constructor(
                _as_truncated(name or self.name) if
                name_is_truncatable else (name or self.name),
                self.type,
                key=key if key else name if name else self.key,
                primary_key=self.primary_key,
                nullable=self.nullable,
                _proxies=[self], *fk)
        except TypeError:
            util.raise_from_cause(
                TypeError(
                    "Could not create a copy of this %r object.  "
                    "Ensure the class includes a _constructor() "
                    "attribute or method which accepts the "
                    "standard Column constructor arguments, or "
                    "references the Column class itself." % self.__class__)
            )

        c.table = selectable
        selectable._columns.add(c)
        if selectable._is_clone_of is not None:
            c._is_clone_of = selectable._is_clone_of.columns[c.key]
        if self.primary_key:
            selectable.primary_key.add(c)
        c.dispatch.after_parent_attach(c, selectable)
        return c

    def get_children(self, schema_visitor=False, **kwargs):
        if schema_visitor:
            return [x for x in (self.default, self.onupdate)
                    if x is not None] + \
                list(self.foreign_keys) + list(self.constraints)
        else:
            return ColumnClause.get_children(self, **kwargs)


class ForeignKey(DialectKWArgs, SchemaItem):
    """Defines a dependency between two columns.

    ``ForeignKey`` is specified as an argument to a :class:`.Column` object,
    e.g.::

        t = Table("remote_table", metadata,
            Column("remote_id", ForeignKey("main_table.id"))
        )

    Note that ``ForeignKey`` is only a marker object that defines
    a dependency between two columns.   The actual constraint
    is in all cases represented by the :class:`.ForeignKeyConstraint`
    object.   This object will be generated automatically when
    a ``ForeignKey`` is associated with a :class:`.Column` which
    in turn is associated with a :class:`.Table`.   Conversely,
    when :class:`.ForeignKeyConstraint` is applied to a :class:`.Table`,
    ``ForeignKey`` markers are automatically generated to be
    present on each associated :class:`.Column`, which are also
    associated with the constraint object.

    Note that you cannot define a "composite" foreign key constraint,
    that is a constraint between a grouping of multiple parent/child
    columns, using ``ForeignKey`` objects.   To define this grouping,
    the :class:`.ForeignKeyConstraint` object must be used, and applied
    to the :class:`.Table`.   The associated ``ForeignKey`` objects
    are created automatically.

    The ``ForeignKey`` objects associated with an individual
    :class:`.Column` object are available in the `foreign_keys` collection
    of that column.

    Further examples of foreign key configuration are in
    :ref:`metadata_foreignkeys`.

    """

    __visit_name__ = 'foreign_key'

    def __init__(self, column, _constraint=None, use_alter=False, name=None,
                 onupdate=None, ondelete=None, deferrable=None,
                 initially=None, link_to_name=False, match=None,
                 info=None,
                 **dialect_kw):
        """
        Construct a column-level FOREIGN KEY.

        The :class:`.ForeignKey` object when constructed generates a
        :class:`.ForeignKeyConstraint` which is associated with the parent
        :class:`.Table` object's collection of constraints.

        :param column: A single target column for the key relationship. A
            :class:`.Column` object or a column name as a string:
            ``tablename.columnkey`` or ``schema.tablename.columnkey``.
            ``columnkey`` is the ``key`` which has been assigned to the column
            (defaults to the column name itself), unless ``link_to_name`` is
            ``True`` in which case the rendered name of the column is used.

            .. versionadded:: 0.7.4
                Note that if the schema name is not included, and the
                underlying :class:`.MetaData` has a "schema", that value will
                be used.

        :param name: Optional string. An in-database name for the key if
            `constraint` is not provided.

        :param onupdate: Optional string. If set, emit ON UPDATE <value> when
            issuing DDL for this constraint. Typical values include CASCADE,
            DELETE and RESTRICT.

        :param ondelete: Optional string. If set, emit ON DELETE <value> when
            issuing DDL for this constraint. Typical values include CASCADE,
            DELETE and RESTRICT.

        :param deferrable: Optional bool. If set, emit DEFERRABLE or NOT
            DEFERRABLE when issuing DDL for this constraint.

        :param initially: Optional string. If set, emit INITIALLY <value> when
            issuing DDL for this constraint.

        :param link_to_name: if True, the string name given in ``column`` is
            the rendered name of the referenced column, not its locally
            assigned ``key``.

        :param use_alter: passed to the underlying
            :class:`.ForeignKeyConstraint` to indicate the constraint should
            be generated/dropped externally from the CREATE TABLE/ DROP TABLE
            statement.  See :paramref:`.ForeignKeyConstraint.use_alter`
            for further description.

            .. seealso::

                :paramref:`.ForeignKeyConstraint.use_alter`

                :ref:`use_alter`

        :param match: Optional string. If set, emit MATCH <value> when issuing
            DDL for this constraint. Typical values include SIMPLE, PARTIAL
            and FULL.

        :param info: Optional data dictionary which will be populated into the
            :attr:`.SchemaItem.info` attribute of this object.

            .. versionadded:: 1.0.0

        :param \**dialect_kw:  Additional keyword arguments are dialect
            specific, and passed in the form ``<dialectname>_<argname>``.  The
            arguments are ultimately handled by a corresponding
            :class:`.ForeignKeyConstraint`.  See the documentation regarding
            an individual dialect at :ref:`dialect_toplevel` for detail on
            documented arguments.

            .. versionadded:: 0.9.2

        """

        self._colspec = column
        if isinstance(self._colspec, util.string_types):
            self._table_column = None
        else:
            if hasattr(self._colspec, '__clause_element__'):
                self._table_column = self._colspec.__clause_element__()
            else:
                self._table_column = self._colspec

            if not isinstance(self._table_column, ColumnClause):
                raise exc.ArgumentError(
                    "String, Column, or Column-bound argument "
                    "expected, got %r" % self._table_column)
            elif not isinstance(
                    self._table_column.table, (util.NoneType, TableClause)):
                raise exc.ArgumentError(
                    "ForeignKey received Column not bound "
                    "to a Table, got: %r" % self._table_column.table
                )

        # the linked ForeignKeyConstraint.
        # ForeignKey will create this when parent Column
        # is attached to a Table, *or* ForeignKeyConstraint
        # object passes itself in when creating ForeignKey
        # markers.
        self.constraint = _constraint
        self.parent = None
        self.use_alter = use_alter
        self.name = name
        self.onupdate = onupdate
        self.ondelete = ondelete
        self.deferrable = deferrable
        self.initially = initially
        self.link_to_name = link_to_name
        self.match = match
        if info:
            self.info = info
        self._unvalidated_dialect_kw = dialect_kw

    def __repr__(self):
        return "ForeignKey(%r)" % self._get_colspec()

    def copy(self, schema=None):
        """Produce a copy of this :class:`.ForeignKey` object.

        The new :class:`.ForeignKey` will not be bound
        to any :class:`.Column`.

        This method is usually used by the internal
        copy procedures of :class:`.Column`, :class:`.Table`,
        and :class:`.MetaData`.

        :param schema: The returned :class:`.ForeignKey` will
          reference the original table and column name, qualified
          by the given string schema name.

        """

        fk = ForeignKey(
            self._get_colspec(schema=schema),
            use_alter=self.use_alter,
            name=self.name,
            onupdate=self.onupdate,
            ondelete=self.ondelete,
            deferrable=self.deferrable,
            initially=self.initially,
            link_to_name=self.link_to_name,
            match=self.match,
            **self._unvalidated_dialect_kw
        )
        return self._schema_item_copy(fk)

    def _get_colspec(self, schema=None, table_name=None):
        """Return a string based 'column specification' for this
        :class:`.ForeignKey`.

        This is usually the equivalent of the string-based "tablename.colname"
        argument first passed to the object's constructor.

        """
        if schema:
            _schema, tname, colname = self._column_tokens
            if table_name is not None:
                tname = table_name
            return "%s.%s.%s" % (schema, tname, colname)
        elif table_name:
            schema, tname, colname = self._column_tokens
            if schema:
                return "%s.%s.%s" % (schema, table_name, colname)
            else:
                return "%s.%s" % (table_name, colname)
        elif self._table_column is not None:
            return "%s.%s" % (
                self._table_column.table.fullname, self._table_column.key)
        else:
            return self._colspec

    @property
    def _referred_schema(self):
        return self._column_tokens[0]

    def _table_key(self):
        if self._table_column is not None:
            if self._table_column.table is None:
                return None
            else:
                return self._table_column.table.key
        else:
            schema, tname, colname = self._column_tokens
            return _get_table_key(tname, schema)

    target_fullname = property(_get_colspec)

    def references(self, table):
        """Return True if the given :class:`.Table` is referenced by this
        :class:`.ForeignKey`."""

        return table.corresponding_column(self.column) is not None

    def get_referent(self, table):
        """Return the :class:`.Column` in the given :class:`.Table`
        referenced by this :class:`.ForeignKey`.

        Returns None if this :class:`.ForeignKey` does not reference the given
        :class:`.Table`.

        """

        return table.corresponding_column(self.column)

    @util.memoized_property
    def _column_tokens(self):
        """parse a string-based _colspec into its component parts."""

        m = self._get_colspec().split('.')
        if m is None:
            raise exc.ArgumentError(
                "Invalid foreign key column specification: %s" %
                self._colspec)
        if (len(m) == 1):
            tname = m.pop()
            colname = None
        else:
            colname = m.pop()
            tname = m.pop()

        # A FK between column 'bar' and table 'foo' can be
        # specified as 'foo', 'foo.bar', 'dbo.foo.bar',
        # 'otherdb.dbo.foo.bar'. Once we have the column name and
        # the table name, treat everything else as the schema
        # name. Some databases (e.g. Sybase) support
        # inter-database foreign keys. See tickets#1341 and --
        # indirectly related -- Ticket #594. This assumes that '.'
        # will never appear *within* any component of the FK.

        if (len(m) > 0):
            schema = '.'.join(m)
        else:
            schema = None
        return schema, tname, colname

    def _resolve_col_tokens(self):
        if self.parent is None:
            raise exc.InvalidRequestError(
                "this ForeignKey object does not yet have a "
                "parent Column associated with it.")

        elif self.parent.table is None:
            raise exc.InvalidRequestError(
                "this ForeignKey's parent column is not yet associated "
                "with a Table.")

        parenttable = self.parent.table

        # assertion, can be commented out.
        # basically Column._make_proxy() sends the actual
        # target Column to the ForeignKey object, so the
        # string resolution here is never called.
        for c in self.parent.base_columns:
            if isinstance(c, Column):
                assert c.table is parenttable
                break
        else:
            assert False
        ######################

        schema, tname, colname = self._column_tokens

        if schema is None and parenttable.metadata.schema is not None:
            schema = parenttable.metadata.schema

        tablekey = _get_table_key(tname, schema)
        return parenttable, tablekey, colname

    def _link_to_col_by_colstring(self, parenttable, table, colname):
        if not hasattr(self.constraint, '_referred_table'):
            self.constraint._referred_table = table
        else:
            assert self.constraint._referred_table is table

        _column = None
        if colname is None:
            # colname is None in the case that ForeignKey argument
            # was specified as table name only, in which case we
            # match the column name to the same column on the
            # parent.
            key = self.parent
            _column = table.c.get(self.parent.key, None)
        elif self.link_to_name:
            key = colname
            for c in table.c:
                if c.name == colname:
                    _column = c
        else:
            key = colname
            _column = table.c.get(colname, None)

        if _column is None:
            raise exc.NoReferencedColumnError(
                "Could not initialize target column "
                "for ForeignKey '%s' on table '%s': "
                "table '%s' has no column named '%s'" %
                (self._colspec, parenttable.name, table.name, key),
                table.name, key)

        self._set_target_column(_column)

    def _set_target_column(self, column):
        # propagate TypeEngine to parent if it didn't have one
        if self.parent.type._isnull:
            self.parent.type = column.type

        # super-edgy case, if other FKs point to our column,
        # they'd get the type propagated out also.
        if isinstance(self.parent.table, Table):

            def set_type(fk):
                if fk.parent.type._isnull:
                    fk.parent.type = column.type
            self.parent._setup_on_memoized_fks(set_type)

        self.column = column

    @util.memoized_property
    def column(self):
        """Return the target :class:`.Column` referenced by this
        :class:`.ForeignKey`.

        If no target column has been established, an exception
        is raised.

        .. versionchanged:: 0.9.0
            Foreign key target column resolution now occurs as soon as both
            the ForeignKey object and the remote Column to which it refers
            are both associated with the same MetaData object.

        """

        if isinstance(self._colspec, util.string_types):

            parenttable, tablekey, colname = self._resolve_col_tokens()

            if tablekey not in parenttable.metadata:
                raise exc.NoReferencedTableError(
                    "Foreign key associated with column '%s' could not find "
                    "table '%s' with which to generate a "
                    "foreign key to target column '%s'" %
                    (self.parent, tablekey, colname),
                    tablekey)
            elif parenttable.key not in parenttable.metadata:
                raise exc.InvalidRequestError(
                    "Table %s is no longer associated with its "
                    "parent MetaData" % parenttable)
            else:
                raise exc.NoReferencedColumnError(
                    "Could not initialize target column for "
                    "ForeignKey '%s' on table '%s': "
                    "table '%s' has no column named '%s'" % (
                        self._colspec, parenttable.name, tablekey, colname),
                    tablekey, colname)
        elif hasattr(self._colspec, '__clause_element__'):
            _column = self._colspec.__clause_element__()
            return _column
        else:
            _column = self._colspec
            return _column

    def _set_parent(self, column):
        if self.parent is not None and self.parent is not column:
            raise exc.InvalidRequestError(
                "This ForeignKey already has a parent !")
        self.parent = column
        self.parent.foreign_keys.add(self)
        self.parent._on_table_attach(self._set_table)

    def _set_remote_table(self, table):
        parenttable, tablekey, colname = self._resolve_col_tokens()
        self._link_to_col_by_colstring(parenttable, table, colname)
        self.constraint._validate_dest_table(table)

    def _remove_from_metadata(self, metadata):
        parenttable, table_key, colname = self._resolve_col_tokens()
        fk_key = (table_key, colname)

        if self in metadata._fk_memos[fk_key]:
            # TODO: no test coverage for self not in memos
            metadata._fk_memos[fk_key].remove(self)

    def _set_table(self, column, table):
        # standalone ForeignKey - create ForeignKeyConstraint
        # on the hosting Table when attached to the Table.
        if self.constraint is None and isinstance(table, Table):
            self.constraint = ForeignKeyConstraint(
                [], [], use_alter=self.use_alter, name=self.name,
                onupdate=self.onupdate, ondelete=self.ondelete,
                deferrable=self.deferrable, initially=self.initially,
                match=self.match,
                **self._unvalidated_dialect_kw
            )
            self.constraint._append_element(column, self)
            self.constraint._set_parent_with_dispatch(table)
        table.foreign_keys.add(self)

        # set up remote ".column" attribute, or a note to pick it
        # up when the other Table/Column shows up
        if isinstance(self._colspec, util.string_types):
            parenttable, table_key, colname = self._resolve_col_tokens()
            fk_key = (table_key, colname)
            if table_key in parenttable.metadata.tables:
                table = parenttable.metadata.tables[table_key]
                try:
                    self._link_to_col_by_colstring(
                        parenttable, table, colname)
                except exc.NoReferencedColumnError:
                    # this is OK, we'll try later
                    pass
            parenttable.metadata._fk_memos[fk_key].append(self)
        elif hasattr(self._colspec, '__clause_element__'):
            _column = self._colspec.__clause_element__()
            self._set_target_column(_column)
        else:
            _column = self._colspec
            self._set_target_column(_column)


class _NotAColumnExpr(object):
    def _not_a_column_expr(self):
        raise exc.InvalidRequestError(
            "This %s cannot be used directly "
            "as a column expression." % self.__class__.__name__)

    __clause_element__ = self_group = lambda self: self._not_a_column_expr()
    _from_objects = property(lambda self: self._not_a_column_expr())


class DefaultGenerator(_NotAColumnExpr, SchemaItem):
    """Base class for column *default* values."""

    __visit_name__ = 'default_generator'

    is_sequence = False
    is_server_default = False
    column = None

    def __init__(self, for_update=False):
        self.for_update = for_update

    def _set_parent(self, column):
        self.column = column
        if self.for_update:
            self.column.onupdate = self
        else:
            self.column.default = self

    def execute(self, bind=None, **kwargs):
        if bind is None:
            bind = _bind_or_error(self)
        return bind._execute_default(self, **kwargs)

    @property
    def bind(self):
        """Return the connectable associated with this default."""
        if getattr(self, 'column', None) is not None:
            return self.column.table.bind
        else:
            return None


class ColumnDefault(DefaultGenerator):
    """A plain default value on a column.

    This could correspond to a constant, a callable function,
    or a SQL clause.

    :class:`.ColumnDefault` is generated automatically
    whenever the ``default``, ``onupdate`` arguments of
    :class:`.Column` are used.  A :class:`.ColumnDefault`
    can be passed positionally as well.

    For example, the following::

        Column('foo', Integer, default=50)

    Is equivalent to::

        Column('foo', Integer, ColumnDefault(50))


    """

    def __init__(self, arg, **kwargs):
        """"Construct a new :class:`.ColumnDefault`.


        :param arg: argument representing the default value.
         May be one of the following:

         * a plain non-callable Python value, such as a
           string, integer, boolean, or other simple type.
           The default value will be used as is each time.
         * a SQL expression, that is one which derives from
           :class:`.ColumnElement`.  The SQL expression will
           be rendered into the INSERT or UPDATE statement,
           or in the case of a primary key column when
           RETURNING is not used may be
           pre-executed before an INSERT within a SELECT.
         * A Python callable.  The function will be invoked for each
           new row subject to an INSERT or UPDATE.
           The callable must accept exactly
           zero or one positional arguments.  The one-argument form
           will receive an instance of the :class:`.ExecutionContext`,
           which provides contextual information as to the current
           :class:`.Connection` in use as well as the current
           statement and parameters.

        """
        super(ColumnDefault, self).__init__(**kwargs)
        if isinstance(arg, FetchedValue):
            raise exc.ArgumentError(
                "ColumnDefault may not be a server-side default type.")
        if util.callable(arg):
            arg = self._maybe_wrap_callable(arg)
        self.arg = arg

    @util.memoized_property
    def is_callable(self):
        return util.callable(self.arg)

    @util.memoized_property
    def is_clause_element(self):
        return isinstance(self.arg, ClauseElement)

    @util.memoized_property
    def is_scalar(self):
        return not self.is_callable and \
            not self.is_clause_element and \
            not self.is_sequence

    def _maybe_wrap_callable(self, fn):
        """Wrap callables that don't accept a context.

        This is to allow easy compatibility with default callables
        that aren't specific to accepting of a context.

        """
        try:
            argspec = util.get_callable_argspec(fn, no_self=True)
        except TypeError:
            return lambda ctx: fn()

        defaulted = argspec[3] is not None and len(argspec[3]) or 0
        positionals = len(argspec[0]) - defaulted

        if positionals == 0:
            return lambda ctx: fn()
        elif positionals == 1:
            return fn
        else:
            raise exc.ArgumentError(
                "ColumnDefault Python function takes zero or one "
                "positional arguments")

    def _visit_name(self):
        if self.for_update:
            return "column_onupdate"
        else:
            return "column_default"
    __visit_name__ = property(_visit_name)

    def __repr__(self):
        return "ColumnDefault(%r)" % self.arg


class Sequence(DefaultGenerator):
    """Represents a named database sequence.

    The :class:`.Sequence` object represents the name and configurational
    parameters of a database sequence.   It also represents
    a construct that can be "executed" by a SQLAlchemy :class:`.Engine`
    or :class:`.Connection`, rendering the appropriate "next value" function
    for the target database and returning a result.

    The :class:`.Sequence` is typically associated with a primary key column::

        some_table = Table(
            'some_table', metadata,
            Column('id', Integer, Sequence('some_table_seq'),
            primary_key=True)
        )

    When CREATE TABLE is emitted for the above :class:`.Table`, if the
    target platform supports sequences, a CREATE SEQUENCE statement will
    be emitted as well.   For platforms that don't support sequences,
    the :class:`.Sequence` construct is ignored.

    .. seealso::

        :class:`.CreateSequence`

        :class:`.DropSequence`

    """

    __visit_name__ = 'sequence'

    is_sequence = True

    def __init__(self, name, start=None, increment=None, minvalue=None,
                 maxvalue=None, nominvalue=None, nomaxvalue=None, cycle=None,
                 schema=None, optional=False, quote=None, metadata=None,
                 quote_schema=None,
                 for_update=False):
        """Construct a :class:`.Sequence` object.

        :param name: The name of the sequence.
        :param start: the starting index of the sequence.  This value is
         used when the CREATE SEQUENCE command is emitted to the database
         as the value of the "START WITH" clause.   If ``None``, the
         clause is omitted, which on most platforms indicates a starting
         value of 1.
        :param increment: the increment value of the sequence.  This
         value is used when the CREATE SEQUENCE command is emitted to
         the database as the value of the "INCREMENT BY" clause.  If ``None``,
         the clause is omitted, which on most platforms indicates an
         increment of 1.
        :param minvalue: the minimum value of the sequence.  This
         value is used when the CREATE SEQUENCE command is emitted to
         the database as the value of the "MINVALUE" clause.  If ``None``,
         the clause is omitted, which on most platforms indicates a
         minvalue of 1 and -2^63-1 for ascending and descending sequences,
         respectively.

         .. versionadded:: 1.0.7

        :param maxvalue: the maximum value of the sequence.  This
         value is used when the CREATE SEQUENCE command is emitted to
         the database as the value of the "MAXVALUE" clause.  If ``None``,
         the clause is omitted, which on most platforms indicates a
         maxvalue of 2^63-1 and -1 for ascending and descending sequences,
         respectively.

         .. versionadded:: 1.0.7

        :param nominvalue: no minimum value of the sequence.  This
         value is used when the CREATE SEQUENCE command is emitted to
         the database as the value of the "NO MINVALUE" clause.  If ``None``,
         the clause is omitted, which on most platforms indicates a
         minvalue of 1 and -2^63-1 for ascending and descending sequences,
         respectively.

         .. versionadded:: 1.0.7

        :param nomaxvalue: no maximum value of the sequence.  This
         value is used when the CREATE SEQUENCE command is emitted to
         the database as the value of the "NO MAXVALUE" clause.  If ``None``,
         the clause is omitted, which on most platforms indicates a
         maxvalue of 2^63-1 and -1 for ascending and descending sequences,
         respectively.

         .. versionadded:: 1.0.7

        :param cycle: allows the sequence to wrap around when the maxvalue
         or minvalue has been reached by an ascending or descending sequence
         respectively.  This value is used when the CREATE SEQUENCE command
         is emitted to the database as the "CYCLE" clause.  If the limit is
         reached, the next number generated will be the minvalue or maxvalue,
         respectively.  If cycle=False (the default) any calls to nextval
         after the sequence has reached its maximum value will return an
         error.

         .. versionadded:: 1.0.7

        :param schema: Optional schema name for the sequence, if located
         in a schema other than the default.
        :param optional: boolean value, when ``True``, indicates that this
         :class:`.Sequence` object only needs to be explicitly generated
         on backends that don't provide another way to generate primary
         key identifiers.  Currently, it essentially means, "don't create
         this sequence on the Postgresql backend, where the SERIAL keyword
         creates a sequence for us automatically".
        :param quote: boolean value, when ``True`` or ``False``, explicitly
         forces quoting of the schema name on or off.  When left at its
         default of ``None``, normal quoting rules based on casing and
         reserved words take place.
        :param quote_schema: set the quoting preferences for the ``schema``
         name.
        :param metadata: optional :class:`.MetaData` object which will be
         associated with this :class:`.Sequence`.  A :class:`.Sequence`
         that is associated with a :class:`.MetaData` gains access to the
         ``bind`` of that :class:`.MetaData`, meaning the
         :meth:`.Sequence.create` and :meth:`.Sequence.drop` methods will
         make usage of that engine automatically.

         .. versionchanged:: 0.7
             Additionally, the appropriate CREATE SEQUENCE/
             DROP SEQUENCE DDL commands will be emitted corresponding to this
             :class:`.Sequence` when :meth:`.MetaData.create_all` and
             :meth:`.MetaData.drop_all` are invoked.

         Note that when a :class:`.Sequence` is applied to a :class:`.Column`,
         the :class:`.Sequence` is automatically associated with the
         :class:`.MetaData` object of that column's parent :class:`.Table`,
         when that association is made.   The :class:`.Sequence` will then
         be subject to automatic CREATE SEQUENCE/DROP SEQUENCE corresponding
         to when the :class:`.Table` object itself is created or dropped,
         rather than that of the :class:`.MetaData` object overall.
        :param for_update: Indicates this :class:`.Sequence`, when associated
         with a :class:`.Column`, should be invoked for UPDATE statements
         on that column's table, rather than for INSERT statements, when
         no value is otherwise present for that column in the statement.

        """
        super(Sequence, self).__init__(for_update=for_update)
        self.name = quoted_name(name, quote)
        self.start = start
        self.increment = increment
        self.minvalue = minvalue
        self.maxvalue = maxvalue
        self.nominvalue = nominvalue
        self.nomaxvalue = nomaxvalue
        self.cycle = cycle
        self.optional = optional
        if metadata is not None and schema is None and metadata.schema:
            self.schema = schema = metadata.schema
        else:
            self.schema = quoted_name(schema, quote_schema)
        self.metadata = metadata
        self._key = _get_table_key(name, schema)
        if metadata:
            self._set_metadata(metadata)

    @util.memoized_property
    def is_callable(self):
        return False

    @util.memoized_property
    def is_clause_element(self):
        return False

    @util.dependencies("sqlalchemy.sql.functions.func")
    def next_value(self, func):
        """Return a :class:`.next_value` function element
        which will render the appropriate increment function
        for this :class:`.Sequence` within any SQL expression.

        """
        return func.next_value(self, bind=self.bind)

    def _set_parent(self, column):
        super(Sequence, self)._set_parent(column)
        column._on_table_attach(self._set_table)

    def _set_table(self, column, table):
        self._set_metadata(table.metadata)

    def _set_metadata(self, metadata):
        self.metadata = metadata
        self.metadata._sequences[self._key] = self

    @property
    def bind(self):
        if self.metadata:
            return self.metadata.bind
        else:
            return None

    def create(self, bind=None, checkfirst=True):
        """Creates this sequence in the database."""

        if bind is None:
            bind = _bind_or_error(self)
        bind._run_visitor(ddl.SchemaGenerator,
                          self,
                          checkfirst=checkfirst)

    def drop(self, bind=None, checkfirst=True):
        """Drops this sequence from the database."""

        if bind is None:
            bind = _bind_or_error(self)
        bind._run_visitor(ddl.SchemaDropper,
                          self,
                          checkfirst=checkfirst)

    def _not_a_column_expr(self):
        raise exc.InvalidRequestError(
            "This %s cannot be used directly "
            "as a column expression.  Use func.next_value(sequence) "
            "to produce a 'next value' function that's usable "
            "as a column element."
            % self.__class__.__name__)


@inspection._self_inspects
class FetchedValue(_NotAColumnExpr, SchemaEventTarget):
    """A marker for a transparent database-side default.

    Use :class:`.FetchedValue` when the database is configured
    to provide some automatic default for a column.

    E.g.::

        Column('foo', Integer, FetchedValue())

    Would indicate that some trigger or default generator
    will create a new value for the ``foo`` column during an
    INSERT.

    .. seealso::

        :ref:`triggered_columns`

    """
    is_server_default = True
    reflected = False
    has_argument = False

    def __init__(self, for_update=False):
        self.for_update = for_update

    def _as_for_update(self, for_update):
        if for_update == self.for_update:
            return self
        else:
            return self._clone(for_update)

    def _clone(self, for_update):
        n = self.__class__.__new__(self.__class__)
        n.__dict__.update(self.__dict__)
        n.__dict__.pop('column', None)
        n.for_update = for_update
        return n

    def _set_parent(self, column):
        self.column = column
        if self.for_update:
            self.column.server_onupdate = self
        else:
            self.column.server_default = self

    def __repr__(self):
        return util.generic_repr(self)


class DefaultClause(FetchedValue):
    """A DDL-specified DEFAULT column value.

    :class:`.DefaultClause` is a :class:`.FetchedValue`
    that also generates a "DEFAULT" clause when
    "CREATE TABLE" is emitted.

    :class:`.DefaultClause` is generated automatically
    whenever the ``server_default``, ``server_onupdate`` arguments of
    :class:`.Column` are used.  A :class:`.DefaultClause`
    can be passed positionally as well.

    For example, the following::

        Column('foo', Integer, server_default="50")

    Is equivalent to::

        Column('foo', Integer, DefaultClause("50"))

    """

    has_argument = True

    def __init__(self, arg, for_update=False, _reflected=False):
        util.assert_arg_type(arg, (util.string_types[0],
                                   ClauseElement,
                                   TextClause), 'arg')
        super(DefaultClause, self).__init__(for_update)
        self.arg = arg
        self.reflected = _reflected

    def __repr__(self):
        return "DefaultClause(%r, for_update=%r)" % \
            (self.arg, self.for_update)


class PassiveDefault(DefaultClause):
    """A DDL-specified DEFAULT column value.

    .. deprecated:: 0.6
        :class:`.PassiveDefault` is deprecated.
        Use :class:`.DefaultClause`.
    """
    @util.deprecated("0.6",
                     ":class:`.PassiveDefault` is deprecated.  "
                     "Use :class:`.DefaultClause`.",
                     False)
    def __init__(self, *arg, **kw):
        DefaultClause.__init__(self, *arg, **kw)


class Constraint(DialectKWArgs, SchemaItem):
    """A table-level SQL constraint."""

    __visit_name__ = 'constraint'

    def __init__(self, name=None, deferrable=None, initially=None,
                 _create_rule=None, info=None, _type_bound=False,
                 **dialect_kw):
        """Create a SQL constraint.

        :param name:
          Optional, the in-database name of this ``Constraint``.

        :param deferrable:
          Optional bool.  If set, emit DEFERRABLE or NOT DEFERRABLE when
          issuing DDL for this constraint.

        :param initially:
          Optional string.  If set, emit INITIALLY <value> when issuing DDL
          for this constraint.

        :param info: Optional data dictionary which will be populated into the
            :attr:`.SchemaItem.info` attribute of this object.

            .. versionadded:: 1.0.0

        :param _create_rule:
          a callable which is passed the DDLCompiler object during
          compilation. Returns True or False to signal inline generation of
          this Constraint.

          The AddConstraint and DropConstraint DDL constructs provide
          DDLElement's more comprehensive "conditional DDL" approach that is
          passed a database connection when DDL is being issued. _create_rule
          is instead called during any CREATE TABLE compilation, where there
          may not be any transaction/connection in progress. However, it
          allows conditional compilation of the constraint even for backends
          which do not support addition of constraints through ALTER TABLE,
          which currently includes SQLite.

          _create_rule is used by some types to create constraints.
          Currently, its call signature is subject to change at any time.

        :param \**dialect_kw:  Additional keyword arguments are dialect
            specific, and passed in the form ``<dialectname>_<argname>``.  See
            the documentation regarding an individual dialect at
            :ref:`dialect_toplevel` for detail on documented arguments.

        """

        self.name = name
        self.deferrable = deferrable
        self.initially = initially
        if info:
            self.info = info
        self._create_rule = _create_rule
        self._type_bound = _type_bound
        util.set_creation_order(self)
        self._validate_dialect_kwargs(dialect_kw)

    @property
    def table(self):
        try:
            if isinstance(self.parent, Table):
                return self.parent
        except AttributeError:
            pass
        raise exc.InvalidRequestError(
            "This constraint is not bound to a table.  Did you "
            "mean to call table.append_constraint(constraint) ?")

    def _set_parent(self, parent):
        self.parent = parent
        parent.constraints.add(self)

    def copy(self, **kw):
        raise NotImplementedError()


def _to_schema_column(element):
    if hasattr(element, '__clause_element__'):
        element = element.__clause_element__()
    if not isinstance(element, Column):
        raise exc.ArgumentError("schema.Column object expected")
    return element


def _to_schema_column_or_string(element):
    if hasattr(element, '__clause_element__'):
        element = element.__clause_element__()
    if not isinstance(element, util.string_types + (ColumnElement, )):
        msg = "Element %r is not a string name or column element"
        raise exc.ArgumentError(msg % element)
    return element


class ColumnCollectionMixin(object):

    columns = None
    """A :class:`.ColumnCollection` of :class:`.Column` objects.

    This collection represents the columns which are referred to by
    this object.

    """

    _allow_multiple_tables = False

    def __init__(self, *columns, **kw):
        _autoattach = kw.pop('_autoattach', True)
        self.columns = ColumnCollection()
        self._pending_colargs = [_to_schema_column_or_string(c)
                                 for c in columns]
        if _autoattach and self._pending_colargs:
            self._check_attach()

    @classmethod
    def _extract_col_expression_collection(cls, expressions):
        for expr in expressions:
            strname = None
            column = None
            if not isinstance(expr, ClauseElement):
                # this assumes a string
                strname = expr
            else:
                cols = []
                visitors.traverse(expr, {}, {'column': cols.append})
                if cols:
                    column = cols[0]
            add_element = column if column is not None else strname
            yield expr, column, strname, add_element

    def _check_attach(self, evt=False):
        col_objs = [
            c for c in self._pending_colargs
            if isinstance(c, Column)
        ]

        cols_w_table = [
            c for c in col_objs if isinstance(c.table, Table)
        ]

        cols_wo_table = set(col_objs).difference(cols_w_table)

        if cols_wo_table:
            # feature #3341 - place event listeners for Column objects
            # such that when all those cols are attached, we autoattach.
            assert not evt, "Should not reach here on event call"

            # issue #3411 - don't do the per-column auto-attach if some of the
            # columns are specified as strings.
            has_string_cols = set(self._pending_colargs).difference(col_objs)
            if not has_string_cols:
                def _col_attached(column, table):
                    cols_wo_table.discard(column)
                    if not cols_wo_table:
                        self._check_attach(evt=True)
                self._cols_wo_table = cols_wo_table
                for col in cols_wo_table:
                    col._on_table_attach(_col_attached)
                return

        columns = cols_w_table

        tables = set([c.table for c in columns])
        if len(tables) == 1:
            self._set_parent_with_dispatch(tables.pop())
        elif len(tables) > 1 and not self._allow_multiple_tables:
            table = columns[0].table
            others = [c for c in columns[1:] if c.table is not table]
            if others:
                raise exc.ArgumentError(
                    "Column(s) %s are not part of table '%s'." %
                    (", ".join("'%s'" % c for c in others),
                        table.description)
                )

    def _set_parent(self, table):
        for col in self._pending_colargs:
            if isinstance(col, util.string_types):
                col = table.c[col]
            self.columns.add(col)


class ColumnCollectionConstraint(ColumnCollectionMixin, Constraint):
    """A constraint that proxies a ColumnCollection."""

    def __init__(self, *columns, **kw):
        """
        :param \*columns:
          A sequence of column names or Column objects.

        :param name:
          Optional, the in-database name of this constraint.

        :param deferrable:
          Optional bool.  If set, emit DEFERRABLE or NOT DEFERRABLE when
          issuing DDL for this constraint.

        :param initially:
          Optional string.  If set, emit INITIALLY <value> when issuing DDL
          for this constraint.

        :param \**kw: other keyword arguments including dialect-specific
          arguments are propagated to the :class:`.Constraint` superclass.

        """
        _autoattach = kw.pop('_autoattach', True)
        Constraint.__init__(self, **kw)
        ColumnCollectionMixin.__init__(self, *columns, _autoattach=_autoattach)

    def _set_parent(self, table):
        Constraint._set_parent(self, table)
        ColumnCollectionMixin._set_parent(self, table)

    def __contains__(self, x):
        return x in self.columns

    def copy(self, **kw):
        c = self.__class__(name=self.name, deferrable=self.deferrable,
                           initially=self.initially, *self.columns.keys())
        return self._schema_item_copy(c)

    def contains_column(self, col):
        """Return True if this constraint contains the given column.

        Note that this object also contains an attribute ``.columns``
        which is a :class:`.ColumnCollection` of :class:`.Column` objects.

        """

        return self.columns.contains_column(col)

    def __iter__(self):
        # inlining of
        # return iter(self.columns)
        # ColumnCollection->OrderedProperties->OrderedDict
        ordered_dict = self.columns._data
        return (ordered_dict[key] for key in ordered_dict._list)

    def __len__(self):
        return len(self.columns._data)


class CheckConstraint(ColumnCollectionConstraint):
    """A table- or column-level CHECK constraint.

    Can be included in the definition of a Table or Column.
    """

    _allow_multiple_tables = True

    def __init__(self, sqltext, name=None, deferrable=None,
                 initially=None, table=None, info=None, _create_rule=None,
                 _autoattach=True, _type_bound=False):
        """Construct a CHECK constraint.

        :param sqltext:
          A string containing the constraint definition, which will be used
          verbatim, or a SQL expression construct.   If given as a string,
          the object is converted to a :class:`.Text` object.   If the textual
          string includes a colon character, escape this using a backslash::

            CheckConstraint(r"foo ~ E'a(?\:b|c)d")

        :param name:
          Optional, the in-database name of the constraint.

        :param deferrable:
          Optional bool.  If set, emit DEFERRABLE or NOT DEFERRABLE when
          issuing DDL for this constraint.

        :param initially:
          Optional string.  If set, emit INITIALLY <value> when issuing DDL
          for this constraint.

        :param info: Optional data dictionary which will be populated into the
            :attr:`.SchemaItem.info` attribute of this object.

            .. versionadded:: 1.0.0

        """

        self.sqltext = _literal_as_text(sqltext, warn=False)

        columns = []
        visitors.traverse(self.sqltext, {}, {'column': columns.append})

        super(CheckConstraint, self).\
            __init__(
                name=name, deferrable=deferrable,
                initially=initially, _create_rule=_create_rule, info=info,
                _type_bound=_type_bound, _autoattach=_autoattach,
                *columns)
        if table is not None:
            self._set_parent_with_dispatch(table)

    def __visit_name__(self):
        if isinstance(self.parent, Table):
            return "check_constraint"
        else:
            return "column_check_constraint"
    __visit_name__ = property(__visit_name__)

    def copy(self, target_table=None, **kw):
        if target_table is not None:
            def replace(col):
                if self.table.c.contains_column(col):
                    return target_table.c[col.key]
                else:
                    return None
            sqltext = visitors.replacement_traverse(self.sqltext, {}, replace)
        else:
            sqltext = self.sqltext
        c = CheckConstraint(sqltext,
                            name=self.name,
                            initially=self.initially,
                            deferrable=self.deferrable,
                            _create_rule=self._create_rule,
                            table=target_table,
                            _autoattach=False,
                            _type_bound=self._type_bound)
        return self._schema_item_copy(c)


class ForeignKeyConstraint(ColumnCollectionConstraint):
    """A table-level FOREIGN KEY constraint.

    Defines a single column or composite FOREIGN KEY ... REFERENCES
    constraint. For a no-frills, single column foreign key, adding a
    :class:`.ForeignKey` to the definition of a :class:`.Column` is a
    shorthand equivalent for an unnamed, single column
    :class:`.ForeignKeyConstraint`.

    Examples of foreign key configuration are in :ref:`metadata_foreignkeys`.

    """
    __visit_name__ = 'foreign_key_constraint'

    def __init__(self, columns, refcolumns, name=None, onupdate=None,
                 ondelete=None, deferrable=None, initially=None,
                 use_alter=False, link_to_name=False, match=None,
                 table=None, info=None, **dialect_kw):
        """Construct a composite-capable FOREIGN KEY.

        :param columns: A sequence of local column names. The named columns
          must be defined and present in the parent Table. The names should
          match the ``key`` given to each column (defaults to the name) unless
          ``link_to_name`` is True.

        :param refcolumns: A sequence of foreign column names or Column
          objects. The columns must all be located within the same Table.

        :param name: Optional, the in-database name of the key.

        :param onupdate: Optional string. If set, emit ON UPDATE <value> when
          issuing DDL for this constraint. Typical values include CASCADE,
          DELETE and RESTRICT.

        :param ondelete: Optional string. If set, emit ON DELETE <value> when
          issuing DDL for this constraint. Typical values include CASCADE,
          DELETE and RESTRICT.

        :param deferrable: Optional bool. If set, emit DEFERRABLE or NOT
          DEFERRABLE when issuing DDL for this constraint.

        :param initially: Optional string. If set, emit INITIALLY <value> when
          issuing DDL for this constraint.

        :param link_to_name: if True, the string name given in ``column`` is
          the rendered name of the referenced column, not its locally assigned
          ``key``.

        :param use_alter: If True, do not emit the DDL for this constraint as
          part of the CREATE TABLE definition. Instead, generate it via an
          ALTER TABLE statement issued after the full collection of tables
          have been created, and drop it via an ALTER TABLE statement before
          the full collection of tables are dropped.

          The use of :paramref:`.ForeignKeyConstraint.use_alter` is
          particularly geared towards the case where two or more tables
          are established within a mutually-dependent foreign key constraint
          relationship; however, the :meth:`.MetaData.create_all` and
          :meth:`.MetaData.drop_all` methods will perform this resolution
          automatically, so the flag is normally not needed.

          .. versionchanged:: 1.0.0  Automatic resolution of foreign key
             cycles has been added, removing the need to use the
             :paramref:`.ForeignKeyConstraint.use_alter` in typical use
             cases.

          .. seealso::

                :ref:`use_alter`

        :param match: Optional string. If set, emit MATCH <value> when issuing
          DDL for this constraint. Typical values include SIMPLE, PARTIAL
          and FULL.

        :param info: Optional data dictionary which will be populated into the
            :attr:`.SchemaItem.info` attribute of this object.

            .. versionadded:: 1.0.0

        :param \**dialect_kw:  Additional keyword arguments are dialect
          specific, and passed in the form ``<dialectname>_<argname>``.  See
          the documentation regarding an individual dialect at
          :ref:`dialect_toplevel` for detail on documented arguments.

            .. versionadded:: 0.9.2

        """

        Constraint.__init__(
            self, name=name, deferrable=deferrable, initially=initially,
            info=info, **dialect_kw)
        self.onupdate = onupdate
        self.ondelete = ondelete
        self.link_to_name = link_to_name
        self.use_alter = use_alter
        self.match = match

        # standalone ForeignKeyConstraint - create
        # associated ForeignKey objects which will be applied to hosted
        # Column objects (in col.foreign_keys), either now or when attached
        # to the Table for string-specified names
        self.elements = [
            ForeignKey(
                refcol,
                _constraint=self,
                name=self.name,
                onupdate=self.onupdate,
                ondelete=self.ondelete,
                use_alter=self.use_alter,
                link_to_name=self.link_to_name,
                match=self.match,
                deferrable=self.deferrable,
                initially=self.initially,
                **self.dialect_kwargs
            ) for refcol in refcolumns
        ]

        ColumnCollectionMixin.__init__(self, *columns)
        if table is not None:
            if hasattr(self, "parent"):
                assert table is self.parent
            self._set_parent_with_dispatch(table)

    def _append_element(self, column, fk):
        self.columns.add(column)
        self.elements.append(fk)

    @property
    def _elements(self):
        # legacy - provide a dictionary view of (column_key, fk)
        return util.OrderedDict(
            zip(self.column_keys, self.elements)
        )

    @property
    def _referred_schema(self):
        for elem in self.elements:
            return elem._referred_schema
        else:
            return None

    @property
    def referred_table(self):
        """The :class:`.Table` object to which this
        :class:`.ForeignKeyConstraint` references.

        This is a dynamically calculated attribute which may not be available
        if the constraint and/or parent table is not yet associated with
        a metadata collection that contains the referred table.

        .. versionadded:: 1.0.0

        """
        return self.elements[0].column.table

    def _validate_dest_table(self, table):
        table_keys = set([elem._table_key()
                          for elem in self.elements])
        if None not in table_keys and len(table_keys) > 1:
            elem0, elem1 = sorted(table_keys)[0:2]
            raise exc.ArgumentError(
                'ForeignKeyConstraint on %s(%s) refers to '
                'multiple remote tables: %s and %s' % (
                    table.fullname,
                    self._col_description,
                    elem0,
                    elem1
                ))

    @property
    def column_keys(self):
        """Return a list of string keys representing the local
        columns in this :class:`.ForeignKeyConstraint`.

        This list is either the original string arguments sent
        to the constructor of the :class:`.ForeignKeyConstraint`,
        or if the constraint has been initialized with :class:`.Column`
        objects, is the string .key of each element.

        .. versionadded:: 1.0.0

        """
        if hasattr(self, "parent"):
            return self.columns.keys()
        else:
            return [
                col.key if isinstance(col, ColumnElement)
                else str(col) for col in self._pending_colargs
            ]

    @property
    def _col_description(self):
        return ", ".join(self.column_keys)

    def _set_parent(self, table):
        Constraint._set_parent(self, table)

        try:
            ColumnCollectionConstraint._set_parent(self, table)
        except KeyError as ke:
            raise exc.ArgumentError(
                "Can't create ForeignKeyConstraint "
                "on table '%s': no column "
                "named '%s' is present." % (table.description, ke.args[0]))

        for col, fk in zip(self.columns, self.elements):
            if not hasattr(fk, 'parent') or \
                    fk.parent is not col:
                fk._set_parent_with_dispatch(col)

        self._validate_dest_table(table)

    def copy(self, schema=None, target_table=None, **kw):
        fkc = ForeignKeyConstraint(
            [x.parent.key for x in self.elements],
            [x._get_colspec(
                schema=schema,
                table_name=target_table.name
                if target_table is not None
                and x._table_key() == x.parent.table.key
                else None)
             for x in self.elements],
            name=self.name,
            onupdate=self.onupdate,
            ondelete=self.ondelete,
            use_alter=self.use_alter,
            deferrable=self.deferrable,
            initially=self.initially,
            link_to_name=self.link_to_name,
            match=self.match
        )
        for self_fk, other_fk in zip(
                self.elements,
                fkc.elements):
            self_fk._schema_item_copy(other_fk)
        return self._schema_item_copy(fkc)


class PrimaryKeyConstraint(ColumnCollectionConstraint):
    """A table-level PRIMARY KEY constraint.

    The :class:`.PrimaryKeyConstraint` object is present automatically
    on any :class:`.Table` object; it is assigned a set of
    :class:`.Column` objects corresponding to those marked with
    the :paramref:`.Column.primary_key` flag::

        >>> my_table = Table('mytable', metadata,
        ...                 Column('id', Integer, primary_key=True),
        ...                 Column('version_id', Integer, primary_key=True),
        ...                 Column('data', String(50))
        ...     )
        >>> my_table.primary_key
        PrimaryKeyConstraint(
            Column('id', Integer(), table=<mytable>,
                   primary_key=True, nullable=False),
            Column('version_id', Integer(), table=<mytable>,
                   primary_key=True, nullable=False)
        )

    The primary key of a :class:`.Table` can also be specified by using
    a :class:`.PrimaryKeyConstraint` object explicitly; in this mode of usage,
    the "name" of the constraint can also be specified, as well as other
    options which may be recognized by dialects::

        my_table = Table('mytable', metadata,
                    Column('id', Integer),
                    Column('version_id', Integer),
                    Column('data', String(50)),
                    PrimaryKeyConstraint('id', 'version_id',
                                         name='mytable_pk')
                )

    The two styles of column-specification should generally not be mixed.
    An warning is emitted if the columns present in the
    :class:`.PrimaryKeyConstraint`
    don't match the columns that were marked as ``primary_key=True``, if both
    are present; in this case, the columns are taken strictly from the
    :class:`.PrimaryKeyConstraint` declaration, and those columns otherwise
    marked as ``primary_key=True`` are ignored.  This behavior is intended to
    be backwards compatible with previous behavior.

    .. versionchanged:: 0.9.2  Using a mixture of columns within a
       :class:`.PrimaryKeyConstraint` in addition to columns marked as
       ``primary_key=True`` now emits a warning if the lists don't match.
       The ultimate behavior of ignoring those columns marked with the flag
       only is currently maintained for backwards compatibility; this warning
       may raise an exception in a future release.

    For the use case where specific options are to be specified on the
    :class:`.PrimaryKeyConstraint`, but the usual style of using
    ``primary_key=True`` flags is still desirable, an empty
    :class:`.PrimaryKeyConstraint` may be specified, which will take on the
    primary key column collection from the :class:`.Table` based on the
    flags::

        my_table = Table('mytable', metadata,
                    Column('id', Integer, primary_key=True),
                    Column('version_id', Integer, primary_key=True),
                    Column('data', String(50)),
                    PrimaryKeyConstraint(name='mytable_pk',
                                         mssql_clustered=True)
                )

    .. versionadded:: 0.9.2 an empty :class:`.PrimaryKeyConstraint` may now
       be specified for the purposes of establishing keyword arguments with
       the constraint, independently of the specification of "primary key"
       columns within the :class:`.Table` itself; columns marked as
       ``primary_key=True`` will be gathered into the empty constraint's
       column collection.

    """

    __visit_name__ = 'primary_key_constraint'

    def _set_parent(self, table):
        super(PrimaryKeyConstraint, self)._set_parent(table)

        if table.primary_key is not self:
            table.constraints.discard(table.primary_key)
            table.primary_key = self
            table.constraints.add(self)

        table_pks = [c for c in table.c if c.primary_key]
        if self.columns and table_pks and \
                set(table_pks) != set(self.columns.values()):
            util.warn(
                "Table '%s' specifies columns %s as primary_key=True, "
                "not matching locally specified columns %s; setting the "
                "current primary key columns to %s. This warning "
                "may become an exception in a future release" %
                (
                    table.name,
                    ", ".join("'%s'" % c.name for c in table_pks),
                    ", ".join("'%s'" % c.name for c in self.columns),
                    ", ".join("'%s'" % c.name for c in self.columns)
                )
            )
            table_pks[:] = []

        for c in self.columns:
            c.primary_key = True
            c.nullable = False
        self.columns.extend(table_pks)

    def _reload(self, columns):
        """repopulate this :class:`.PrimaryKeyConstraint` given
        a set of columns.

        Existing columns in the table that are marked as primary_key=True
        are maintained.

        Also fires a new event.

        This is basically like putting a whole new
        :class:`.PrimaryKeyConstraint` object on the parent
        :class:`.Table` object without actually replacing the object.

        The ordering of the given list of columns is also maintained; these
        columns will be appended to the list of columns after any which
        are already present.

        """

        # set the primary key flag on new columns.
        # note any existing PK cols on the table also have their
        # flag still set.
        for col in columns:
            col.primary_key = True

        self.columns.extend(columns)

        self._set_parent_with_dispatch(self.table)

    def _replace(self, col):
        self.columns.replace(col)


class UniqueConstraint(ColumnCollectionConstraint):
    """A table-level UNIQUE constraint.

    Defines a single column or composite UNIQUE constraint. For a no-frills,
    single column constraint, adding ``unique=True`` to the ``Column``
    definition is a shorthand equivalent for an unnamed, single column
    UniqueConstraint.
    """

    __visit_name__ = 'unique_constraint'


class Index(DialectKWArgs, ColumnCollectionMixin, SchemaItem):
    """A table-level INDEX.

    Defines a composite (one or more column) INDEX.

    E.g.::

        sometable = Table("sometable", metadata,
                        Column("name", String(50)),
                        Column("address", String(100))
                    )

        Index("some_index", sometable.c.name)

    For a no-frills, single column index, adding
    :class:`.Column` also supports ``index=True``::

        sometable = Table("sometable", metadata,
                        Column("name", String(50), index=True)
                    )

    For a composite index, multiple columns can be specified::

        Index("some_index", sometable.c.name, sometable.c.address)

    Functional indexes are supported as well, typically by using the
    :data:`.func` construct in conjunction with table-bound
    :class:`.Column` objects::

        Index("some_index", func.lower(sometable.c.name))

    .. versionadded:: 0.8 support for functional and expression-based indexes.

    An :class:`.Index` can also be manually associated with a :class:`.Table`,
    either through inline declaration or using
    :meth:`.Table.append_constraint`.  When this approach is used, the names
    of the indexed columns can be specified as strings::

        Table("sometable", metadata,
                        Column("name", String(50)),
                        Column("address", String(100)),
                        Index("some_index", "name", "address")
                )

    To support functional or expression-based indexes in this form, the
    :func:`.text` construct may be used::

        from sqlalchemy import text

        Table("sometable", metadata,
                        Column("name", String(50)),
                        Column("address", String(100)),
                        Index("some_index", text("lower(name)"))
                )

    .. versionadded:: 0.9.5 the :func:`.text` construct may be used to
       specify :class:`.Index` expressions, provided the :class:`.Index`
       is explicitly associated with the :class:`.Table`.


    .. seealso::

        :ref:`schema_indexes` - General information on :class:`.Index`.

        :ref:`postgresql_indexes` - PostgreSQL-specific options available for
        the :class:`.Index` construct.

        :ref:`mysql_indexes` - MySQL-specific options available for the
        :class:`.Index` construct.

        :ref:`mssql_indexes` - MSSQL-specific options available for the
        :class:`.Index` construct.

    """

    __visit_name__ = 'index'

    def __init__(self, name, *expressions, **kw):
        """Construct an index object.

        :param name:
          The name of the index

        :param \*expressions:
          Column expressions to include in the index.   The expressions
          are normally instances of :class:`.Column`, but may also
          be arbitrary SQL expressions which ultimately refer to a
          :class:`.Column`.

        :param unique=False:
            Keyword only argument; if True, create a unique index.

        :param quote=None:
            Keyword only argument; whether to apply quoting to the name of
            the index.  Works in the same manner as that of
            :paramref:`.Column.quote`.

        :param info=None: Optional data dictionary which will be populated
            into the :attr:`.SchemaItem.info` attribute of this object.

            .. versionadded:: 1.0.0

        :param \**kw: Additional keyword arguments not mentioned above are
            dialect specific, and passed in the form
            ``<dialectname>_<argname>``. See the documentation regarding an
            individual dialect at :ref:`dialect_toplevel` for detail on
            documented arguments.

        """
        self.table = None

        columns = []
        for expr, column, strname, add_element in self.\
                _extract_col_expression_collection(expressions):
            if add_element is not None:
                columns.append(add_element)

        self.expressions = expressions
        self.name = quoted_name(name, kw.pop("quote", None))
        self.unique = kw.pop('unique', False)
        if 'info' in kw:
            self.info = kw.pop('info')
        self._validate_dialect_kwargs(kw)

        # will call _set_parent() if table-bound column
        # objects are present
        ColumnCollectionMixin.__init__(self, *columns)

    def _set_parent(self, table):
        ColumnCollectionMixin._set_parent(self, table)

        if self.table is not None and table is not self.table:
            raise exc.ArgumentError(
                "Index '%s' is against table '%s', and "
                "cannot be associated with table '%s'." % (
                    self.name,
                    self.table.description,
                    table.description
                )
            )
        self.table = table
        table.indexes.add(self)

        self.expressions = [
            expr if isinstance(expr, ClauseElement)
            else colexpr
            for expr, colexpr in util.zip_longest(self.expressions,
                                                  self.columns)
        ]

    @property
    def bind(self):
        """Return the connectable associated with this Index."""

        return self.table.bind

    def create(self, bind=None):
        """Issue a ``CREATE`` statement for this
        :class:`.Index`, using the given :class:`.Connectable`
        for connectivity.

        .. seealso::

            :meth:`.MetaData.create_all`.

        """
        if bind is None:
            bind = _bind_or_error(self)
        bind._run_visitor(ddl.SchemaGenerator, self)
        return self

    def drop(self, bind=None):
        """Issue a ``DROP`` statement for this
        :class:`.Index`, using the given :class:`.Connectable`
        for connectivity.

        .. seealso::

            :meth:`.MetaData.drop_all`.

        """
        if bind is None:
            bind = _bind_or_error(self)
        bind._run_visitor(ddl.SchemaDropper, self)

    def __repr__(self):
        return 'Index(%s)' % (
            ", ".join(
                [repr(self.name)] +
                [repr(e) for e in self.expressions] +
                (self.unique and ["unique=True"] or [])
            ))


DEFAULT_NAMING_CONVENTION = util.immutabledict({
    "ix": 'ix_%(column_0_label)s'
})


class MetaData(SchemaItem):
    """A collection of :class:`.Table` objects and their associated schema
    constructs.

    Holds a collection of :class:`.Table` objects as well as
    an optional binding to an :class:`.Engine` or
    :class:`.Connection`.  If bound, the :class:`.Table` objects
    in the collection and their columns may participate in implicit SQL
    execution.

    The :class:`.Table` objects themselves are stored in the
    :attr:`.MetaData.tables` dictionary.

    :class:`.MetaData` is a thread-safe object for read operations.
    Construction of new tables within a single :class:`.MetaData` object,
    either explicitly or via reflection, may not be completely thread-safe.

    .. seealso::

        :ref:`metadata_describing` - Introduction to database metadata

    """

    __visit_name__ = 'metadata'

    def __init__(self, bind=None, reflect=False, schema=None,
                 quote_schema=None,
                 naming_convention=DEFAULT_NAMING_CONVENTION,
                 info=None
                 ):
        """Create a new MetaData object.

        :param bind:
          An Engine or Connection to bind to.  May also be a string or URL
          instance, these are passed to create_engine() and this MetaData will
          be bound to the resulting engine.

        :param reflect:
          Optional, automatically load all tables from the bound database.
          Defaults to False. ``bind`` is required when this option is set.

          .. deprecated:: 0.8
                Please use the :meth:`.MetaData.reflect` method.

        :param schema:
           The default schema to use for the :class:`.Table`,
           :class:`.Sequence`, and other objects associated with this
           :class:`.MetaData`. Defaults to ``None``.

        :param quote_schema:
            Sets the ``quote_schema`` flag for those :class:`.Table`,
            :class:`.Sequence`, and other objects which make usage of the
            local ``schema`` name.

        :param info: Optional data dictionary which will be populated into the
            :attr:`.SchemaItem.info` attribute of this object.

            .. versionadded:: 1.0.0

        :param naming_convention: a dictionary referring to values which
          will establish default naming conventions for :class:`.Constraint`
          and :class:`.Index` objects, for those objects which are not given
          a name explicitly.

          The keys of this dictionary may be:

          * a constraint or Index class, e.g. the :class:`.UniqueConstraint`,
            :class:`.ForeignKeyConstraint` class, the :class:`.Index` class

          * a string mnemonic for one of the known constraint classes;
            ``"fk"``, ``"pk"``, ``"ix"``, ``"ck"``, ``"uq"`` for foreign key,
            primary key, index, check, and unique constraint, respectively.

          * the string name of a user-defined "token" that can be used
            to define new naming tokens.

          The values associated with each "constraint class" or "constraint
          mnemonic" key are string naming templates, such as
          ``"uq_%(table_name)s_%(column_0_name)s"``,
          which describe how the name should be composed.  The values
          associated with user-defined "token" keys should be callables of the
          form ``fn(constraint, table)``, which accepts the constraint/index
          object and :class:`.Table` as arguments, returning a string
          result.

          The built-in names are as follows, some of which may only be
          available for certain types of constraint:

            * ``%(table_name)s`` - the name of the :class:`.Table` object
              associated with the constraint.

            * ``%(referred_table_name)s`` - the name of the :class:`.Table`
              object associated with the referencing target of a
              :class:`.ForeignKeyConstraint`.

            * ``%(column_0_name)s`` - the name of the :class:`.Column` at
              index position "0" within the constraint.

            * ``%(column_0_label)s`` - the label of the :class:`.Column` at
              index position "0", e.g. :attr:`.Column.label`

            * ``%(column_0_key)s`` - the key of the :class:`.Column` at
              index position "0", e.g. :attr:`.Column.key`

            * ``%(referred_column_0_name)s`` - the name of a :class:`.Column`
              at index position "0" referenced by a
              :class:`.ForeignKeyConstraint`.

            * ``%(constraint_name)s`` - a special key that refers to the
              existing name given to the constraint.  When this key is
              present, the :class:`.Constraint` object's existing name will be
              replaced with one that is composed from template string that
              uses this token. When this token is present, it is required that
              the :class:`.Constraint` is given an expicit name ahead of time.

            * user-defined: any additional token may be implemented by passing
              it along with a ``fn(constraint, table)`` callable to the
              naming_convention dictionary.

          .. versionadded:: 0.9.2

          .. seealso::

                :ref:`constraint_naming_conventions` - for detailed usage
                examples.

        """
        self.tables = util.immutabledict()
        self.schema = quoted_name(schema, quote_schema)
        self.naming_convention = naming_convention
        if info:
            self.info = info
        self._schemas = set()
        self._sequences = {}
        self._fk_memos = collections.defaultdict(list)

        self.bind = bind
        if reflect:
            util.warn_deprecated("reflect=True is deprecate; please "
                                 "use the reflect() method.")
            if not bind:
                raise exc.ArgumentError(
                    "A bind must be supplied in conjunction "
                    "with reflect=True")
            self.reflect()

    tables = None
    """A dictionary of :class:`.Table` objects keyed to their name or "table key".

    The exact key is that determined by the :attr:`.Table.key` attribute;
    for a table with no :attr:`.Table.schema` attribute, this is the same
    as :attr:`.Table.name`.  For a table with a schema, it is typically of the
    form ``schemaname.tablename``.

    .. seealso::

        :attr:`.MetaData.sorted_tables`

    """

    def __repr__(self):
        return 'MetaData(bind=%r)' % self.bind

    def __contains__(self, table_or_key):
        if not isinstance(table_or_key, util.string_types):
            table_or_key = table_or_key.key
        return table_or_key in self.tables

    def _add_table(self, name, schema, table):
        key = _get_table_key(name, schema)
        dict.__setitem__(self.tables, key, table)
        if schema:
            self._schemas.add(schema)

    def _remove_table(self, name, schema):
        key = _get_table_key(name, schema)
        removed = dict.pop(self.tables, key, None)
        if removed is not None:
            for fk in removed.foreign_keys:
                fk._remove_from_metadata(self)
        if self._schemas:
            self._schemas = set([t.schema
                                 for t in self.tables.values()
                                 if t.schema is not None])

    def __getstate__(self):
        return {'tables': self.tables,
                'schema': self.schema,
                'schemas': self._schemas,
                'sequences': self._sequences,
                'fk_memos': self._fk_memos,
                'naming_convention': self.naming_convention
                }

    def __setstate__(self, state):
        self.tables = state['tables']
        self.schema = state['schema']
        self.naming_convention = state['naming_convention']
        self._bind = None
        self._sequences = state['sequences']
        self._schemas = state['schemas']
        self._fk_memos = state['fk_memos']

    def is_bound(self):
        """True if this MetaData is bound to an Engine or Connection."""

        return self._bind is not None

    def bind(self):
        """An :class:`.Engine` or :class:`.Connection` to which this
        :class:`.MetaData` is bound.

        Typically, a :class:`.Engine` is assigned to this attribute
        so that "implicit execution" may be used, or alternatively
        as a means of providing engine binding information to an
        ORM :class:`.Session` object::

            engine = create_engine("someurl://")
            metadata.bind = engine

        .. seealso::

           :ref:`dbengine_implicit` - background on "bound metadata"

        """
        return self._bind

    @util.dependencies("sqlalchemy.engine.url")
    def _bind_to(self, url, bind):
        """Bind this MetaData to an Engine, Connection, string or URL."""

        if isinstance(bind, util.string_types + (url.URL, )):
            self._bind = sqlalchemy.create_engine(bind)
        else:
            self._bind = bind
    bind = property(bind, _bind_to)

    def clear(self):
        """Clear all Table objects from this MetaData."""

        dict.clear(self.tables)
        self._schemas.clear()
        self._fk_memos.clear()

    def remove(self, table):
        """Remove the given Table object from this MetaData."""

        self._remove_table(table.name, table.schema)

    @property
    def sorted_tables(self):
        """Returns a list of :class:`.Table` objects sorted in order of
        foreign key dependency.

        The sorting will place :class:`.Table` objects that have dependencies
        first, before the dependencies themselves, representing the
        order in which they can be created.   To get the order in which
        the tables would be dropped, use the ``reversed()`` Python built-in.

        .. warning::

            The :attr:`.sorted_tables` accessor cannot by itself accommodate
            automatic resolution of dependency cycles between tables, which
            are usually caused by mutually dependent foreign key constraints.
            To resolve these cycles, either the
            :paramref:`.ForeignKeyConstraint.use_alter` parameter may be appled
            to those constraints, or use the
            :func:`.schema.sort_tables_and_constraints` function which will break
            out foreign key constraints involved in cycles separately.

        .. seealso::

            :func:`.schema.sort_tables`

            :func:`.schema.sort_tables_and_constraints`

            :attr:`.MetaData.tables`

            :meth:`.Inspector.get_table_names`

            :meth:`.Inspector.get_sorted_table_and_fkc_names`


        """
        return ddl.sort_tables(sorted(self.tables.values(), key=lambda t: t.key))

    def reflect(self, bind=None, schema=None, views=False, only=None,
                extend_existing=False,
                autoload_replace=True,
                **dialect_kwargs):
        """Load all available table definitions from the database.

        Automatically creates ``Table`` entries in this ``MetaData`` for any
        table available in the database but not yet present in the
        ``MetaData``.  May be called multiple times to pick up tables recently
        added to the database, however no special action is taken if a table
        in this ``MetaData`` no longer exists in the database.

        :param bind:
          A :class:`.Connectable` used to access the database; if None, uses
          the existing bind on this ``MetaData``, if any.

        :param schema:
          Optional, query and reflect tables from an alterate schema.
          If None, the schema associated with this :class:`.MetaData`
          is used, if any.

        :param views:
          If True, also reflect views.

        :param only:
          Optional.  Load only a sub-set of available named tables.  May be
          specified as a sequence of names or a callable.

          If a sequence of names is provided, only those tables will be
          reflected.  An error is raised if a table is requested but not
          available.  Named tables already present in this ``MetaData`` are
          ignored.

          If a callable is provided, it will be used as a boolean predicate to
          filter the list of potential table names.  The callable is called
          with a table name and this ``MetaData`` instance as positional
          arguments and should return a true value for any table to reflect.

        :param extend_existing: Passed along to each :class:`.Table` as
          :paramref:`.Table.extend_existing`.

          .. versionadded:: 0.9.1

        :param autoload_replace: Passed along to each :class:`.Table` as
          :paramref:`.Table.autoload_replace`.

          .. versionadded:: 0.9.1

        :param \**dialect_kwargs: Additional keyword arguments not mentioned
         above are dialect specific, and passed in the form
         ``<dialectname>_<argname>``.  See the documentation regarding an
         individual dialect at :ref:`dialect_toplevel` for detail on
         documented arguments.

          .. versionadded:: 0.9.2 - Added
             :paramref:`.MetaData.reflect.**dialect_kwargs` to support
             dialect-level reflection options for all :class:`.Table`
             objects reflected.

        """
        if bind is None:
            bind = _bind_or_error(self)

        with bind.connect() as conn:

            reflect_opts = {
                'autoload': True,
                'autoload_with': conn,
                'extend_existing': extend_existing,
                'autoload_replace': autoload_replace
            }

            reflect_opts.update(dialect_kwargs)

            if schema is None:
                schema = self.schema

            if schema is not None:
                reflect_opts['schema'] = schema

            available = util.OrderedSet(
                bind.engine.table_names(schema, connection=conn))
            if views:
                available.update(
                    bind.dialect.get_view_names(conn, schema)
                )

            if schema is not None:
                available_w_schema = util.OrderedSet(["%s.%s" % (schema, name)
                                                      for name in available])
            else:
                available_w_schema = available

            current = set(self.tables)

            if only is None:
                load = [name for name, schname in
                        zip(available, available_w_schema)
                        if extend_existing or schname not in current]
            elif util.callable(only):
                load = [name for name, schname in
                        zip(available, available_w_schema)
                        if (extend_existing or schname not in current)
                        and only(name, self)]
            else:
                missing = [name for name in only if name not in available]
                if missing:
                    s = schema and (" schema '%s'" % schema) or ''
                    raise exc.InvalidRequestError(
                        'Could not reflect: requested table(s) not available '
                        'in %s%s: (%s)' %
                        (bind.engine.url, s, ', '.join(missing)))
                load = [name for name in only if extend_existing or
                        name not in current]

            for name in load:
                Table(name, self, **reflect_opts)

    def append_ddl_listener(self, event_name, listener):
        """Append a DDL event listener to this ``MetaData``.

        .. deprecated:: 0.7
            See :class:`.DDLEvents`.

        """
        def adapt_listener(target, connection, **kw):
            tables = kw['tables']
            listener(event, target, connection, tables=tables)

        event.listen(self, "" + event_name.replace('-', '_'), adapt_listener)

    def create_all(self, bind=None, tables=None, checkfirst=True):
        """Create all tables stored in this metadata.

        Conditional by default, will not attempt to recreate tables already
        present in the target database.

        :param bind:
          A :class:`.Connectable` used to access the
          database; if None, uses the existing bind on this ``MetaData``, if
          any.

        :param tables:
          Optional list of ``Table`` objects, which is a subset of the total
          tables in the ``MetaData`` (others are ignored).

        :param checkfirst:
          Defaults to True, don't issue CREATEs for tables already present
          in the target database.

        """
        if bind is None:
            bind = _bind_or_error(self)
        bind._run_visitor(ddl.SchemaGenerator,
                          self,
                          checkfirst=checkfirst,
                          tables=tables)

    def drop_all(self, bind=None, tables=None, checkfirst=True):
        """Drop all tables stored in this metadata.

        Conditional by default, will not attempt to drop tables not present in
        the target database.

        :param bind:
          A :class:`.Connectable` used to access the
          database; if None, uses the existing bind on this ``MetaData``, if
          any.

        :param tables:
          Optional list of ``Table`` objects, which is a subset of the
          total tables in the ``MetaData`` (others are ignored).

        :param checkfirst:
          Defaults to True, only issue DROPs for tables confirmed to be
          present in the target database.

        """
        if bind is None:
            bind = _bind_or_error(self)
        bind._run_visitor(ddl.SchemaDropper,
                          self,
                          checkfirst=checkfirst,
                          tables=tables)


class ThreadLocalMetaData(MetaData):
    """A MetaData variant that presents a different ``bind`` in every thread.

    Makes the ``bind`` property of the MetaData a thread-local value, allowing
    this collection of tables to be bound to different ``Engine``
    implementations or connections in each thread.

    The ThreadLocalMetaData starts off bound to None in each thread.  Binds
    must be made explicitly by assigning to the ``bind`` property or using
    ``connect()``.  You can also re-bind dynamically multiple times per
    thread, just like a regular ``MetaData``.

    """

    __visit_name__ = 'metadata'

    def __init__(self):
        """Construct a ThreadLocalMetaData."""

        self.context = util.threading.local()
        self.__engines = {}
        super(ThreadLocalMetaData, self).__init__()

    def bind(self):
        """The bound Engine or Connection for this thread.

        This property may be assigned an Engine or Connection, or assigned a
        string or URL to automatically create a basic Engine for this bind
        with ``create_engine()``."""

        return getattr(self.context, '_engine', None)

    @util.dependencies("sqlalchemy.engine.url")
    def _bind_to(self, url, bind):
        """Bind to a Connectable in the caller's thread."""

        if isinstance(bind, util.string_types + (url.URL, )):
            try:
                self.context._engine = self.__engines[bind]
            except KeyError:
                e = sqlalchemy.create_engine(bind)
                self.__engines[bind] = e
                self.context._engine = e
        else:
            # TODO: this is squirrely.  we shouldn't have to hold onto engines
            # in a case like this
            if bind not in self.__engines:
                self.__engines[bind] = bind
            self.context._engine = bind

    bind = property(bind, _bind_to)

    def is_bound(self):
        """True if there is a bind for this thread."""
        return (hasattr(self.context, '_engine') and
                self.context._engine is not None)

    def dispose(self):
        """Dispose all bound engines, in all thread contexts."""

        for e in self.__engines.values():
            if hasattr(e, 'dispose'):
                e.dispose()
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"""The base exception class is :py:class:`DokomoError`."""


[docs]class DokomoError(Exception):

    """The base class for all exceptions used in Dokomo Forms."""



[docs]class SurveyAccessForbidden(DokomoError):

    """The logged-in user does not have access to the survey."""



[docs]class NotJSONifiableError(DokomoError):

    """The jsonify function encountered a strange object."""



[docs]class NoSuchNodeTypeError(DokomoError):

    """Invalid type_constraint for construct_node.

    Raised when dokomoforms.models.node.construct_node is called with
    an invalid type_constraint.

    The valid type_constraints are the keys of
    dokomoforms.models.node.NODE_TYPES.
    """



[docs]class NoSuchSubmissionTypeError(DokomoError):

    """Invalid submission_type for construct_submission.

    Raised when dokomoforms.models.submission.construct_submission
    is called with an invalid submission_type.

    The valid types are 'unathenticated' and 'enumerator_only_submission'
    """



[docs]class NotAnAnswerTypeError(DokomoError):

    """Invalid type_constraint for construct_answer.

    Raised when dokomoforms.models.node.construct_answer is called with
    an invalid type_constraint.

    The valid type_constraints are the keys of
    dokomoforms.models.answer.ANSWER_TYPES.
    """



[docs]class UserRequiresEmailError(DokomoError):

    """A user must have at least one e-mail address."""



[docs]class PhotoIdDoesNotExistError(DokomoError):

    """The submitted photo ID does not exist in the database."""



[docs]class RequiredQuestionSkipped(DokomoError):

    """A submission has no answer for a required question."""



[docs]class NotAResponseTypeError(DokomoError):

    """Invalid response_type Answer.response.setter.

    Raised when trying to set the response field on an Answer with an invalid
    response_type.

    The valid response_types are 'answer', 'other', and 'dont_know'.
    """



[docs]class NoSuchBucketTypeError(DokomoError):

    """Invalid type_constraint for construct_bucket.

    Raised when dokomoforms.models.survey.construct_bucket is called with
    an invalid type_constraint.

    The valid type_constraints are the keys of
    dokomoforms.models.survey.BUCKET_TYPES.
    """



[docs]class InvalidTypeForOperation(DokomoError):

    """Invalid type for the selected aggregation function.

    For instance, you can't find the maximum of a text answer.
    """
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  Source code for dokomoforms.models.node

"""A Node is either a note or a question and is independent of a Survey."""

from collections import OrderedDict

import sqlalchemy as sa
from sqlalchemy.dialects import postgresql as pg
from sqlalchemy.orm import relationship
from sqlalchemy.ext.orderinglist import ordering_list
from sqlalchemy.ext.declarative import declared_attr

from dokomoforms.models import util, Base
from dokomoforms.exc import NoSuchNodeTypeError


node_type_enum = sa.Enum(
    'text', 'photo', 'integer', 'decimal', 'date', 'time', 'timestamp',
    'location', 'facility', 'multiple_choice', 'note',
    name='type_constraint_name',
    inherit_schema=True,
    metadata=Base.metadata,
)


[docs]class Node(Base):

    """A node is a Note or Question independent of any Survey.

    A node is its own entity. A node can be a dokomoforms.models.survey.Note or
    a dokomoforms.models.survey.Question.

    You can use this class for querying, e.g.
        session.query(Node).filter_by(title='Some Title')

    To create the specific kind of Node you want, use
    dokomoforms.models.survey.node.construct_node.
    """

    __tablename__ = 'node'

    id = util.pk()
    languages = util.languages_column('languages')
    title = util.json_column('title')
    hint = util.json_column('hint', default='{"English": ""}')
    type_constraint = sa.Column(node_type_enum, nullable=False)
    logic = util.json_column('logic', default='{}')
    last_update_time = util.last_update_time()

    __mapper_args__ = {'polymorphic_on': type_constraint}
    __table_args__ = (
        sa.CheckConstraint(
            "(type_constraint::TEXT != 'facility') OR ("
            " ((logic->>'nlat')) IS NOT NULL AND "
            " ((logic->>'slat')) IS NOT NULL AND "
            " ((logic->>'wlng')) IS NOT NULL AND "
            " ((logic->>'elng')) IS NOT NULL"
            ")",
            name='facility_questions_must_have_bounds'
        ),
        sa.UniqueConstraint('id', 'type_constraint'),
        sa.UniqueConstraint('id', 'languages', 'type_constraint'),
        util.languages_constraint('title', 'languages'),
        util.languages_constraint('hint', 'languages'),
    )



[docs]class Note(Node):

    """Notes provide information interspersed with survey questions."""

    __tablename__ = 'note'

    id = util.pk()
    the_type_constraint = sa.Column(node_type_enum, nullable=False)

    __mapper_args__ = {'polymorphic_identity': 'note'}
    __table_args__ = (
        sa.ForeignKeyConstraint(
            ['id', 'the_type_constraint'], ['node.id', 'node.type_constraint']
        ),
    )

    def _asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('deleted', self.deleted),
            ('languages', self.languages),
            ('title', self.title),
            ('hint', self.hint),
            ('type_constraint', self.type_constraint),
            ('logic', self.logic),
            ('last_update_time', self.last_update_time),
        ))



[docs]class Question(Node):

    """A Question has a response type associated with it.

    A Question has a type constraint associated with it (integer, date,
    text...). Only a dokomoforms.models.survey.MultipleChoiceQuestion has a
    list of dokomoforms.models.survey.Choice instances.
    """

    __tablename__ = 'question'

    id = util.pk()
    the_languages = sa.Column(pg.ARRAY(pg.TEXT, as_tuple=True), nullable=False)
    the_type_constraint = sa.Column(node_type_enum, nullable=False)
    allow_multiple = sa.Column(
        sa.Boolean, nullable=False, server_default='false'
    )
    allow_other = sa.Column(
        sa.Boolean, nullable=False, server_default='false'
    )

    __table_args__ = (
        sa.UniqueConstraint('id', 'the_languages'),
        sa.UniqueConstraint(
            'id', 'the_languages', 'allow_multiple', 'allow_other'
        ),
        sa.CheckConstraint(
            "(the_type_constraint = 'multiple_choice') OR (NOT allow_other)",
            name='only_multiple_choice_can_allow_other'
        ),
        sa.ForeignKeyConstraint(
            ['id', 'the_languages', 'the_type_constraint'],
            ['node.id', 'node.languages', 'node.type_constraint']
        ),
    )

    def _default_asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('deleted', self.deleted),
            ('languages', self.languages),
            ('title', self.title),
            ('hint', self.hint),
            ('allow_multiple', self.allow_multiple),
            ('allow_other', self.allow_multiple),
            ('type_constraint', self.type_constraint),
            ('logic', self.logic),
            ('last_update_time', self.last_update_time),
        ))



class _QuestionMixin:
    @declared_attr
    def id(cls):
        return util.pk('node.id', 'question.id')

    def _asdict(self) -> OrderedDict:
        return super()._default_asdict()


[docs]class TextQuestion(_QuestionMixin, Question):

    """A text question."""

    __tablename__ = 'question_text'
    __mapper_args__ = {'polymorphic_identity': 'text'}



[docs]class PhotoQuestion(_QuestionMixin, Question):

    """A photo question."""

    __tablename__ = 'question_photo'
    __mapper_args__ = {'polymorphic_identity': 'photo'}



[docs]class IntegerQuestion(_QuestionMixin, Question):

    """A integer question."""

    __tablename__ = 'question_integer'
    __mapper_args__ = {'polymorphic_identity': 'integer'}



[docs]class DecimalQuestion(_QuestionMixin, Question):

    """A decimal question."""

    __tablename__ = 'question_decimal'
    __mapper_args__ = {'polymorphic_identity': 'decimal'}



[docs]class DateQuestion(_QuestionMixin, Question):

    """A date question."""

    __tablename__ = 'question_date'
    __mapper_args__ = {'polymorphic_identity': 'date'}



[docs]class TimeQuestion(_QuestionMixin, Question):

    """A time (with time zone) question."""

    __tablename__ = 'question_time'
    __mapper_args__ = {'polymorphic_identity': 'time'}



[docs]class TimestampQuestion(_QuestionMixin, Question):

    """A timestamp (with time zone) question."""

    __tablename__ = 'question_timestamp'
    __mapper_args__ = {'polymorphic_identity': 'timestamp'}



[docs]class LocationQuestion(_QuestionMixin, Question):

    """A location question."""

    __tablename__ = 'question_location'
    __mapper_args__ = {'polymorphic_identity': 'location'}



[docs]class FacilityQuestion(_QuestionMixin, Question):

    """A facility question."""

    __tablename__ = 'question_facility'
    __mapper_args__ = {'polymorphic_identity': 'facility'}



[docs]class MultipleChoiceQuestion(_QuestionMixin, Question):

    """A multiple_choice question."""

    __tablename__ = 'question_multiple_choice'

    id = util.pk('node.id')
    node_languages = util.languages_column('node_languages')

    choices = relationship(
        'Choice',
        order_by='Choice.choice_number',
        collection_class=ordering_list('choice_number'),
        backref='question',
        cascade='all, delete-orphan',
        passive_deletes=True,
    )

    __mapper_args__ = {'polymorphic_identity': 'multiple_choice'}
    __table_args__ = (
        sa.UniqueConstraint('id', 'node_languages'),
        sa.ForeignKeyConstraint(
            ['id', 'node_languages'],
            ['question.id', 'question.the_languages'],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
    )

    def _asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('deleted', self.deleted),
            ('title', OrderedDict(sorted(self.title.items()))),
            ('hint', self.hint),
            (
                'choices',
                [OrderedDict((
                    ('choice_id', choice.id),
                    (
                        'choice_text',
                        OrderedDict(sorted(choice.choice_text.items()))
                    ),
                )) for choice in self.choices]
            ),
            ('allow_multiple', self.allow_multiple),
            ('allow_other', self.allow_other),
            ('type_constraint', self.type_constraint),
            ('logic', self.logic),
            ('last_update_time', self.last_update_time),
        ))



[docs]class Choice(Base):

    """A choice for a MultipleChoiceQuestion.

    Models a choice for a dokomoforms.models.survey.MultipleChoiceQuestion.
    """

    __tablename__ = 'choice'

    id = util.pk()
    choice_text = util.json_column('choice_text')
    choice_number = sa.Column(sa.Integer, nullable=False)
    question_id = sa.Column(pg.UUID, nullable=False)
    question_languages = util.languages_column('question_languages')
    last_update_time = util.last_update_time()

    __table_args__ = (
        sa.UniqueConstraint(
            'question_id', 'choice_number', name='unique_choice_number'
        ),
        sa.UniqueConstraint(
            'question_id', 'choice_text', name='unique_choice_text'
        ),
        sa.UniqueConstraint('id', 'question_id'),
        util.languages_constraint('choice_text', 'question_languages'),
        sa.ForeignKeyConstraint(
            ['question_id', 'question_languages'],
            ['question_multiple_choice.id',
                'question_multiple_choice.node_languages'],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
    )

    def _asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('deleted', self.deleted),
            ('choice_text', OrderedDict(sorted(self.choice_text.items()))),
            ('choice_number', self.choice_number),
            (
                'question',
                OrderedDict((
                    ('question_id', self.question_id),
                    (
                        'question_title',
                        OrderedDict(sorted(self.question.title.items()))
                    ),
                ))
            ),
            ('last_update_time', self.last_update_time),
        ))



NODE_TYPES = {
    'text': TextQuestion,
    'photo': PhotoQuestion,
    'integer': IntegerQuestion,
    'decimal': DecimalQuestion,
    'date': DateQuestion,
    'time': TimeQuestion,
    'timestamp': TimestampQuestion,
    'location': LocationQuestion,
    'facility': FacilityQuestion,
    'multiple_choice': MultipleChoiceQuestion,
    'note': Note,
}


[docs]def construct_node(*, type_constraint: str, **kwargs) -> Node:
    """Return a subclass of dokomoforms.models.node.Node.

    The subclass is determined by the type_constraint parameter. This utility
    function makes it easy to create an instance of a Node or Question
    subclass based on external input.

    See http://stackoverflow.com/q/30518484/1475412

    :param type_constraint: the type constraint of the node. Must be one of the
                            keys of
                            dokomoforms.models.survey.NODE_TYPES
    :param kwargs: the keyword arguments to pass to the constructor
    :returns: an instance of one of the Node subtypes
    :raises: dokomoforms.exc.NoSuchNodeTypeError
    """
    try:
        create_node = NODE_TYPES[type_constraint]
    except KeyError:
        raise NoSuchNodeTypeError(type_constraint)

    return create_node(**kwargs)
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"""
Useful reusable functions for models.

Models should inherit from dokomforms.models.util.Base, and should almost
certainly make use of the dokomoforms.models.util.pk and
dokomoforms.models.util.last_update_time

The SQLAlchemy documentation suggests setting those columns in the base
class or using class mixins, but it makes it less explicit which columns exist
when looking at the models' definitions.
"""
import abc
import datetime
import json
from collections import OrderedDict
from decimal import Decimal

import sqlalchemy as sa
import sqlalchemy.engine
from sqlalchemy.ext.declarative import declarative_base, DeclarativeMeta
from sqlalchemy.dialects import postgresql as pg
from sqlalchemy.orm.exc import NoResultFound
from sqlalchemy.sql import func
from sqlalchemy.sql.functions import current_timestamp

from psycopg2.extras import Range

from dokomoforms.options import options
from dokomoforms.exc import NotJSONifiableError


metadata = sa.MetaData(schema=options.schema)


class _Meta(DeclarativeMeta, abc.ABCMeta):

    """Metaclass for dokomoforms.models.Base.

    This is the sqlalchemy.ext.declarative.DeclarativeMeta metaclass with the
    abstract base class metaclass mixed in. It allows
    dokomoforms.models.util.Base to be an abstract class.

    Thanks to http://stackoverflow.com/a/30402243/1475412
    """


[docs]class Base(declarative_base(metadata=metadata, metaclass=_Meta)):

    """The base class for all Dokomo Forms models."""

    __abstract__ = True

    deleted = sa.Column(sa.Boolean, nullable=False, server_default='false')

    @abc.abstractmethod  # pragma: no cover
    def _asdict(self) -> dict:
        """Return a dictionary representation of the model.

        Model classes must implement this method to return a dictionary
        representation. If a value is itself a model or a list of models, take
        care to replace it with some other representation to avoid infinite
        recursion. For instance:

            class User(Base):
                __tablename__ = 'auth_user'
                id = util.pk()
                name = sqlalchemy.Column(TEXT)
                emails = relationship(
                    'Email',
                    backref='user',
                    cascade='all, delete-orphan',
                    passive_deletes=True,
                )

            class Email(Base):
                __tablename__ = 'email'
                id = util.pk()
                address = sqlalchemy.Column(TEXT)

        In this scenario, User.emails is a list of Email models and Email.user
        is a User model. So User._asdict should return something like
            'emails': [email.address for email in self.emails],

        In addition, consider returning an instance of collections.OrderedDict
        instead of a regular dict so that the restless serializer and __str__
        method always return the keys in the same order.
        """

    def __str__(self) -> str:
        """Return the string representation of this model."""
        return (
            json.dumps(self, cls=ModelJSONEncoder, indent=4)
            .replace('</', '<\\/')
        )



sa.event.listen(
    Base.metadata,
    'before_create',
    # Creating extensions in pg_catalog makes them available to the entire
    # database without any prefix.
    sa.DDL(
        'ALTER DATABASE {db} SET TIMEZONE TO "UTC";'
        'CREATE SCHEMA IF NOT EXISTS public;'
        'CREATE SCHEMA IF NOT EXISTS {schema};'
        'CREATE EXTENSION IF NOT EXISTS "uuid-ossp"'  # UUID columns
        ' WITH SCHEMA pg_catalog;'
        # 'CREATE EXTENSION IF NOT EXISTS "lo"'  # Large Object (BLOB)
        # ' WITH SCHEMA pg_catalog;'
        'CREATE EXTENSION IF NOT EXISTS "postgis";'  # Geometry columns
        'CREATE EXTENSION IF NOT EXISTS "btree_gist"'  # Exclusion constraints
        ' WITH SCHEMA pg_catalog;'
        .format(db=options.db_database, schema=options.schema)
    ),
)


UUID_REGEX = (
    '[a-f0-9]{8}-?[a-f0-9]{4}-?4[a-f0-9]{3}-?[89ab][a-f0-9]{3}-?[a-f0-9]{12}'
)


[docs]def jsonify(obj, *, raise_exception=False) -> object:
    """Convert the given object to something JSON can handle."""
    if isinstance(obj, Base):
        return obj._asdict()
    if isinstance(obj, bytes):
        return obj.decode()
    if isinstance(obj, (datetime.date, datetime.time)):
        return obj.isoformat()
    if isinstance(obj, Decimal):  # might want to return a string instead
        return float(obj)
    if isinstance(obj, Range):
        left, right = obj._bounds
        return '{}{},{}{}'.format(left, obj.lower, obj.upper, right)

    if raise_exception:
        raise NotJSONifiableError(obj)
    return obj



# Might want to use restless.utils.MoreTypesJSONEncoder as base class
[docs]class ModelJSONEncoder(json.JSONEncoder):

    """This JSONEncoder handles the models in dokomoforms.models.

    To use it manually, call:

        json.dumps(
            model, cls=dokomoforms.models.util.ModelJSONEncoder, **kwargs
        )
    """

[docs]    def default(self, obj):
        """Handle special types for json.dumps.

        If obj is a model from dokomoforms.models, return a dictionary
        representation.

        If obj is a datetime.date or datetime.time, return an
        ISO 8601 representation string.

        If obj is a psycpg2 Range, return its string representation.

        Otherwise, throw a TypeError.

        See
        https://docs.python.org/3/library/json.html#json.JSONEncoder.default
        """
        try:
            return jsonify(obj, raise_exception=True)
        except NotJSONifiableError:
            return super().default(obj)




[docs]def create_engine(pool_size: int=None,
                  max_overflow: int=None,
                  echo: bool=None) -> sqlalchemy.engine.Engine:
    """Get a connection to the database.

    Return a sqlalchemy.engine.Engine configured with the options set in
    dokomoforms.options.options

    :return: a SQLAlchemy engine
    """
    connection_string = 'postgresql+psycopg2://{}:{}@{}:{}/{}'.format(
        options.db_user,
        options.db_password,
        options.db_host,
        options.db_port,
        options.db_database,
    )
    pool_size = pool_size or options.pool_size
    max_overflow = max_overflow or options.max_overflow
    engine_params = dict()
    if echo is not None:
        engine_params['echo'] = echo
    if pool_size is not None:
        engine_params['pool_size'] = pool_size
    if max_overflow is not None:
        engine_params['max_overflow'] = max_overflow
    return sa.create_engine(connection_string, **engine_params)



[docs]def pk(*foreign_key_column_names: str) -> sa.Column:
    """A UUID primary key.

    Return a standard primary key of type UUID for use in models. If the
    any foreign_key_column_names are supplied, the primary key will
    reference the given columns.

    :param foreign_key_column_names: column names of the referenced foreign
                                    keys (should be 'table_name.column_name')
    :return: a SQLAlchemy Column for a UUID primary key.
    """
    args = [pg.UUID]
    args.extend(map(fk, foreign_key_column_names))
    kwargs = {
        'primary_key': True,
        'server_default': func.uuid_generate_v4(),
    }
    return sa.Column(*args, **kwargs)



[docs]def fk(column_name: str) -> sa.Column:
    """A foreign key with ONUPDATE CASCADE and ONDELETE CASCADE.

    Return a foreign key of type UUID for use in models.

    The relationship CASCADEs on UPDATE and DELETE.

    :param column_name: the name of the referenced column
    :return: a SQLAlchemy Column for a UUID primary key.
    """
    return sa.ForeignKey(column_name, onupdate='CASCADE', ondelete='CASCADE')



[docs]def json_column(column_name: str, *, default=None) -> sa.Column:
    """A JSONB column.

    Return a column of type JSONB for use in models. Use this for entries like

        <language>: <text>

    :param column_name: the name of the column
    :param default: the column default (default value None, meaning no column
                    default)
    :return: a SQLAlchemy Column for a non-null JSONB type.
    """
    return sa.Column(
        pg.json.JSONB,
        sa.CheckConstraint(
            "{} @> '{{}}'".format(column_name),
            name='{}_valid_json_check'.format(column_name),
        ),
        nullable=False,
        server_default=default,
    )



[docs]def languages_column(column_name) -> sa.Column:
    """A TEXT[] column of length > 0.

    Return an ARRAY(TEXT, as_tuple=True) column.

    :param column_name: the name of the column
    :returns: a SQLAlchemy Column for a non-null ARRAY(TEXT, as_tuple=True)
              type.
    """
    return sa.Column(
        pg.ARRAY(pg.TEXT, as_tuple=True),
        sa.CheckConstraint(
            'COALESCE(ARRAY_LENGTH({}, 1), 0) > 0'.format(column_name)
        ),
        nullable=False,
        default=['English'],
    )



[docs]def languages_constraint(column_name, languages_column_name) -> sa.Constraint:
    """CHECK CONSTRAINT for a translatable column.

    Checks that all of the languages in the languages column exist as keys in
    the translatable column.

    :param column_name: the name of the translatable column
    :param languages_column_name: the name of the TEXT[] column containing the
                                  languages.
    :return: a SQLAlchemy Constraint to ensure that all the required
             translations are available.
    """
    return sa.CheckConstraint(
        "{} ?& {}".format(column_name, languages_column_name),
        name='all_{}_languages_present_in_{}'.format(
            column_name, languages_column_name
        ),
    )



[docs]def last_update_time() -> sa.Column:
    """A timestamp column set to CURRENT_TIMESTAMP on update.

    Return a column containing the time that a record was last updated.

    :return: a SQLAlchemy Column for a datetime with time zone auto-updating
             column
    """
    return sa.Column(
        pg.TIMESTAMP(timezone=True),
        nullable=False,
        server_default=current_timestamp(),
        onupdate=current_timestamp(),
    )



[docs]def get_model(session, model_cls, model_id, exception=None):
    """Throw an error if session.query.get(model_id) returns None."""
    model = session.query(model_cls).get(model_id)
    if model is None:
        if exception is None:
            exception = NoResultFound((model_cls, model_id))
        raise exception
    return model



[docs]def column_search(query, *,
                  model_cls, column_name, search_term,
                  language=None, regex=False) -> 'query':
    """Modify a query to search a column's values (JSONB or TEXT).

    TODO: document this

    :param query: a
    :param model_cls: aa
    :param column: b
    :param search_term: c
    :param language: d
    :param regex: r
    :return: The modified query.
    """
    column = getattr(model_cls, column_name)
    if not regex:
        search_term = search_term.translate(str.maketrans(
            {'%': '\%', '_': '\_', '\\': r'\\'}
        ))
    # JSONB column
    if str(column.type) == 'JSONB':
        if language is None:
            # note that Node has no default_language
            language = model_cls.default_language
        # Search for a specific language
        if regex:
            return (
                query
                .filter(sa.text("{}->>:lang ~* :search_term".format(column)))
                .params(lang=language, search_term=search_term)
            )
        return (
            query
            .filter(column[language].astext.ilike('%{}%'.format(search_term)))
        )

    # TEXT column
    if regex:
        return (
            query
            .filter(sa.text('{} ~* :search_term'.format(column)))
            .params(search_term=search_term)
        )
    return (
        query
        .filter(column.ilike('%{}%'.format(search_term)))
    )



def _get_field(model, field_name):
    model_dict = model._asdict()
    try:
        return model_dict[field_name]
    except KeyError:
        return getattr(model, field_name)


[docs]def get_fields_subset(model: Base, fields: list) -> OrderedDict:
    """Return the given fields for the model's dictionary representation."""
    return OrderedDict(
        (name, _get_field(model, name)) for name in fields if name
    )
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"""User models."""

from collections import OrderedDict

from sqlalchemy.dialects import postgresql as pg
from sqlalchemy.orm import relationship
from sqlalchemy.sql.functions import current_timestamp
import sqlalchemy as sa

from dokomoforms.models import util, Base


[docs]class User(Base):

    """Models a user. A user has at least one e-mail address."""

    __tablename__ = 'auth_user'

    id = util.pk()
    name = sa.Column(pg.TEXT, nullable=False)
    emails = relationship(
        'Email',
        order_by='Email.address',
        backref='user',
        cascade='all, delete-orphan',
        passive_deletes=True,
    )
    role = sa.Column(
        sa.Enum(
            'enumerator', 'administrator',
            name='user_roles', inherit_schema=True
        ),
        nullable=False,
    )
    preferences = util.json_column(
        'preferences', default='{"default_language": "English"}'
    )
    last_update_time = util.last_update_time()

    __mapper_args__ = {
        'polymorphic_identity': 'enumerator',
        'polymorphic_on': role,
    }

    __table_args__ = (
        sa.CheckConstraint(
            "((preferences->>'default_language')) IS NOT NULL",
            name='must_specify_default_language'
        ),
    )

    def _asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('deleted', self.deleted),
            ('name', self.name),
            ('emails', [email.address for email in self.emails]),
            ('role', self.role),
            ('preferences', self.preferences),
            ('allowed_surveys', [s.id for s in self.allowed_surveys]),
            ('last_update_time', self.last_update_time),
        ))



[docs]class Administrator(User):

    """A User who can create Surveys and add Users.

    Regular users can answer surveys, but only Administrator instances can
    create surveys.
    """

    __tablename__ = 'administrator'

    id = util.pk('auth_user.id')
    surveys = relationship(
        'Survey',
        order_by='Survey.created_on',
        backref='creator',
        cascade='all, delete-orphan',
        passive_deletes=True,
    )
    token = sa.Column(pg.BYTEA)
    token_expiration = sa.Column(
        pg.TIMESTAMP(timezone=True),
        nullable=False,
        server_default=current_timestamp(),
    )

    __mapper_args__ = {'polymorphic_identity': 'administrator'}

    def _asdict(self) -> OrderedDict:
        result = super()._asdict()
        result['surveys'] = [s.id for s in self.surveys]
        result['admin_surveys'] = [s.id for s in self.admin_surveys]
        result['token_expiration'] = self.token_expiration
        return result



[docs]def construct_user(*, role: str, **kwargs):
    """Construct either an enumerator or an administrator."""
    if role == 'enumerator':
        user_constructor = User
    elif role == 'administrator':
        user_constructor = Administrator
    else:
        raise TypeError
    return user_constructor(**kwargs)



[docs]class Email(Base):

    """Models an e-mail address."""

    __tablename__ = 'email'

    id = util.pk()
    address = sa.Column(
        pg.TEXT, sa.CheckConstraint("address ~ '.*@.*'"),
        nullable=False, unique=True
    )
    user_id = sa.Column(pg.UUID, util.fk('auth_user.id'), nullable=False)
    last_update_time = util.last_update_time()

    def _asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('address', self.address),
            ('user', self.user.name),
            ('last_update_time', self.last_update_time),
        ))
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  Source code for dokomoforms.models.column_properties

"""Extra properties for models.

These could not be defined inline with the models do to import issues. See
http://docs.sqlalchemy.org/en/rel_1_0/orm/mapped_sql_expr.html
#using-column-property

"""
import sqlalchemy as sa
from sqlalchemy.orm import column_property, object_session
from sqlalchemy.sql.functions import Function

from dokomoforms.models import (
    Answer, Node, Choice, Survey, Submission, AnswerableSurveyNode
)
from dokomoforms.models.answer import ANSWER_TYPES
from dokomoforms.exc import InvalidTypeForOperation


# Answer
Answer.question_title = column_property(
    sa.select([Node.title])
    .where(Node.id == Answer.question_id)
    .label('question_title')
)


# Submission
Submission.survey_title = column_property(
    sa.select([Survey.title])
    .where(Survey.id == Submission.survey_id)
    .correlate_except(Survey)
    .label('survey_title')
)


Submission.survey_default_language = column_property(
    sa.select([Survey.default_language])
    .where(Survey.id == Submission.survey_id)
    .correlate_except(Survey)
    .label('survey_default_language')
)


# Survey
Survey.num_submissions = column_property(
    sa.select([sa.func.count(Submission.id)])
    .where(Submission.survey_id == Survey.id)
    .label('num_submissions')
)


Survey.earliest_submission_time = column_property(
    sa.select([sa.func.min(Submission.save_time)])
    .where(Submission.survey_id == Survey.id)
    .label('earliest_submission_time')
)


Survey.latest_submission_time = column_property(
    sa.select([sa.func.max(Submission.save_time)])
    .where(Submission.survey_id == Survey.id)
    .label('latest_submission_time')
)


# AnswerableSurveyNode
AnswerableSurveyNode.answer_count = column_property(
    sa.select([sa.func.count(Answer.id)])
    .where(Answer.survey_node_id == AnswerableSurveyNode.id)
    .label('answer_count')
)


def _answer_stat(survey_node: AnswerableSurveyNode,
                 allowable_types: set,
                 func: Function) -> object:
    type_constraint = survey_node.the_type_constraint
    if type_constraint not in allowable_types:
        raise InvalidTypeForOperation(
            (type_constraint, func._FunctionGenerator__names[0])
        )
    answer_cls = ANSWER_TYPES[survey_node.the_type_constraint]
    return (
        object_session(survey_node)
        .scalar(
            sa.select([func(answer_cls.main_answer)])
            .select_from(Answer.__table__.join(
                answer_cls.__table__, Answer.id == answer_cls.id
            ))
            .where(Answer.survey_node_id == survey_node.id)
        )
    )


[docs]def answer_min(survey_node: AnswerableSurveyNode):
    """Get the minimum answer."""
    return _answer_stat(
        survey_node,
        {'integer', 'decimal', 'date', 'time', 'timestamp'},
        sa.func.min,
    )



[docs]def answer_max(survey_node: AnswerableSurveyNode):
    """Get the maximum answer."""
    return _answer_stat(
        survey_node,
        {'integer', 'decimal', 'date', 'time', 'timestamp'},
        sa.func.max,
    )



[docs]def answer_sum(survey_node: AnswerableSurveyNode):
    """Get the sum of the answers."""
    return _answer_stat(
        survey_node,
        {'integer', 'decimal'},
        sa.func.sum,
    )



[docs]def answer_avg(survey_node: AnswerableSurveyNode):
    """Get the average of the answers."""
    return _answer_stat(
        survey_node,
        {'integer', 'decimal'},
        sa.func.avg,
    )



[docs]def answer_mode(survey_node: AnswerableSurveyNode):
    """Get the mode of the answers."""
    type_constraint = survey_node.the_type_constraint
    allowable_types = {
        'text', 'integer', 'decimal', 'date', 'time', 'timestamp', 'location',
        'facility', 'multiple_choice'
    }
    if type_constraint not in allowable_types:
        raise InvalidTypeForOperation((type_constraint, 'mode'))
    answer_cls = ANSWER_TYPES[survey_node.the_type_constraint]
    result = (
        object_session(survey_node)
        .execute(
            sa.text(
                'SELECT MODE() WITHIN GROUP (ORDER BY main_answer)'
                ' FROM {table} JOIN {answer_table} ON'
                ' {table}.id = {answer_table}.id'
                ' WHERE {answer_table}.survey_node_id = :sn_id'.format(
                    table=answer_cls.__table__,
                    answer_table=Answer.__table__,
                )
            ),
            {'sn_id': survey_node.id}
        )
        .scalar()
    )
    if type_constraint == 'multiple_choice' and result:
        result = object_session(survey_node).query(Choice).get(str(result))
    return result



[docs]def answer_stddev_pop(survey_node: AnswerableSurveyNode):
    """Get the population standard deviation of the answers."""
    return _answer_stat(
        survey_node,
        {'integer', 'decimal'},
        sa.func.stddev_pop,
    )



[docs]def answer_stddev_samp(survey_node: AnswerableSurveyNode):
    """Get the sample standard deviation of the answers."""
    return _answer_stat(
        survey_node,
        {'integer', 'decimal'},
        sa.func.stddev_samp,
    )



def _question_stats(survey_node):
    yield {'query': 'count', 'result': survey_node.answer_count}
    aggregators = (
        (answer_min, 'min'),
        (answer_max, 'max'),
        (answer_sum, 'sum'),
        (answer_avg, 'avg'),
        (answer_mode, 'mode'),
        (answer_stddev_pop, 'stddev_pop'),
        (answer_stddev_samp, 'stddev_samp'),
    )
    for func, name in aggregators:
        try:
            yield {'query': name, 'result': func(survey_node)}
        except InvalidTypeForOperation:
            pass


[docs]def generate_question_stats(survey):
    """Get answer statistics for the nodes in a survey."""
    answerable_survey_nodes = survey._sequentialize(
        include_non_answerable=False
    )
    for survey_node in answerable_survey_nodes:  # pragma: no branch
        stats = list(_question_stats(survey_node))
        yield {'survey_node': survey_node, 'stats': stats}
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  Source code for dokomoforms.models.answer

"""Answer models."""
import abc
from collections import OrderedDict

import sqlalchemy as sa
from sqlalchemy.dialects import postgresql as pg
from sqlalchemy.orm import relationship, synonym, column_property
from sqlalchemy.orm.exc import NoResultFound
from sqlalchemy.ext.hybrid import hybrid_property
from sqlalchemy.sql import func
from sqlalchemy.sql.functions import current_timestamp
# from sqlalchemy.sql.type_api import UserDefinedType

from tornado.escape import json_decode, json_encode

from geoalchemy2 import Geometry

from dokomoforms.models import util, Base, node_type_enum
from dokomoforms.exc import (
    NotAnAnswerTypeError, NotAResponseTypeError, PhotoIdDoesNotExistError
)


def _is_response(possible_response):
    return possible_response[1] is not None


[docs]class Answer(Base):

    """An Answer is a response to a SurveyNode.

    An Answer can be one of an answer, an "other" response or a "don't know"
    response. Answer.response abstracts over these 3 possibilites.
    """

    __tablename__ = 'answer'

    id = util.pk()
    answer_number = sa.Column(sa.Integer, nullable=False)
    submission_id = sa.Column(pg.UUID, nullable=False)
    # save_time is here so that AnswerableSurveyNode can have a list of
    # answers to that node ordered by save time of the submission
    save_time = sa.Column(pg.TIMESTAMP(timezone=True), nullable=False)
    survey_id = sa.Column(pg.UUID, nullable=False)
    survey_containing_id = sa.Column(pg.UUID, nullable=False)
    survey_node_containing_survey_id = sa.Column(pg.UUID, nullable=False)
    survey_node_id = sa.Column(pg.UUID, nullable=False)
    survey_node = relationship('AnswerableSurveyNode')
    allow_multiple = sa.Column(sa.Boolean, nullable=False)
    repeatable = sa.Column(sa.Boolean, nullable=False)
    allow_other = sa.Column(sa.Boolean, nullable=False)
    allow_dont_know = sa.Column(sa.Boolean, nullable=False)
    question_id = sa.Column(pg.UUID, nullable=False)
    # dokomoforms.models.column_properties
    # question_title

    type_constraint = sa.Column(node_type_enum, nullable=False)
    answer_type = sa.Column(
        sa.Enum(
            'text', 'photo', 'integer', 'decimal', 'date', 'time',
            'timestamp', 'location', 'facility', 'multiple_choice',
            name='answer_type_name',
            inherit_schema=True,
            metadata=Base.metadata,
        ),
        nullable=False,
    )
    last_update_time = util.last_update_time()

    answer_metadata = util.json_column('answer_metadata', default='{}')

    @property  # pragma: no cover
    @abc.abstractmethod
    def main_answer(self):
        """The representative part of a provided answer.

        The main_answer is the only answer for simple types (integer, text,
        etc.) and for other types is the part of the answer that is most
        important. In practice, the main_answer is special only in that all
        Answer models have it, which is necessary for certain constraints and
        for the response property.
        """

    @property  # pragma: no cover
    @abc.abstractmethod
    def answer(self):
        """The answer. Could be the same as main_answer in simple cases.

        This property is the most useful representation available of the
        answer. In the simplest case it is just a synonym for main_answer.
        It could otherwise be a dictionary or another model.
        """

    @property  # pragma: no cover
    @abc.abstractmethod
    def other(self):
        """A text field containing "other" responses."""

    @property  # pragma: no cover
    @abc.abstractmethod
    def dont_know(self):
        """A text field containing "don't know" responses."""

    @hybrid_property
    def response(self) -> OrderedDict:
        """A dictionary that abstracts over answer, other, and dont_know.

        {
            'type_constraint': <self.answer_type>,
            'response_type': 'answer|other|dont_know',
            'response': <one of self.answer, self.other, self.dont_know>
        }
        """
        possible_resps = [
            ('answer', self.main_answer),
            ('other', self.other),
            ('dont_know', self.dont_know),
        ]
        response_type, response = next(filter(_is_response, possible_resps))
        if response_type == 'answer':
            if self.type_constraint == 'multiple_choice':
                response = {
                    'id': self.choice.id,
                    'choice_number': self.choice.choice_number,
                    'choice_text': self.choice.choice_text,
                }
            elif self.type_constraint == 'location':
                lng, lat = json_decode(self.geo_json)['coordinates']
                response = {'lng': lng, 'lat': lat}
            elif self.type_constraint == 'facility':
                response = self.answer
                geo_json = json_decode(response['facility_location'])
                response['lng'], response['lat'] = geo_json['coordinates']
                del response['facility_location']
            elif self.type_constraint == 'photo':
                response = self.actual_photo_id
            else:
                response = self.answer
        return OrderedDict((
            ('type_constraint', self.answer_type),
            ('response_type', response_type),
            ('response', response),
        ))

    @response.setter
    def response(self, response_dict):
        """Set the appropriate field using the response dict."""
        response_type = response_dict['response_type']
        if response_type not in {'answer', 'other', 'dont_know'}:
            raise NotAResponseTypeError(response_type)
        setattr(self, response_type, response_dict['response'])

    __mapper_args__ = {'polymorphic_on': answer_type}
    __table_args__ = (
        sa.UniqueConstraint('id', 'allow_other', 'allow_dont_know'),
        sa.UniqueConstraint(
            'id', 'allow_other', 'allow_dont_know', 'survey_node_id',
            'question_id', 'submission_id',
        ),
        sa.CheckConstraint(
            'survey_containing_id = survey_node_containing_survey_id'
        ),
        sa.CheckConstraint('type_constraint::TEXT = answer_type::TEXT'),
        sa.ForeignKeyConstraint(
            ['submission_id', 'survey_containing_id',
                'save_time', 'survey_id'],
            ['submission.id', 'submission.survey_containing_id',
                'submission.save_time', 'submission.survey_id'],
            onupdate='CASCADE', ondelete='CASCADE',
        ),
        sa.ForeignKeyConstraint(
            [
                'survey_node_id',
                'survey_node_containing_survey_id',
                'question_id',
                'type_constraint',
                'allow_multiple',
                'repeatable',
                'allow_other',
                'allow_dont_know',
            ],
            [
                'survey_node_answerable.id',
                'survey_node_answerable.the_containing_survey_id',
                'survey_node_answerable.the_node_id',
                'survey_node_answerable.the_type_constraint',
                'survey_node_answerable.allow_multiple',
                'survey_node_answerable.the_sub_survey_repeatable',
                'survey_node_answerable.allow_other',
                'survey_node_answerable.allow_dont_know',
            ]
        ),
        sa.Index(
            'only_one_answer_allowed',
            'survey_node_id', 'submission_id',
            unique=True,
            postgresql_where=sa.not_(sa.or_(allow_multiple, repeatable)),
        ),
    )

    def _asdict(self, mode='json') -> OrderedDict:
        items = (
            ('id', self.id),
            ('deleted', self.deleted),
            ('answer_number', self.answer_number),
            ('submission_id', self.submission_id),
            ('save_time', self.save_time),
            ('survey_id', self.survey_id),
            ('survey_node_id', self.survey_node_id),
            ('question_id', self.question_id),
            ('type_constraint', self.type_constraint),
            ('last_update_time', self.last_update_time),
        )
        if mode == 'csv':
            response = self.response['response']
            if isinstance(response, dict):
                response = json_encode(response)
            items += (
                ('main_answer', self.main_answer),
                ('response', response),
                ('response_type', self.response['response_type']),
            )
        else:
            items += (('response', self.response),)
        items += (('metadata', self.answer_metadata),)
        return OrderedDict(items)



class _AnswerMixin:
    id = util.pk()
    the_allow_other = sa.Column(sa.Boolean, nullable=False)
    the_allow_dont_know = sa.Column(sa.Boolean, nullable=False)

    other = sa.Column(pg.TEXT)
    dont_know = sa.Column(pg.TEXT)


def _answer_mixin_table_args():
    return (
        sa.ForeignKeyConstraint(
            ['id', 'the_allow_other', 'the_allow_dont_know'],
            ['answer.id', 'answer.allow_other', 'answer.allow_dont_know'],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
        sa.CheckConstraint(
            # other is null if "other" responses are not allowed
            "(the_allow_other) OR (other IS NULL)",
            name='check_whether_other_is_allowed'
        ),
        sa.CheckConstraint(
            # dont_know is null if "dont_know" responses are not allowed
            "(the_allow_dont_know) OR (dont_know IS NULL)",
            name='check_whether_dont_know_is_allowed'
        ),
        sa.CheckConstraint(
            """
            (CASE WHEN (main_answer IS NOT NULL) AND
                       (other       IS     NULL) AND
                       (dont_know   IS     NULL)
                THEN 1 ELSE 0 END) +
            (CASE WHEN (main_answer IS     NULL) AND
                       (other       IS NOT NULL) AND
                       (dont_know   IS     NULL)
                THEN 1 ELSE 0 END) +
            (CASE WHEN (main_answer IS     NULL) AND
                       (other       IS     NULL) AND
                       (dont_know   IS NOT NULL)
                THEN 1 ELSE 0 END) =
            1
            """,
            name='only_one_answer_type_check'
        ),
    )


[docs]class TextAnswer(_AnswerMixin, Answer):

    """A TEXT answer."""

    __tablename__ = 'answer_text'
    main_answer = sa.Column(pg.TEXT)
    answer = synonym('main_answer')
    __mapper_args__ = {'polymorphic_identity': 'text'}
    __table_args__ = _answer_mixin_table_args()



[docs]class PhotoAnswer(_AnswerMixin, Answer):

    """A photo answer (the id of a Photo)."""

    __tablename__ = 'answer_photo'
    main_answer = sa.Column(pg.UUID, unique=True)
    actual_photo_id = sa.Column(pg.UUID, util.fk('photo.id'))
    answer = synonym('main_answer')
    photo = relationship('Photo')
    __mapper_args__ = {'polymorphic_identity': 'photo'}
    __table_args__ = (
        _answer_mixin_table_args() + (
            sa.CheckConstraint(
                '(actual_photo_id IS NULL) != (main_answer = actual_photo_id)'
            ),
        )
    )



# class LObject(UserDefinedType):
#     def get_col_spec(self):
#         return "lo"


[docs]class Photo(Base):

    """A BYTEA holding an image."""

    __tablename__ = 'photo'

    id = util.pk()
    image = sa.Column(pg.BYTEA, nullable=False)
    mime_type = sa.Column(pg.TEXT, nullable=False)
    # image = sa.Column(LObject)
    created_on = sa.Column(
        pg.TIMESTAMP(timezone=True),
        nullable=False,
        server_default=current_timestamp(),
    )

    def _asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('deleted', self.deleted),
            ('image', self.image),
            ('mime_type', self.mime_type),
            ('created_on', self.created_on),
        ))



[docs]def add_new_photo_to_session(session, *, id, **kwargs):
    """Create a new Photo and update the referenced PhotoAnswer."""
    try:
        answer = (
            session
            .query(PhotoAnswer)
            .filter_by(main_answer=id)
            .one()
        )
    except NoResultFound:
        raise PhotoIdDoesNotExistError(id)
    with session.begin():
        answer.photo = Photo(id=id, **kwargs)
        answer.actual_photo_id = answer.main_answer
    return answer.photo



# sa.event.listen(
#     Photo.__table__,
#     'after_create',
#     sa.DDL(
#         'CREATE TRIGGER t_image BEFORE UPDATE OR DELETE ON photo'
#         ' FOR EACH ROW EXECUTE PROCEDURE lo_manage(image)'
#     ),
# )


[docs]class IntegerAnswer(_AnswerMixin, Answer):

    """An INTEGER answer (signed 4 byte)."""

    __tablename__ = 'answer_integer'
    main_answer = sa.Column(sa.Integer)
    answer = synonym('main_answer')
    __mapper_args__ = {'polymorphic_identity': 'integer'}
    __table_args__ = _answer_mixin_table_args()



[docs]class DecimalAnswer(_AnswerMixin, Answer):

    """A NUMERIC answer."""

    __tablename__ = 'answer_decimal'
    main_answer = sa.Column(pg.NUMERIC)
    answer = synonym('main_answer')
    __mapper_args__ = {'polymorphic_identity': 'decimal'}
    __table_args__ = _answer_mixin_table_args()



[docs]class DateAnswer(_AnswerMixin, Answer):

    """A DATE answer."""

    __tablename__ = 'answer_date'
    main_answer = sa.Column(sa.Date)
    answer = synonym('main_answer')
    __mapper_args__ = {'polymorphic_identity': 'date'}
    __table_args__ = _answer_mixin_table_args()



[docs]class TimeAnswer(_AnswerMixin, Answer):

    """A TIME WITH TIME ZONE answer."""

    __tablename__ = 'answer_time'
    main_answer = sa.Column(sa.Time(timezone=True))
    answer = synonym('main_answer')
    __mapper_args__ = {'polymorphic_identity': 'time'}
    __table_args__ = _answer_mixin_table_args()



[docs]class TimestampAnswer(_AnswerMixin, Answer):

    """A TIMESTAMP WITH TIME ZONE answer."""

    __tablename__ = 'answer_timestamp'
    main_answer = sa.Column(pg.TIMESTAMP(timezone=True))
    answer = synonym('main_answer')
    __mapper_args__ = {'polymorphic_identity': 'timestamp'}
    __table_args__ = _answer_mixin_table_args()



[docs]class LocationAnswer(_AnswerMixin, Answer):

    """A GEOMETRY('POINT', 4326) answer.

    Accepts input in the form
    {
        'lng': <longitude>,
        'lat': <latitude>
    }

    The output is a GeoJSON.
    """

    __tablename__ = 'answer_location'
    main_answer = sa.Column(Geometry('POINT', 4326))
    geo_json = column_property(func.ST_AsGeoJSON(main_answer))

    @hybrid_property
    def answer(self):
        """LocationAnswer.geo_json."""
        return self.geo_json

    @answer.setter
    def answer(self, location: dict):
        """Set LocationAnswer.main_answer using a dict of lng and lat."""
        self.main_answer = 'SRID=4326;POINT({lng} {lat})'.format(**location)

    __mapper_args__ = {'polymorphic_identity': 'location'}
    __table_args__ = _answer_mixin_table_args()



[docs]class FacilityAnswer(_AnswerMixin, Answer):

    """A facility answer (a la Revisit).

    FacilityAnswer.answer is a dictionary with 4 keys:
    facility_location, facility_id, facility_name, facility_sector

    facility_location accepts input in the form
    {
        'lng': <longitude>,
        'lat': <latitude>
    }
    and outputs a GeoJSON.
    """

    __tablename__ = 'answer_facility'
    main_answer = sa.Column(Geometry('POINT', 4326))
    geo_json = column_property(func.ST_AsGeoJSON(main_answer))
    facility_id = sa.Column(pg.TEXT)
    facility_name = sa.Column(pg.TEXT)
    facility_sector = sa.Column(pg.TEXT)

    @hybrid_property
    def answer(self) -> OrderedDict:
        """A dictionary of location, id, name, and sector."""
        return OrderedDict((
            ('facility_location', self.geo_json),
            ('facility_id', self.facility_id),
            ('facility_name', self.facility_name),
            ('facility_sector', self.facility_sector),
        ))

    @answer.setter
    def answer(self, facility_info: dict):
        """Set FacilityAnswer.answer with a dict."""
        self.main_answer = (
            'SRID=4326;POINT({lng} {lat})'
            .format(**facility_info)
        )
        self.facility_id = facility_info['facility_id']
        self.facility_name = facility_info['facility_name']
        self.facility_sector = facility_info['facility_sector']

    __mapper_args__ = {'polymorphic_identity': 'facility'}
    __table_args__ = _answer_mixin_table_args() + (
        sa.CheckConstraint(
            """
            (CASE WHEN (main_answer     IS     NULL) AND
                       (facility_id     IS     NULL) AND
                       (facility_name   IS     NULL) AND
                       (facility_sector IS     NULL)
                THEN 1 ELSE 0 END) +
            (CASE WHEN (main_answer     IS NOT NULL) AND
                       (facility_id     IS NOT NULL) AND
                       (facility_name   IS NOT NULL) AND
                       (facility_sector IS NOT NULL)
                THEN 1 ELSE 0 END) =
            1
            """
        ),
    )



[docs]class MultipleChoiceAnswer(_AnswerMixin, Answer):

    """A Choice answer."""

    __tablename__ = 'answer_multiple_choice'
    id = util.pk()
    the_allow_other = sa.Column(sa.Boolean, nullable=False)
    the_allow_dont_know = sa.Column(sa.Boolean, nullable=False)
    main_answer = sa.Column(pg.UUID)
    choice = relationship('Choice')
    answer = synonym('main_answer')
    the_survey_node_id = sa.Column(pg.UUID, nullable=False)
    the_question_id = sa.Column(pg.UUID, nullable=False)
    the_submission_id = sa.Column(pg.UUID, nullable=False)

    __mapper_args__ = {'polymorphic_identity': 'multiple_choice'}
    __table_args__ = _answer_mixin_table_args()[1:] + (
        sa.ForeignKeyConstraint(
            [
                'id',
                'the_allow_other',
                'the_allow_dont_know',
                'the_survey_node_id',
                'the_question_id',
                'the_submission_id',
            ],
            [
                'answer.id',
                'answer.allow_other',
                'answer.allow_dont_know',
                'answer.survey_node_id',
                'answer.question_id',
                'answer.submission_id',
            ],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
        sa.ForeignKeyConstraint(
            ['main_answer', 'the_question_id'],
            ['choice.id', 'choice.question_id']
        ),
        sa.UniqueConstraint(
            'the_survey_node_id', 'main_answer', 'the_submission_id',
            name='cannot_pick_the_same_choice_twice',
        ),
    )



ANSWER_TYPES = {
    'text': TextAnswer,
    'photo': PhotoAnswer,
    'integer': IntegerAnswer,
    'decimal': DecimalAnswer,
    'date': DateAnswer,
    'time': TimeAnswer,
    'timestamp': TimestampAnswer,
    'location': LocationAnswer,
    'facility': FacilityAnswer,
    'multiple_choice': MultipleChoiceAnswer,
}


[docs]def construct_answer(*, type_constraint: str, **kwargs) -> Answer:
    """Return a subclass of dokomoforms.models.answer.Answer.

    The subclass is determined by the type_constraint parameter. This utility
    function makes it easy to create an instance of an Answer subclass based
    on external input.

    See http://stackoverflow.com/q/30518484/1475412

    :param type_constraint: the type of the answer. Must be one of the keys of
                            dokomoforms.models.answer.ANSWER_TYPES
    :param kwargs: the keyword arguments to pass to the constructor
    :returns: an instance of one of the Answer subtypes
    :raies: dokomoforms.exc.NotAnAnswerTypeError
    """
    try:
        create_answer = ANSWER_TYPES[type_constraint]
    except KeyError:
        raise NotAnAnswerTypeError(type_constraint)

    return create_answer(**kwargs)
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  Source code for dokomoforms.handlers.auth

"""Authentication handlers."""

from collections import OrderedDict
from datetime import datetime, timedelta
import urllib.parse
import uuid

from sqlalchemy.orm.exc import NoResultFound

from tornado.escape import json_decode
import tornado.concurrent
import tornado.web
import tornado.gen
import tornado.httpclient

from passlib.hash import bcrypt_sha256

from dokomoforms.options import options
from dokomoforms.handlers.util import BaseHandler, authenticated_admin
from dokomoforms.models import User, Administrator, Email


[docs]class Login(BaseHandler):

    """POST here to verify the assertion generated by Mozilla Persona."""

    def _async_post(self,
                    http_client, url, input_data) -> tornado.concurrent.Future:
        """Asynchronously POSTs input_data to the url using http_client.fetch.

        :param http_client: the HTTP client
        :param url: the URL for POSTing
        :param input_data: the data to POST
        :return: a tornado.concurrent.Future that will contain the response
        """
        return tornado.gen.Task(
            http_client.fetch,
            url,
            method='POST',
            body=urllib.parse.urlencode(input_data),
        )

    @tornado.web.asynchronous
    @tornado.gen.engine
[docs]    def post(self):
        """POST to Mozilla's verifier service.

        Accepts:
        { "assertion": <assertion> }

        Then, POSTS to https://verifier.login.persona.org/verify to verify that
        the assertion is valid. If so, attempts to log the user in by e-mail.

        Responds with:
        200 OK
        { "email": <e-mail address> }

        :raise tornado.web.HTTPError: 400 Bad Request if the assertion is not
                                      verified
                                      422 Unprocessable Entity if the e-mail
                                      address is not associated with a user
                                      account.
        """
        assertion = self.get_argument('assertion')
        http_client = tornado.httpclient.AsyncHTTPClient()
        url = options.persona_verification_url
        input_data = {'assertion': assertion, 'audience': self.request.host}
        response = yield self._async_post(http_client, url, input_data)
        data = json_decode(response.body)
        if data['status'] != 'okay':
            raise tornado.web.HTTPError(400, 'Failed assertion test')

        try:
            user = (
                self.session
                .query(User.id, User.name)
                .join(Email)
                .filter(Email.address == data['email'])
                .one()
            )
        except NoResultFound:
            if data['email'] != options.admin_email:
                _ = self.locale.translate
                raise tornado.web.HTTPError(
                    422,
                    reason=_(
                        'There is no account associated with the e-mail'
                        ' address {}'.format(data['email'])
                    ),
                )
            with self.session.begin():
                user = Administrator(
                    name=options.admin_name,
                    emails=[Email(address=options.admin_email)]
                )
                self.session.add(user)
        cookie_options = {
            'httponly': True,
        }
        if options.https:
            cookie_options['secure'] = True
        self.set_secure_cookie('user', user.id, **cookie_options)
        self.write({'email': data['email']})
        self.finish()




[docs]class Logout(BaseHandler):

    """POST here to log out."""

[docs]    def post(self):
        """Delete the "user" cookie.

        Note that this can't be done in JavaScript because the user cookie is
        httponly.
        """
        self.clear_cookie('user')




[docs]class GenerateToken(BaseHandler):  # We should probably do this in JS

    """GET your token here. GETting twice resets the token."""

    @authenticated_admin
[docs]    def get(self):
        """Set a new token for the logged in user and return the token."""
        token = uuid.uuid4().hex
        user = self.current_user_model
        with self.session.begin():
            user.token = bcrypt_sha256.encrypt(token).encode()
            user.token_expiration = datetime.now() + timedelta(days=60)
        self.write(OrderedDict((
            ('token', token),
            ('expires_on', user.token_expiration.isoformat()),
        )))




[docs]class CheckLoginStatus(BaseHandler):

    """An endpoint for the application to check login status."""

    @tornado.web.authenticated
[docs]    def post(self):
        """2xx good, 5xx bad."""
        self.finish()
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  Source code for dokomoforms.handlers.root

"""Administrative handlers."""
import tornado.web
import tornado.gen
import tornado.httpclient

from dokomoforms.handlers.util import BaseHandler
from dokomoforms.models import Administrator, User


[docs]class Index(BaseHandler):

    """The root URL."""

[docs]    def get(self, msg=''):
        """GET /."""
        user = self.current_user_model
        if isinstance(user, Administrator):
            self.redirect('/admin')
            return
        if isinstance(user, User):
            self.redirect('/enumerate')
            return
        self.render(
            'index.html',
            message=msg,
        )




[docs]class NotFound(BaseHandler):

    """This is the "default" handler according to Tornado."""

[docs]    def prepare(self):
        """
        Raise a 404 for any URL without an explicitly defined handler.

        :raise tornado.web.HTTPError: 404 Not Found
        """
        raise tornado.web.HTTPError(404)


[docs]    def write_error(self, *args, **kwargs):
        """Serve the custom 404 page."""
        self.render('404.html')
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  Source code for dokomoforms.models.survey

"""Survey models."""
import abc
from collections import OrderedDict

import sqlalchemy as sa
from sqlalchemy.sql.functions import current_timestamp
from sqlalchemy.sql.elements import quoted_name
from sqlalchemy.dialects import postgresql as pg
from sqlalchemy.orm import relationship
from sqlalchemy.ext.declarative import declared_attr
from sqlalchemy.ext.orderinglist import ordering_list

from dokomoforms.models import util, Base, node_type_enum
from dokomoforms.exc import NoSuchBucketTypeError


survey_type_enum = sa.Enum(
    'public', 'enumerator_only',
    name='enumerator_only_enum',
    inherit_schema=True,
)


_administrator_table = sa.Table(
    'survey_administrator',
    Base.metadata,
    sa.Column(
        'survey_id',
        pg.UUID,
        util.fk('survey.id'),
        nullable=False,
    ),
    sa.Column('user_id', pg.UUID, util.fk('administrator.id'), nullable=False),
    sa.UniqueConstraint('survey_id', 'user_id'),
)


[docs]class Survey(Base):

    """A Survey has a list of SurveyNodes.

    Use an EnumeratorOnlySurvey to restrict submissions to enumerators.
    """

    __tablename__ = 'survey'

    id = util.pk()
    containing_id = sa.Column(
        pg.UUID,
        unique=True,
        server_default=sa.func.uuid_generate_v4()
    )
    languages = util.languages_column('languages')
    title = util.json_column('title')
    url_slug = sa.Column(
        pg.TEXT,
        sa.CheckConstraint(
            "url_slug != '' AND "
            "url_slug !~ '[%%#;/?:@&=+$,\s]' AND "
            "url_slug !~ '{}'".format(util.UUID_REGEX),
            name='url_safe_slug'
        ),
        unique=True,
    )
    default_language = sa.Column(
        pg.TEXT,
        sa.CheckConstraint(
            "default_language != ''", name='non_empty_default_language'
        ),
        nullable=False,
        server_default='English',
    )
    survey_type = sa.Column(survey_type_enum, nullable=False)
    administrators = relationship(
        'Administrator',
        secondary=_administrator_table,
        backref='admin_surveys',
        passive_deletes=True,
    )
    submissions = relationship(
        'Submission',
        order_by='Submission.save_time',
        backref='survey',
        cascade='all, delete-orphan',
        passive_deletes=True,
    )

    # dokomoforms.models.column_properties
    # num_submissions
    # earliest_submission_time
    # latest_submission_time

    # TODO: expand upon this
    version = sa.Column(sa.Integer, nullable=False, server_default='1')
    # ODOT
    creator_id = sa.Column(
        pg.UUID, util.fk('administrator.id'), nullable=False
    )

    # This is survey_metadata rather than just metadata because all models
    # have a metadata attribute which is important for SQLAlchemy.
    survey_metadata = util.json_column('survey_metadata', default='{}')

    created_on = sa.Column(
        pg.TIMESTAMP(timezone=True),
        nullable=False,
        server_default=current_timestamp(),
    )
    nodes = relationship(
        'SurveyNode',
        order_by='SurveyNode.node_number',
        collection_class=ordering_list('node_number'),
        cascade='all, delete-orphan',
        passive_deletes=True,
    )
    last_update_time = util.last_update_time()

    __mapper_args__ = {
        'polymorphic_on': survey_type,
        'polymorphic_identity': 'public',
    }
    __table_args__ = (
        sa.Index(
            'unique_survey_title_in_default_language_per_user',
            sa.column(quoted_name('(title->>default_language)', quote=False)),
            'creator_id',
            unique=True,
        ),
        sa.UniqueConstraint('id', 'containing_id', 'survey_type'),
        sa.UniqueConstraint('id', 'containing_id', 'languages'),
        util.languages_constraint('title', 'languages'),
        sa.CheckConstraint(
            "languages @> ARRAY[default_language]",
            name='default_language_in_languages_exists'
        ),
        sa.CheckConstraint(
            "(title->>default_language) != ''",
            name='title_in_default_langauge_non_empty'
        ),
    )

    def _asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('deleted', self.deleted),
            ('languages', self.languages),
            ('title', OrderedDict(sorted(self.title.items()))),
            ('url_slug', self.url_slug),
            ('default_language', self.default_language),
            ('survey_type', self.survey_type),
            ('version', self.version),
            ('creator_id', self.creator_id),
            ('creator_name', self.creator.name),
            ('metadata', self.survey_metadata),
            ('created_on', self.created_on),
            ('last_update_time', self.last_update_time),
            ('nodes', self.nodes),
        ))

    def _sequentialize(self, *, include_non_answerable=True):
        """Generate a pre-order traversal of this survey's nodes.

        https://en.wikipedia.org/wiki/Tree_traversal#Depth-first
        """
        for node in self.nodes:
            if isinstance(node, NonAnswerableSurveyNode):
                if include_non_answerable:
                    yield node
                else:
                    # See https://bitbucket.org/ned/coveragepy/issues/198/
                    continue  # pragma: no cover
            else:
                yield node
                for sub_survey in node.sub_surveys:
                    yield from Survey._sequentialize(
                        sub_survey,
                        include_non_answerable=include_non_answerable
                    )



[docs]def administrator_filter(user_id):
    """Filter a query by administrator id."""
    return (sa.or_(
        Survey.creator_id == user_id,
        _administrator_table.c.user_id == user_id
    ))



[docs]def most_recent_surveys(session, user_id, limit=None):
    """Get an administrator's most recent surveys."""
    return (
        session
        .query(Survey)
        .outerjoin(_administrator_table)
        .filter(administrator_filter(user_id))
        .order_by(Survey.created_on.desc())
        .limit(limit)
    )



_enumerator_table = sa.Table(
    'enumerator',
    Base.metadata,
    sa.Column(
        'enumerator_only_survey_id',
        pg.UUID,
        util.fk('survey_enumerator_only.id'),
        nullable=False,
    ),
    sa.Column('user_id', pg.UUID, util.fk('auth_user.id'), nullable=False),
    sa.UniqueConstraint('enumerator_only_survey_id', 'user_id'),
)


[docs]class EnumeratorOnlySurvey(Survey):

    """Only enumerators (designated Users) can submit to this."""

    __tablename__ = 'survey_enumerator_only'

    id = util.pk('survey')
    enumerators = relationship(
        'User',
        secondary=_enumerator_table,
        backref='allowed_surveys',
        passive_deletes=True,
    )

    __mapper_args__ = {'polymorphic_identity': 'enumerator_only'}



[docs]def construct_survey(*, survey_type: str, **kwargs):
    """Construct either a public or enumerator_only Survey."""
    if survey_type == 'public':
        survey_constructor = Survey
    elif survey_type == 'enumerator_only':
        survey_constructor = EnumeratorOnlySurvey
    else:
        raise TypeError
    return survey_constructor(**kwargs)



[docs]class SubSurvey(Base):

    """A SubSurvey behaves like a Survey but belongs to a SurveyNode.

    The way to arrive at a certain SubSurvey is encoded in its buckets.
    """

    __tablename__ = 'sub_survey'

    id = util.pk()
    sub_survey_number = sa.Column(sa.Integer, nullable=False)
    containing_survey_id = sa.Column(pg.UUID, nullable=False)
    root_survey_languages = sa.Column(
        pg.ARRAY(pg.TEXT, as_tuple=False), nullable=False
    )
    parent_survey_node_id = sa.Column(pg.UUID, nullable=False)
    parent_node_id = sa.Column(pg.UUID, nullable=False)
    parent_type_constraint = sa.Column(node_type_enum, nullable=False)
    parent_allow_multiple = sa.Column(sa.Boolean, nullable=False)
    buckets = relationship(
        'Bucket',
        cascade='all, delete-orphan',
        passive_deletes=True,
    )
    repeatable = sa.Column(sa.Boolean, nullable=False, server_default='false')
    nodes = relationship(
        'SurveyNode',
        order_by='SurveyNode.node_number',
        collection_class=ordering_list('node_number'),
        cascade='all, delete-orphan',
        passive_deletes=True,
    )

    __table_args__ = (
        sa.UniqueConstraint(
            'id', 'containing_survey_id', 'root_survey_languages', 'repeatable'
        ),
        sa.UniqueConstraint(
            'id', 'parent_type_constraint', 'parent_survey_node_id',
            'parent_node_id'
        ),
        sa.CheckConstraint(
            'NOT parent_allow_multiple',
            name='allow_multiple_question_cannot_have_sub_surveys'
        ),
        sa.ForeignKeyConstraint(
            [
                'parent_survey_node_id',
                'containing_survey_id',
                'root_survey_languages',
                'parent_type_constraint',
                'parent_node_id',
                'parent_allow_multiple',
            ],
            [
                'survey_node_answerable.id',
                'survey_node_answerable.the_containing_survey_id',
                'survey_node_answerable.the_root_survey_languages',
                'survey_node_answerable.the_type_constraint',
                'survey_node_answerable.the_node_id',
                'survey_node_answerable.allow_multiple',
            ],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
    )

    def _asdict(self) -> OrderedDict:
        is_mc = self.parent_type_constraint == 'multiple_choice'
        bucket_name = 'choice_id' if is_mc else 'bucket'
        return OrderedDict((
            ('deleted', self.deleted),
            (
                'buckets',
                [getattr(bucket, bucket_name) for bucket in self.buckets]
            ),
            ('repeatable', self.repeatable),
            ('nodes', self.nodes),
        ))



[docs]class Bucket(Base):

    """A Bucket determines how to arrive at a SubSurvey.

    A Bucket can be a range or a Choice.
    """

    __tablename__ = 'bucket'

    id = util.pk()
    sub_survey_id = sa.Column(pg.UUID, nullable=False)
    sub_survey_parent_type_constraint = sa.Column(
        node_type_enum, nullable=False
    )
    sub_survey_parent_survey_node_id = sa.Column(pg.UUID, nullable=False)
    sub_survey_parent_node_id = sa.Column(pg.UUID, nullable=False)
    bucket_type = sa.Column(
        sa.Enum(
            'integer', 'decimal', 'date', 'time', 'timestamp',
            'multiple_choice',
            name='bucket_type_name',
            inherit_schema=True,
        ),
        nullable=False,
    )

    @property  # pragma: no cover
    @abc.abstractmethod
    def bucket(self):
        """The bucket is a range or Choice.

        Buckets for a given SubSurvey cannot overlap.
        """

    last_update_time = util.last_update_time()

    __mapper_args__ = {'polymorphic_on': bucket_type}
    __table_args__ = (
        sa.CheckConstraint(
            'bucket_type::TEXT = sub_survey_parent_type_constraint::TEXT',
            name='bucket_type_matches_question_type'
        ),
        sa.ForeignKeyConstraint(
            [
                'sub_survey_id',
                'sub_survey_parent_type_constraint',
                'sub_survey_parent_survey_node_id',
                'sub_survey_parent_node_id',
            ],
            [
                'sub_survey.id',
                'sub_survey.parent_type_constraint',
                'sub_survey.parent_survey_node_id',
                'sub_survey.parent_node_id',
            ],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
        sa.UniqueConstraint('id', 'sub_survey_parent_survey_node_id'),
        sa.UniqueConstraint(
            'id', 'sub_survey_id', 'sub_survey_parent_survey_node_id',
            'sub_survey_parent_node_id'
        ),
    )

    def _asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('bucket_type', self.bucket_type),
            ('bucket', self.bucket),
        ))



class _RangeBucketMixin:
    id = util.pk()
    the_survey_node_id = sa.Column(pg.UUID, nullable=False)

    @declared_attr
    def __table_args__(self):
        return (
            pg.ExcludeConstraint(
                (sa.cast(self.the_survey_node_id, pg.TEXT), '='),
                ('bucket', '&&')
            ),
            sa.CheckConstraint('NOT isempty(bucket)'),
            sa.ForeignKeyConstraint(
                ['id', 'the_survey_node_id'],
                ['bucket.id', 'bucket.sub_survey_parent_survey_node_id'],
                onupdate='CASCADE', ondelete='CASCADE'
            ),
        )


[docs]class IntegerBucket(_RangeBucketMixin, Bucket):

    """INT4RANGE bucket."""

    __tablename__ = 'bucket_integer'
    bucket = sa.Column(pg.INT4RANGE, nullable=False)
    __mapper_args__ = {'polymorphic_identity': 'integer'}



[docs]class DecimalBucket(_RangeBucketMixin, Bucket):

    """NUMRANGE bucket."""

    __tablename__ = 'bucket_decimal'
    bucket = sa.Column(pg.NUMRANGE, nullable=False)
    __mapper_args__ = {'polymorphic_identity': 'decimal'}



[docs]class DateBucket(_RangeBucketMixin, Bucket):

    """DATERANGE bucket."""

    __tablename__ = 'bucket_date'
    bucket = sa.Column(pg.DATERANGE, nullable=False)
    __mapper_args__ = {'polymorphic_identity': 'date'}



[docs]class TimestampBucket(_RangeBucketMixin, Bucket):

    """TSTZRANGE bucket."""

    __tablename__ = 'bucket_timestamp'
    bucket = sa.Column(pg.TSTZRANGE, nullable=False)
    __mapper_args__ = {'polymorphic_identity': 'timestamp'}



[docs]class MultipleChoiceBucket(Bucket):

    """Choice id bucket."""

    __tablename__ = 'bucket_multiple_choice'

    id = util.pk()
    the_sub_survey_id = sa.Column(pg.UUID, nullable=False)
    choice_id = sa.Column(pg.UUID, nullable=False)
    bucket = relationship('Choice')
    parent_survey_node_id = sa.Column(pg.UUID, nullable=False)
    parent_node_id = sa.Column(pg.UUID, nullable=False)

    __mapper_args__ = {'polymorphic_identity': 'multiple_choice'}
    __table_args__ = (
        sa.ForeignKeyConstraint(
            ['choice_id', 'parent_node_id'],
            ['choice.id', 'choice.question_id'],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
        sa.ForeignKeyConstraint(
            [
                'id',
                'the_sub_survey_id',
                'parent_survey_node_id',
                'parent_node_id',
            ],
            [
                'bucket.id',
                'bucket.sub_survey_id',
                'bucket.sub_survey_parent_survey_node_id',
                'bucket.sub_survey_parent_node_id',
            ],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
    )



BUCKET_TYPES = {
    'integer': IntegerBucket,
    'decimal': DecimalBucket,
    'date': DateBucket,
    'timestamp': TimestampBucket,
    'multiple_choice': MultipleChoiceBucket,
}


[docs]def construct_bucket(*, bucket_type: str, **kwargs) -> Bucket:
    """Return a subclass of dokomoforms.models.survey.Bucket.

    The subclass is determined by the bucket_type parameter. This utility
    function makes it easy to create an instance of a Bucket subclass based
    on external input.

    See http://stackoverflow.com/q/30518484/1475412

    :param bucket_type: the type of the bucket. Must be one of the keys of
                        dokomoforms.models.survey.BUCKET_TYPES
    :param kwargs: the keyword arguments to pass to the constructor
    :returns: an instance of one of the Bucket subtypes
    :raises: dokomoforms.exc.NoSuchBucketTypeError
    """
    try:
        create_bucket = BUCKET_TYPES[bucket_type]
    except KeyError:
        raise NoSuchBucketTypeError(bucket_type)
    return create_bucket(**kwargs)



[docs]class SurveyNode(Base):

    """A SurveyNode contains a Node and adds survey-specific metadata."""

    __tablename__ = 'survey_node'

    id = util.pk()
    node_number = sa.Column(sa.Integer, nullable=False)

    survey_node_answerable = sa.Column(
        sa.Enum(
            'non_answerable', 'answerable',
            name='answerable_enum', inherit_schema=True
        ),
        nullable=False,
    )

    node_id = sa.Column(pg.UUID, nullable=False)
    node_languages = sa.Column(
        pg.ARRAY(pg.TEXT, as_tuple=True), nullable=False
    )
    type_constraint = sa.Column(node_type_enum, nullable=False)
    the_node = relationship('Node')

    @property  # pragma: no cover
    @abc.abstractmethod
    def node(self):
        """The Node instance."""

    root_survey_id = sa.Column(pg.UUID)
    containing_survey_id = sa.Column(pg.UUID, nullable=False)
    root_survey_languages = sa.Column(
        pg.ARRAY(pg.TEXT, as_tuple=True), nullable=False
    )
    sub_survey_id = sa.Column(pg.UUID)
    sub_survey_repeatable = sa.Column(sa.Boolean)

    non_null_repeatable = sa.Column(
        sa.Boolean, nullable=False, server_default='FALSE'
    )
    logic = util.json_column('logic', default='{}')
    last_update_time = util.last_update_time()

    __mapper_args__ = {'polymorphic_on': survey_node_answerable}
    __table_args__ = (
        sa.UniqueConstraint('id', 'node_id', 'type_constraint'),
        sa.UniqueConstraint(
            'id', 'containing_survey_id', 'root_survey_languages', 'node_id',
            'type_constraint', 'non_null_repeatable'
        ),
        sa.CheckConstraint(
            '(sub_survey_repeatable IS NULL) != '
            '(sub_survey_repeatable = non_null_repeatable)',
            name='you_must_mark_survey_nodes_repeatable_explicitly'
        ),
        sa.CheckConstraint(
            '(root_survey_id IS NULL) != (sub_survey_id IS NULL)'
        ),
        sa.CheckConstraint(
            'root_survey_languages @> node_languages',
            name='all_survey_languages_present_in_node_languages'
        ),
        sa.ForeignKeyConstraint(
            ['root_survey_id', 'containing_survey_id',
                'root_survey_languages'],
            ['survey.id', 'survey.containing_id',
                'survey.languages'],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
        sa.ForeignKeyConstraint(
            ['sub_survey_id', 'root_survey_languages',
                'containing_survey_id', 'sub_survey_repeatable'],
            ['sub_survey.id', 'sub_survey.root_survey_languages',
                'sub_survey.containing_survey_id', 'sub_survey.repeatable']
        ),
        sa.ForeignKeyConstraint(
            ['node_id', 'node_languages', 'type_constraint'],
            ['node.id', 'node.languages', 'node.type_constraint']
        ),
    )

    def _asdict(self) -> OrderedDict:
        result = self.node._asdict()
        if result['logic']:
            result['logic'].update(self.logic)
        result['node_id'] = result.pop('id')
        result['id'] = self.id
        result['deleted'] = self.deleted
        result['last_update_time'] = self.last_update_time
        return result



[docs]class NonAnswerableSurveyNode(SurveyNode):

    """Contains a Node which is not answerable (e.g., a Note)."""

    __tablename__ = 'survey_node_non_answerable'

    id = util.pk()
    the_node_id = sa.Column(pg.UUID, util.fk('note.id'), nullable=False)
    the_type_constraint = sa.Column(node_type_enum, nullable=False)
    node = relationship('Note')

    __mapper_args__ = {'polymorphic_identity': 'non_answerable'}
    __table_args__ = (
        sa.ForeignKeyConstraint(
            ['id', 'the_node_id', 'the_type_constraint'],
            ['survey_node.id', 'survey_node.node_id',
                'survey_node.type_constraint']
        ),
    )



[docs]class AnswerableSurveyNode(SurveyNode):

    """Contains a Node which is answerable (.e.g, a Question)."""

    __tablename__ = 'survey_node_answerable'

    id = util.pk()
    the_containing_survey_id = sa.Column(pg.UUID, nullable=False)
    the_root_survey_languages = sa.Column(
        pg.ARRAY(pg.TEXT, as_tuple=True), nullable=False
    )
    the_node_id = sa.Column(pg.UUID, nullable=False)
    the_node_languages = sa.Column(
        pg.ARRAY(pg.TEXT, as_tuple=True), nullable=False
    )
    the_type_constraint = sa.Column(node_type_enum, nullable=False)
    the_sub_survey_repeatable = sa.Column(sa.Boolean, nullable=False)
    allow_multiple = sa.Column(sa.Boolean, nullable=False)
    allow_other = sa.Column(sa.Boolean, nullable=False)
    node = relationship('Question')
    sub_surveys = relationship(
        'SubSurvey',
        order_by='SubSurvey.sub_survey_number',
        collection_class=ordering_list('sub_survey_number'),
        cascade='all, delete-orphan',
        passive_deletes=True,
    )
    required = sa.Column(sa.Boolean, nullable=False, server_default='false')
    allow_dont_know = sa.Column(
        sa.Boolean, nullable=False, server_default='false'
    )
    answers = relationship('Answer', order_by='Answer.save_time')

    # dokomoforms.models.column_properties
    # count

    # other functions defined in that module
    # min
    # max
    # sum
    # avg
    # mode
    # stddev_pop
    # stddev_samp

    __mapper_args__ = {'polymorphic_identity': 'answerable'}
    __table_args__ = (
        sa.UniqueConstraint(
            'id', 'the_containing_survey_id', 'the_root_survey_languages',
            'the_type_constraint', 'the_node_id', 'allow_multiple'
        ),
        sa.UniqueConstraint(
            'id', 'the_containing_survey_id', 'the_node_id',
            'the_type_constraint', 'allow_multiple',
            'the_sub_survey_repeatable', 'allow_other', 'allow_dont_know'
        ),
        sa.ForeignKeyConstraint(
            [
                'id',
                'the_containing_survey_id',
                'the_root_survey_languages',
                'the_node_id',
                'the_type_constraint',
                'the_sub_survey_repeatable',
            ],
            [
                'survey_node.id',
                'survey_node.containing_survey_id',
                'survey_node.root_survey_languages',
                'survey_node.node_id',
                'survey_node.type_constraint',
                'survey_node.non_null_repeatable',
            ],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
        sa.ForeignKeyConstraint(
            [
                'the_node_id',
                'the_node_languages',
                'allow_multiple',
                'allow_other',
            ],
            [
                'question.id',
                'question.the_languages',
                'question.allow_multiple',
                'question.allow_other',
            ]
        ),
    )

    def _asdict(self) -> OrderedDict:
        result = super()._asdict()
        result['required'] = self.required
        result['allow_dont_know'] = self.allow_dont_know
        if self.sub_surveys:
            result['sub_surveys'] = self.sub_surveys
        return result



[docs]def construct_survey_node(**kwargs) -> SurveyNode:
    """Return a subclass of dokomoforms.models.survey.SurveyNode.

    The subclass is determined by the type_constraint parameter. This utility
    function makes it easy to create an instance of a SurveyNode subclass
    based on external input.

    See http://stackoverflow.com/q/30518484/1475412

    :param kwargs: the keyword arguments to pass to the constructor
    :returns: an instance of one of the Node subtypes
    """
    if 'the_node' in kwargs:
        raise TypeError('the_node')

    type_constraint = None

    if 'node' in kwargs:
        type_constraint = kwargs['node'].type_constraint
        kwargs['the_node'] = kwargs['node']

    if 'type_constraint' in kwargs:
        type_constraint = kwargs['type_constraint']

    kwargs['non_null_repeatable'] = kwargs.pop('repeatable', False)

    survey_node_constructor = (
        NonAnswerableSurveyNode if type_constraint == 'note'
        else AnswerableSurveyNode
    )

    if type_constraint is None:
        raise ValueError('missing type_constraint')

    return survey_node_constructor(**kwargs)

    # # it's unclear whether an id passed into kwargs should
    # # pertain to the survey_node or node? Since it's unlikely
    # # that an id will be passed except for testing cases,
    # # for now it's BOTH.
    # if 'id' in kwargs:
    #     survey_node = survey_node_constructor(
    #         id=kwargs['id'],
    #         the_node=node,
    #         node=node,
    #     )
    # else:
    #     survey_node = survey_node_constructor(
    #         the_node=node,
    #         node=node,
    #     )
    # return survey_node


[docs]def skipped_required(survey, answers) -> str:
    """Return the id of a skipped AnswerableSurveyNode, or None."""
    if not survey.nodes:
        return None

    answer_stack = list(reversed(answers))
    answer = answer_stack.pop() if answer_stack else None

    survey_node_stack = [(0, survey.nodes)]

    while survey_node_stack:
        survey_node_index, survey_nodes = survey_node_stack.pop()
        try:
            survey_node = survey_nodes[survey_node_index]
        except IndexError:
            continue

        answerable = isinstance(survey_node, AnswerableSurveyNode)
        required = survey_node.required if answerable else False

        if answer is None:
            if required:
                return survey_node.id
            # See https://bitbucket.org/ned/coveragepy/issues/198/
            continue  # pragma: no cover

        answer_matches_node = survey_node.node_id == answer.question_id
        if not answer_matches_node and required:
            return survey_node.id

        survey_node_stack.append((survey_node_index + 1, survey_nodes))

        if answer_matches_node and answerable:
            for sub_survey in survey_node.sub_surveys:
                for bucket in sub_survey.buckets:
                    main_ans = answer.main_answer
                    not_none = main_ans is not None
                    if answer.answer_type == 'multiple_choice':
                        bucket_match = main_ans == bucket.bucket.id
                    else:
                        bucket_match = not_none and main_ans in bucket.bucket
                    if bucket_match:
                        survey_nodes = sub_survey.nodes
                        if sub_survey.repeatable:
                            for _ in range(main_ans):
                                survey_node_stack.append((0, survey_nodes))
                        else:
                            survey_node_stack.append((0, survey_nodes))

        if answer_matches_node:
            answer = answer_stack.pop() if answer_stack else None

    return None
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  Source code for dokomoforms.models.submission

"""Submission models."""

from collections import OrderedDict

import sqlalchemy as sa
from sqlalchemy.dialects import postgresql as pg
from sqlalchemy.orm import relationship
from sqlalchemy.sql.functions import current_timestamp
from sqlalchemy.ext.orderinglist import ordering_list

from dokomoforms.models import util, Base, survey_type_enum
from dokomoforms.models.survey import (
    Survey, _administrator_table, administrator_filter
)
from dokomoforms.exc import NoSuchSubmissionTypeError


[docs]class Submission(Base):

    """A Submission references a Survey and has a list of Answers."""

    __tablename__ = 'submission'

    id = util.pk()
    submission_type = sa.Column(
        sa.Enum(
            'public_submission', 'enumerator_only_submission',
            name='submission_type_enum', inherit_schema=True
        ),
        nullable=False,
    )
    survey_id = sa.Column(pg.UUID, nullable=False)
    survey_containing_id = sa.Column(pg.UUID, nullable=False)
    survey_type = sa.Column(survey_type_enum, nullable=False)
    # dokomoforms.models.column_properties
    # survey_title
    # survey_default_language
    start_time = sa.Column(pg.TIMESTAMP(timezone=True))
    save_time = sa.Column(
        pg.TIMESTAMP(timezone=True),
        nullable=False,
        server_default=current_timestamp(),
    )
    submission_time = sa.Column(
        pg.TIMESTAMP(timezone=True),
        nullable=False,
        server_default=current_timestamp(),
    )
    submitter_name = sa.Column(pg.TEXT, nullable=False, server_default='')
    submitter_email = sa.Column(
        pg.TEXT, sa.CheckConstraint("submitter_email ~ '^$|.*@.*'"),
        nullable=False, server_default=''
    )
    answers = relationship(
        'Answer',
        order_by='Answer.answer_number',
        collection_class=ordering_list('answer_number'),
        cascade='all, delete-orphan',
        passive_deletes=True,
    )
    last_update_time = util.last_update_time()

    __mapper_args__ = {
        'polymorphic_on': submission_type,
    }
    __table_args__ = (
        sa.ForeignKeyConstraint(
            ['survey_id', 'survey_containing_id', 'survey_type'],
            ['survey.id', 'survey.containing_id', 'survey.survey_type'],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
        sa.UniqueConstraint('id', 'survey_type'),
        sa.UniqueConstraint('id', 'survey_id'),
        sa.UniqueConstraint(
            'id', 'survey_containing_id', 'save_time', 'survey_id'
        ),
    )

    def _default_asdict(self) -> OrderedDict:
        return OrderedDict((
            ('id', self.id),
            ('deleted', self.deleted),
            ('survey_id', self.survey_id),
            ('start_time', self.start_time),
            ('save_time', self.save_time),
            ('submission_time', self.submission_time),
            ('last_update_time', self.last_update_time),
            ('submitter_name', self.submitter_name),
            ('submitter_email', self.submitter_email),
            ('answers', [
                OrderedDict(
                    answer.response, survey_node_id=answer.survey_node_id
                ) for answer in self.answers
            ]),
        ))



[docs]class EnumeratorOnlySubmission(Submission):

    """An EnumeratorOnlySubmission must have an enumerator.

    Use an EnumeratorOnlySubmission for an EnumeratorOnlySurvey.
    """

    __tablename__ = 'submission_enumerator_only'

    id = util.pk()
    the_survey_id = sa.Column(pg.UUID, nullable=False)
    enumerator_user_id = sa.Column(
        pg.UUID, util.fk('auth_user.id'), nullable=False
    )
    enumerator = relationship('User')

    __mapper_args__ = {'polymorphic_identity': 'enumerator_only_submission'}
    __table_args__ = (
        sa.ForeignKeyConstraint(
            ['id', 'the_survey_id'], ['submission.id', 'submission.survey_id']
        ),
        sa.ForeignKeyConstraint(
            ['the_survey_id', 'enumerator_user_id'],
            ['enumerator.enumerator_only_survey_id', 'enumerator.user_id']
        ),
    )

    def _asdict(self) -> OrderedDict:
        result = super()._default_asdict()
        result['enumerator_user_id'] = self.enumerator_user_id
        result['enumerator_user_name'] = self.enumerator.name
        return result



[docs]class PublicSubmission(Submission):

    """A PublicSubmission might have an enumerator.

    Use a PublicSubmission for a Survey.
    """

    __tablename__ = 'submission_public'

    id = util.pk()
    enumerator_user_id = sa.Column(pg.UUID, util.fk('auth_user.id'))
    enumerator = relationship('User')
    survey_type = sa.Column(survey_type_enum, nullable=False)

    __table_args__ = (
        sa.ForeignKeyConstraint(
            ['id', 'survey_type'],
            ['submission.id', 'submission.survey_type'],
            onupdate='CASCADE', ondelete='CASCADE'
        ),
        sa.CheckConstraint("survey_type::TEXT = 'public'"),
    )

    __mapper_args__ = {'polymorphic_identity': 'public_submission'}

    def _asdict(self):
        result = super()._default_asdict()
        if self.enumerator_user_id is not None:
            result['enumerator_user_id'] = self.enumerator_user_id
            result['enumerator_user_name'] = self.enumerator.name
        return result



[docs]def construct_submission(*, submission_type: str, **kwargs) -> Submission:
    """Return a subclass of dokomoforms.models.submission.Submission.

    The subclass is determined by the submission_type parameter. This
    utility function makes it easy to create an instance of a Submission
    subclass based on external input.

    See http://stackoverflow.com/q/30518484/1475412

    :param submission_type: the type of submission. Must be either
                            'public_submission' or 'enumerator_only_submission'
    :param kwargs: the keyword arguments to pass to the constructor
    :returns: an instance of one of the Node subtypes
    :raises: dokomoforms.exc.NoSuchSubmissionTypeError
    """
    if submission_type == 'enumerator_only_submission':
        submission_constructor = EnumeratorOnlySubmission
    elif submission_type == 'public_submission':
        submission_constructor = PublicSubmission
    else:
        raise NoSuchSubmissionTypeError(submission_type)

    return submission_constructor(**kwargs)



[docs]def most_recent_submissions(session, user_id, limit=None):
    """Get an administrator's surveys' most recent submissions."""
    return (
        session
        .query(Submission)
        .join(Survey.submissions)
        .outerjoin(_administrator_table)
        .filter(administrator_filter(user_id))
        .order_by(Submission.save_time.desc())
        .limit(limit)
    )
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  Source code for dokomoforms.handlers.util

"""Useful reusable functions for handlers, plus the BaseHandler."""
from functools import wraps

import urllib.parse as urlparse
from urllib.parse import urlencode

from sqlalchemy.exc import StatementError
from sqlalchemy.orm.exc import NoResultFound

import tornado.web
from tornado.escape import to_unicode, json_encode

from dokomoforms.models import User, Administrator
from dokomoforms.models.survey import most_recent_surveys


[docs]def auth_redirect(self):
    """The URL redirect logic extracted from tornado.web.authenticated."""
    url = self.get_login_url()
    if '?' not in url:
        if urlparse.urlsplit(url).scheme:  # pragma: no cover
            next_url = self.request.full_url()
        else:
            next_url = self.request.uri
        url += '?' + urlencode({'next': next_url})
    self.redirect(url)
    return



[docs]def authenticated_admin(method):
    """A copy of tornado.web.authenticated for Administrator access."""
    @wraps(method)
    def wrapper(self, *args, **kwargs):
        if not self.current_user:
            if self.request.method in ('GET', 'HEAD'):
                return auth_redirect(self)
            raise tornado.web.HTTPError(403)
        # Custom #
        user = self.current_user_model
        if isinstance(user, Administrator):
            return method(self, *args, **kwargs)
        # Custom #
        raise tornado.web.HTTPError(403)
    return wrapper



[docs]class BaseHandler(tornado.web.RequestHandler):

    """The base class for handlers.

    Makes the database session and current user available.
    """

    num_surveys_for_menu = 20

    @property
    def session(self):
        """The SQLAlchemy session for interacting with the models.

        :return: the SQLAlchemy session
        """
        return self.application.session

    @property
    def current_user_model(self):
        """Return the current logged in User, or None."""
        current_user_id = self._current_user_cookie()
        if current_user_id:
            cuid = to_unicode(current_user_id)
            try:
                return self.session.query(User).get(cuid)
            except StatementError:
                self.clear_cookie('user')
        return None

    @property
    def user_default_language(self):
        """Return the logged-in User's default language, or None."""
        user = self.current_user_model
        if user:
            return user.preferences['default_language']
        return None

[docs]    def user_survey_language(self, survey):
        """Return the logged-in User's selected language
        for the given survey, or None if they do not have one."""
        user = self.current_user_model
        if user is None:
            return None
        try:
            return user.preferences[survey.id]['display_language']
        except KeyError:
            # preference has not been set
            pass
        return None


[docs]    def set_default_headers(self):
        """Add some security-flavored headers.

        https://news.ycombinator.com/item?id=10143082
        """
        super().set_default_headers()
        self.clear_header('Server')
        self.set_header('X-Frame-Options', 'DENY')
        self.set_header('X-Xss-Protection', '1; mode=block')
        self.set_header('X-Content-Type-Options', 'nosniff')
        self.set_header(
            'Content-Security-Policy',
            "script-src 'self' 'unsafe-inline' 'unsafe-eval'"
            " cdn.leafletjs.com code.highcharts.com"
            " momentjs.com cdn.datatables.net https://login.persona.org; "
            "child-src login.persona.org; "
            "frame-src login.persona.org; "
            "style-src 'self' 'unsafe-inline'"
            " fonts.googleapis.com cdn.leafletjs.com *.cloudfront.net;"
            "font-src 'self' fonts.googleapis.com fonts.gstatic.com;"
            "img-src 'self' *.tile.openstreetmap.org data: blob:;"
            "object-src 'self' blob:;"
            "media-src 'self' blob: mediastream:;"
            "connect-src 'self' blob: revisit.global *.revisit.global"
            " localhost:3000;"
            "default-src 'self';"
        )


[docs]    def prepare(self):
        """Default behavior before any HTTP method.

        By default, just sets up the XSRF token.

        """
        # Just accessing the token makes the handler send it to the browser
        self.xsrf_token


[docs]    def get(self, *args, **kwargs):
        """404 unless this method is overridden.

        The presence of this GET method means that endpoints which only
        accept POST are hidden from browsers.

        :raise tornado.web.HTTPError: 404 Not Found
        """
        raise tornado.web.HTTPError(404)


    def _current_user_cookie(self) -> str:
        return self.get_secure_cookie('user')

[docs]    def get_current_user(self) -> str:
        """Make current_user accessible.

        You probably shouldn't override this method. It makes
        {{ current_user }} accessible to templates and self.current_user
        accessible to handlers.

        :return: a string containing the user name.
        """
        user = self.current_user_model
        if user:
            return user.name
        return None


    def _get_current_user_id(self):
        """Get the current user's id for the templates.

        :return: a string contain the currently logged in user's uuid
        """
        if not self.current_user:
            return None
        return self.current_user_model.id

    def _get_current_user_prefs(self):
        """Get the current user's preferences for the templates.

        :return: a json string contain the currently logged in user's prefs.
        """
        prefs = {}
        if self.current_user:
            prefs = self.current_user_model.preferences
        return json_encode(prefs)

    def _t(self, field, survey):
        """Pick a translation from a translatable field.

        Based on user's preference.

        Falls back to default_language.
        """
        user_survey_language = self.user_survey_language(survey)
        if user_survey_language and user_survey_language in field:
            return field[user_survey_language]

        # user's preferred survey language
        user_preferred_language = self.user_default_language

        if user_preferred_language and user_preferred_language in field:
            return field[user_preferred_language]

        return field[survey.default_language]

[docs]    def get_template_namespace(self):
        """Template functions.

        TODO: Find a way to get rid of this.
        @jmwohl
        """
        namespace = super().get_template_namespace()
        user = self.current_user_model
        surveys_for_menu = most_recent_surveys(
            self.session, user.id, self.num_surveys_for_menu
        ) if user else None
        namespace.update({
            'surveys_for_menu': surveys_for_menu,
            'current_user_id': self._get_current_user_id(),
            '_t': self._t,
            'current_user_model': self.current_user_model,
            'current_user_prefs': self._get_current_user_prefs()
        })
        return namespace


[docs]    def write_error(self, status_code, **kwargs):
        """Deal with 404 errors."""
        if 'exc_info' in kwargs and kwargs['exc_info'][0] is NoResultFound:
            self.set_status(404)
            status_code = 404
        if status_code == 404:
            self.render('404.html')
            return
        super().write_error(status_code, **kwargs)




[docs]class BaseAPIHandler(BaseHandler):

    """The Tornado handler class for API resource classes."""

    @property
    def api_version(self):
        """The API version."""
        return self.application._api_version

    @property
    def api_root_path(self):
        """The API URL up to the version number."""
        return self.application._api_root_path

[docs]    def check_xsrf_cookie(self):
        """Do not check XSRF for an API request (usually)."""
        return None
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  Source code for dokomoforms.handlers.demo

"""Pages pertaining to demo mode functionality."""
import datetime

from sqlalchemy.orm.exc import NoResultFound

from dokomoforms.options import options
import dokomoforms.models as models
from dokomoforms.models import Administrator, Email
from dokomoforms.handlers.util import BaseHandler


def _create_demo_user(session):
    with session.begin():
        user = Administrator(
            name='demo_user',
            emails=[Email(address='demo@dokomoforms.org')],
        )
        survey = models.construct_survey(
            title={'English': 'Demo Education Survey'},
            survey_type='public',
            url_slug='demo',
            nodes=[
                models.construct_survey_node(
                    node=models.construct_node(
                        type_constraint='photo',
                        title={'English': 'Photo of Facility Exterior'}
                    )
                ),
                models.construct_survey_node(
                    node=models.construct_node(
                        type_constraint='facility',
                        title={'English': 'Facility'},
                        hint={'English': (
                            'Select the facility from the list, or add'
                            ' a new one.'
                        )},
                        logic={
                            'slat': -85,
                            'nlat': 85,
                            'wlng': -180,
                            'elng': 180,
                        }
                    )
                ),
                models.construct_survey_node(
                    node=models.construct_node(
                        type_constraint='multiple_choice',
                        title={'English': 'Education Type'},
                        choices=[
                            models.Choice(
                                choice_text={
                                    'English': 'public',
                                }
                            ),
                            models.Choice(
                                choice_text={
                                    'English': 'private',
                                }
                            )
                        ]
                    )
                ),
                models.construct_survey_node(
                    node=models.construct_node(
                        type_constraint='multiple_choice',
                        title={'English': 'Education Level'},
                        allow_other=True,
                        choices=[
                            models.Choice(
                                choice_text={
                                    'English': 'primary',
                                }
                            ),
                            models.Choice(
                                choice_text={
                                    'English': 'secondary',
                                }
                            ),
                            models.Choice(
                                choice_text={
                                    'English': 'both',
                                }
                            )
                        ]
                    )
                ),
                models.construct_survey_node(
                    node=models.construct_node(
                        type_constraint='integer',
                        title={'English': 'Number of Students'},
                        logic={'min': 0}
                    )
                ),
            ],
        )
        user.surveys.append(survey)
        session.add(user)
        session.flush()
        survey.submissions.extend([
            models.construct_submission(
                submission_type='public_submission',
                submitter_name='Demo Submitter 1',
                submission_time=(
                    datetime.datetime.now() - datetime.timedelta(days=1)
                ),
                save_time=(
                    datetime.datetime.now() - datetime.timedelta(days=1)
                ),
                answers=[
                    models.construct_answer(
                        survey_node=survey.nodes[1],
                        type_constraint='facility',
                        answer={
                            'facility_id': 1,
                            'lat': 40.8,
                            'lng': -73.9,
                            'facility_name': 'Demo Facility 1',
                            'facility_sector': 'Demo',
                        },
                    ),
                    models.construct_answer(
                        survey_node=survey.nodes[2],
                        type_constraint='multiple_choice',
                        answer=survey.nodes[2].node.choices[1].id,
                    ),
                    models.construct_answer(
                        survey_node=survey.nodes[3],
                        type_constraint='multiple_choice',
                        other='Technical',
                    ),
                    models.construct_answer(
                        survey_node=survey.nodes[4],
                        type_constraint='integer',
                        answer=200,
                    ),
                ],
            ),
            models.construct_submission(
                submission_type='public_submission',
                submitter_name='Demo Submitter 2',
                submission_time=(
                    datetime.datetime.now() - datetime.timedelta(days=4)
                ),
                save_time=(
                    datetime.datetime.now() - datetime.timedelta(days=4)
                ),
                answers=[
                    models.construct_answer(
                        survey_node=survey.nodes[1],
                        type_constraint='facility',
                        answer={
                            'facility_id': 2,
                            'lat': 42,
                            'lng': -74,
                            'facility_name': 'Demo Facility 2',
                            'facility_sector': 'Demo',
                        },
                    ),
                    models.construct_answer(
                        survey_node=survey.nodes[2],
                        type_constraint='multiple_choice',
                        answer=survey.nodes[2].node.choices[0].id,
                    ),
                    models.construct_answer(
                        survey_node=survey.nodes[3],
                        type_constraint='multiple_choice',
                        answer=survey.nodes[3].node.choices[0].id,
                    ),
                    models.construct_answer(
                        survey_node=survey.nodes[4],
                        type_constraint='integer',
                        answer=300,
                    ),
                ],
            ),
        ])
        session.add(survey)
    return user


[docs]class DemoUserCreationHandler(BaseHandler):

    """Use this page to log in as the demo user."""

[docs]    def get(self):
        """Create the demo account (if necessary) and log in."""
        try:
            user = (
                self.session
                .query(Administrator)
                .filter_by(name='demo_user')
                .one()
            )
        except NoResultFound:
            user = _create_demo_user(self.session)
        cookie_options = {
            'httponly': True,
        }
        if options.https:
            cookie_options['secure'] = True
        self.set_secure_cookie('user', user.id, **cookie_options)
        self.redirect('/')




[docs]class DemoLogoutHandler(BaseHandler):

    """Log out by visiting this page."""

[docs]    def get(self):
        """Clear the 'user' cookie."""
        self.clear_cookie('user')
        self.redirect('/')
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  Source code for dokomoforms.handlers.debug

"""Pages pertaining to debug-specific functionality."""
from time import sleep

from tornado.escape import json_encode, json_decode
import tornado.web

from sqlalchemy.sql import exists
from sqlalchemy.orm.exc import NoResultFound

from dokomoforms.models import User, Administrator, Email
from dokomoforms.handlers.util import BaseHandler


[docs]class DebugUserCreationHandler(BaseHandler):

    """Use this page to create a user."""

[docs]    def get(self, email='test@test_email.com'):
        """Log in for any user (creating one if necessary)."""
        email_exists = (
            self.session
            .query(exists().where(Email.address == email))
            .scalar()
        )
        created = False
        if not email_exists:
            with self.session.begin():
                creator = Administrator(
                    name='debug_user',
                    emails=[Email(address=email)],
                )
                self.session.add(creator)
            self.set_status(201)
            created = True
        DebugLoginHandler.get(self, email, created=created)




[docs]class DebugLoginHandler(BaseHandler):

    """Use this page to log in as any existing user."""

[docs]    def get(self, email="test@test_email.com", created=False):
        """Log in by supplying an e-mail address."""
        try:
            user = (
                self.session.query(User.id, User.name)
                .join(Email)
                .filter(Email.address == email)
                .one()
            )
            cookie_options = {
                'httponly': True,
            }
            self.set_secure_cookie('user', user.id, **cookie_options)
            response = {
                'email': email,
                'created': created,
            }
            self.write(response)
            self.finish()
        except NoResultFound:
            _ = self.locale.translate
            raise tornado.web.HTTPError(
                422,
                reason=_(
                    'There is no account associated with the e-mail'
                    ' address {}'.format(email)
                ),
            )




[docs]class DebugLogoutHandler(BaseHandler):

    """Log out by visiting this page."""

[docs]    def get(self):
        """Clear the 'user' cookie."""
        self.clear_cookie('user')
        self.write('You have logged out.')




[docs]class DebugPersonaHandler(BaseHandler):

    """For testing purposes there's no need to hit the real URL."""

[docs]    def check_xsrf_cookie(self):
        """No need for this..."""
        pass


[docs]    def post(self):
        """The test user has logged in."""
        self.write({'status': 'okay', 'email': 'test_creator@fixtures.com'})




revisit_online = slow_mode = None
facilities_file = compressed_facilities = lzs = None


[docs]def revisit_debug():  # pragma: no cover
    global revisit_online
    global slow_mode
    global facilities_file
    global compressed_facilities
    global lzs
    import lzstring
    revisit_online = True
    slow_mode = False
    facilities_file = 'tests/python/fake_revisit_facilities.json'
    with open(facilities_file, 'rb') as facilities:
        compressed_facilities = facilities.read()
    lzs = lzstring.LZString()



[docs]class DebugRevisitHandler(BaseHandler):

    """For testing purposes there's no need to hit Revisit proper."""

[docs]    def check_xsrf_cookie(self):
        """Debug endpoint."""
        return None


[docs]    def get(self):
        """Get dummy facilities."""
        global slow_mode
        if not revisit_online:
            raise tornado.web.HTTPError(502)
        if slow_mode:  # pragma: no cover
            sleep(2.5)
        self.write(compressed_facilities)
        self.set_header('Content-Type', 'application/json')


[docs]    def post(self):
        """Add a facility."""
        global compressed_facilities
        if not revisit_online:
            raise tornado.web.HTTPError(502)
        new_facility = json_decode(self.request.body)
        c_facilities_json = json_decode(compressed_facilities)
        facility_data = (
            c_facilities_json['facilities']['children']['wn']['data'][0]
        )
        uncompressed = json_decode(lzs.decompressFromUTF16(facility_data))
        uncompressed.append({
            '_version': 0,
            'active': True,
            'coordinates': new_facility['coordinates'],
            'createdAt': '2014-04-23T20:32:20.043Z',
            'href': (
                'http://localhost:3000/api/v0/facilities/{}.json'.format(
                    new_facility['uuid']
                )
            ),
            'identifiers': [],
            'name': new_facility['name'],
            'properties': new_facility['properties'],
            'updatedAt': '2014-04-23T20:32:20.043Z',
            'uuid': new_facility['uuid'],
        })
        compressed = lzs.compressToUTF16(json_encode(uncompressed))
        c_facilities_json['facilities']['children']['wn']['data'] = [
            compressed
        ]
        compressed_facilities = json_encode(c_facilities_json).encode()
        self.set_status(201)




[docs]class DebugToggleRevisitHandler(BaseHandler):

    """For turning the fake Revisit endpoint off and on."""

[docs]    def get(self):
        """Toggle the 'online' state of the GET endpoint."""
        global revisit_online
        global compressed_facilities
        state_arg = self.get_argument('state', None)
        if state_arg:
            if state_arg == 'true':
                revisit_online = True
                with open(facilities_file, 'rb') as facilities:
                    compressed_facilities = facilities.read()
            else:
                revisit_online = False
        else:
            revisit_online = not revisit_online




[docs]class DebugToggleRevisitSlowModeHandler(BaseHandler):  # pragma: no cover

    """For toggling slow mode."""

[docs]    def get(self):
        """Toggle the 'slow' state of the GET endpoint."""
        global slow_mode
        state_arg = self.get_argument('state', None)
        if state_arg:
            slow_mode = state_arg == 'true'
        else:
            slow_mode = not slow_mode
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  Source code for dokomoforms.handlers.api.v0.photos

"""TornadoResource class for dokomoforms.models.answer.Photo."""
from dokomoforms.handlers.api.v0 import BaseResource
from dokomoforms.models import Photo, add_new_photo_to_session


[docs]class PhotoResource(BaseResource):

    """Restless resource for Photos."""

    resource_type = Photo
    default_sort_column_name = 'created_on'
    objects_key = 'photos'

[docs]    def is_authenticated(self):
        """Allow unauthenticated POSTs."""
        if self.request_method() == 'POST':
            return True
        return super().is_authenticated()


[docs]    def create(self):
        """Create a Photo. Must match an existing PhotoAnswer."""
        authenticated = super().is_authenticated()
        if not authenticated:
            self._check_xsrf_cookie()

        self.data['image'] = self.data['image'].encode()
        photo = add_new_photo_to_session(self.session, **self.data)
        photo_dict = photo._asdict()
        del photo_dict['image']
        return photo_dict
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  Source code for dokomoforms.handlers.api.v0.base

"""The base class of the TornadoResource classes in the api module."""
from abc import ABCMeta, abstractmethod
from collections import OrderedDict
import datetime
import logging
from time import localtime

from passlib.hash import bcrypt_sha256

from restless.tnd import TornadoResource
import restless.exceptions as exc

from sqlalchemy import text, func
from sqlalchemy.sql.functions import count
from sqlalchemy.exc import SQLAlchemyError
from sqlalchemy.orm.exc import NoResultFound

import tornado.web

from dokomoforms.exc import SurveyAccessForbidden
from dokomoforms.handlers.api.v0.serializer import ModelJSONSerializer
from dokomoforms.handlers.api.v0.util import filename_safe
from dokomoforms.handlers.util import BaseHandler, BaseAPIHandler
from dokomoforms.models import Administrator, Email, Survey, Submission
from dokomoforms.models.survey import (
    administrator_filter, _administrator_table
)
from dokomoforms.models.util import column_search, get_fields_subset, get_model
from dokomoforms.exc import DokomoError


[docs]class BaseResource(TornadoResource, metaclass=ABCMeta):

    """Set up the basics for the model resource.

    BaseResource does some basic configuration for the restless resources.
    - sets the base request handler class which is used by the resources
    - providing reference to the ORM session via request handler
    - inserting a serializer for dokomo Models
    - setting up authentication
    """

    _request_handler_base_ = BaseAPIHandler

    # The serializer is used to serialize / deserialize models to json
    serializer = ModelJSONSerializer()

    @property  # pragma: no cover
    @abstractmethod
    def resource_type(self):
        """The model class for the resource."""

    @property  # pragma: no cover
    @abstractmethod
    def default_sort_column_name(self):
        """The default ORDER BY column name for list responses."""

    @property  # pragma: no cover
    @abstractmethod
    def objects_key(self):
        """The key for list responses."""

    @property
    def session(self):
        """The handler's session."""
        return self.r_handler.session

    @property
    def current_user_model(self):
        """The handler's current_user_model."""
        logged_in_user = self.r_handler.current_user_model
        if logged_in_user:
            return logged_in_user
        try:
            email = self.r_handler.request.headers['Email']
        except KeyError:
            return None
        try:
            return (
                self.session
                .query(Administrator)
                .join(Email)
                .filter(Email.address == email)
                .one()
            )
        except NoResultFound:
            return None

    @property
    def current_user(self):
        """The handler's current_user."""
        user = self.current_user_model
        if user:
            return user.name
        return None

    @property
    def content_type(self):
        """The format specified in the request."""
        return self._query_arg('format', default='json').lower()

    @property
    def query_modifiers_applied(self):
        """Whether there were any modifiers applied to the query."""
        modifiers = set(self.request.arguments)
        modifiers.discard('format')
        modifiers.discard('dialect')
        return bool(modifiers)

    def _set_filename(self, filename, extension):
        now = datetime.datetime.now().isoformat()
        filename += '_' + now
        if self.query_modifiers_applied:
            filename += '_modified'
        self.ref_rh.set_header(
            'Content-Disposition',
            'inline; filename={}.{}'.format(
                filename_safe(filename), extension
            )
        )

    def _get_model(self, model_id, model_cls=None, exception=None):
        """Get an instance of this model class by id."""
        if model_cls is None:
            model_cls = self.resource_type
        return get_model(self.session, model_cls, model_id, exception)

    def _query_arg(self, argument_name, output=None, default=None):
        """Get a useful query parameter argument."""
        arg = self.r_handler.get_query_argument(argument_name, None)

        # Return default if the argument was not given.
        if not arg:
            return arg if arg == 0 else default

        # Convert 'true'/'false' argument into True or False
        if output is bool:
            return arg.lower() == 'true'

        # Convert a comma-separated list to a list of strings
        if output is list:
            return arg.split(',')

        # Apply the parsing function if supplied.
        if output is not None:
            return output(arg)

        return arg

[docs]    def build_response(self, data, status=200):
        """Finish the Tornado response.

        This takes into account non-JSON content-types.
        """
        if self.content_type == 'csv':
            content_type = 'text/csv'
        else:
            content_type = 'application/json'
        self.ref_rh.set_header(
            'Content-Type', '{}; charset=UTF-8'.format(content_type)
        )
        self.ref_rh.set_status(status)
        self.ref_rh.finish(data)


[docs]    def handle_error(self, err):
        """Generate a serialized error message.

        If the error came from Tornado, pass it along as such.
        Otherwise, turn certain expected errors into 400 BAD REQUEST instead
        of 500 INTERNAL SERVER ERROR.
        """
        understood = (
            KeyError, ValueError, TypeError, AttributeError,
            SQLAlchemyError, DokomoError
        )

        if isinstance(err, tornado.web.HTTPError):
            restless_error = exc.HttpError(err.log_message)
            restless_error.status = err.status_code
            err = restless_error
        elif isinstance(err, SurveyAccessForbidden):
            restless_error = exc.HttpError(str(err))
            restless_error.status = 403
            err = restless_error
        elif isinstance(err, NoResultFound):
            err = exc.NotFound()
        elif isinstance(err, understood):
            err = exc.BadRequest(err)
        logging.exception(err)
        return super().handle_error(err)


[docs]    def wrap_list_response(self, data):
        """Wrap a list response in a dict.

        Takes a list of data & wraps it in a dictionary (within the ``objects``
        key).
        For security in JSON responses, it's better to wrap the list results in
        an ``object`` (due to the way the ``Array`` constructor can be attacked
        in Javascript).
        See http://haacked.com/archive/2009/06/25/json-hijacking.aspx/
        & similar for details.
        Overridable to allow for modifying the key names, adding data (or just
        insecurely return a plain old list if that's your thing).
        :param data: A list of data about to be serialized
        :type data: list
        :returns: A wrapping dict
        :rtype: dict
        """
        response = OrderedDict((
            (self.objects_key, data[2]),
            ('total_entries', data[1]),
            ('filtered_entries', data[0]),
        ))
        # add additional properties to the response object
        full_response = self._add_meta_props(response)

        return full_response


    def _check_xsrf_cookie(self):
        return BaseHandler.check_xsrf_cookie(self.r_handler)

[docs]    def is_authenticated(self, admin_only=True):
        """Return whether the request has been authenticated."""
        # A logged-in user (or specifically Administrator) is authenticated.
        if self.r_handler.current_user is not None:
            not_an_admin_but_should_be = (
                admin_only and
                self.r_handler.current_user_model.role != 'administrator'
            )
            if not_an_admin_but_should_be:
                return False
            if self.request_method() not in {'GET', 'HEAD', 'OPTIONS'}:
                self._check_xsrf_cookie()
            return True

        # An Administrator can log in with a token.
        try:
            token = self.r_handler.request.headers['Token']
            email = self.r_handler.request.headers['Email']
        except KeyError:
            return False
        # Get the user's token hash and expiration time.
        try:
            user = (
                self.session
                .query(Administrator.token, Administrator.token_expiration)
                .join(Email)
                .filter(Email.address == email)
                .one()
            )
        except NoResultFound:
            return False
        if user.token is None:
            return False
        if user.token_expiration.timetuple() < localtime():
            return False
        return bcrypt_sha256.verify(token, user.token)


    def _specific_fields(self, model_or_models, is_detail=True):
        """Pick out the specified fields on the given models.

        TODO: Confirm that this is not a performance bottleneck.
        """
        fields = self._query_arg('fields', list)

        # No fields specified -> return them all.
        if fields is None:
            return model_or_models

        if is_detail:
            the_model = model_or_models
            return get_fields_subset(the_model, fields)
        models = model_or_models
        return [get_fields_subset(model, fields) for model in models]

[docs]    def detail(self, model_id):
        """Return a single instance of a model."""
        return self._specific_fields(self._get_model(model_id))


[docs]    def list(self, where=None):
        """Return a list of instances of this model.

        Given a model class, build up the ORM query based on query params
        and return the query result.
        """
        self.session.flush()
        model_cls = self.resource_type
        query = self.session.query(model_cls, count().over())

        limit = self._query_arg('limit', int)
        offset = self._query_arg('offset', int)
        deleted = self._query_arg('show_deleted', bool, False)
        search_term = self._query_arg('search')
        regex = self._query_arg('regex', bool, False)
        search_fields = self._query_arg(
            'search_fields', list, default=['title']
        )
        search_lang = self._query_arg('lang')

        default_sort = ['{}:ASC'.format(self.default_sort_column_name)]
        order_by_text = (
            element.split(':') for element in self._query_arg(
                'order_by', list, default=default_sort
            )
        )

        type_constraint = self._query_arg('type')
        user_id = self._query_arg('user_id')

        num_total = self.session.query(func.count(self.resource_type.id))
        if user_id is not None:
            if model_cls is Submission:
                num_total = num_total.join(Survey.submissions)
            num_total = (
                num_total
                .outerjoin(_administrator_table)
                .filter(administrator_filter(user_id))
            )
        num_total = num_total.scalar()

        if search_term is not None:
            for search_field in search_fields:
                query = column_search(
                    query,
                    model_cls=model_cls,
                    column_name=search_field,
                    search_term=search_term,
                    language=search_lang,
                    regex=regex,
                )

        if user_id is not None:
            if model_cls is Submission:
                query = query.join(Survey.submissions)
            query = (
                query
                .outerjoin(_administrator_table)
                .filter(administrator_filter(user_id))
            )

        if not deleted:
            query = query.filter(~model_cls.deleted)

        if type_constraint is not None:
            query = query.filter(model_cls.type_constraint == type_constraint)

        if where is not None:
            query = query.filter(where)

        for attribute_name, direction in order_by_text:
            try:
                order = getattr(model_cls, attribute_name)
            except AttributeError:
                order = text(
                    '{} {} NULLS LAST'.format(attribute_name, direction)
                )
            else:
                directions = {'asc': order.asc, 'desc': order.desc}
                order = directions[direction.lower()]().nullslast()
            query = query.order_by(order)

        if limit is not None:
            query = query.limit(limit)

        if offset is not None:
            query = query.offset(offset)

        result = query.all()
        if result:
            num_filtered = result[0][1]
            models = [res[0] for res in result]
            result = self._specific_fields(models, is_detail=False)
            return num_filtered, num_total, result
        return 0, num_total, []


[docs]    def update(self, model_id):
        """Update a model."""
        model = self._get_model(model_id)
        with self.session.begin():
            for attribute, value in self.data.items():
                setattr(model, attribute, value)
        return model


[docs]    def delete(self, model_id):
        """Set the deleted attribute to True. Does not destroy the instance."""
        model = self._get_model(model_id)
        with self.session.begin():
            model.deleted = True


    def _add_meta_props(self, response):
        """Add metadata to the response.

        Add the appropriate metadata fields to the response body object. Any
        properties that should sit alongside the list of objects being
        returned should be added here.

        e.g. if the request contained a limit, include the limit value in
        the response:

        {
            "objects": [{
                "title": "Testing"
            },
            {
                "title": "Check One"
            }],
            "limit": 5
        }
        """
        for prop in sorted(self.r_handler.request.arguments):
            prop_value = self.r_handler.get_query_argument(prop)
            if prop_value.isdigit():
                prop_value = int(prop_value)
            response[prop] = prop_value

        return response
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  Source code for dokomoforms.handlers.user.enumerate

"""Survey view handler."""
from restless.exceptions import Unauthorized

import tornado.web

from dokomoforms.exc import SurveyAccessForbidden
from dokomoforms.handlers.util import BaseHandler, auth_redirect
from dokomoforms.handlers.api.v0 import get_survey_for_handler
from dokomoforms.options import options
from dokomoforms.models import Survey


[docs]class EnumerateHomepageHandler(BaseHandler):

    """The endpoint for the main Enumerator interface."""

    @tornado.web.authenticated
[docs]    def get(self):
        """GET the enumerate interface."""
        self.render('enumerate_homepage.html')




[docs]class Enumerate(BaseHandler):

    """View and submit to a survey."""

[docs]    def get(self, survey_id):
        """GET the main survey view.

        Render survey page for given survey id, embed JSON into to template so
        browser can cache survey in HTML.

        Raises tornado http error.

        @survey_id: Requested survey id.
        """
        try:
            survey = get_survey_for_handler(self, survey_id)
        except Unauthorized:
            return auth_redirect(self)
        except SurveyAccessForbidden:
            raise tornado.web.HTTPError(403)

        # pass in the revisit url
        self.render(
            'view_enumerate.html',
            current_user_model=self.current_user_model,
            survey=survey,
            revisit_url=options.revisit_url
        )




[docs]class EnumerateTitle(BaseHandler):

    """View and submit to a survey identified by title."""

[docs]    def get(self, title):
        """GET the main survey view.

        Render survey page for given survey title, embed JSON into to template
        so browser can cache survey in HTML.

        Checks for Survey.url_slug

        Raises tornado http error.
        """
        survey_id = (
            self.session
            .query(Survey.id)
            .filter_by(url_slug=title)
            .scalar()
        )
        if survey_id is None:
            raise tornado.web.HTTPError(404)
        Enumerate.get(self, survey_id)
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  Source code for dokomoforms.handlers.user.admin

"""Admin view handlers."""
from dokomoforms.models import generate_question_stats
from dokomoforms.models.answer import ANSWER_TYPES
from dokomoforms.handlers.util import BaseHandler, authenticated_admin
from dokomoforms.handlers.api.v0 import (
    get_survey_for_handler, get_submission_for_handler
)


[docs]class AdminHomepageHandler(BaseHandler):

    """The endpoint for the main Administrator interface."""

    @authenticated_admin
[docs]    def get(self):
        """GET the admin interface."""
        self.render('admin_homepage.html')




[docs]class ViewSurveyHandler(BaseHandler):

    """The endpoint for getting a single survey's admin page."""

    @authenticated_admin
[docs]    def get(self, survey_id: str):
        """GET the admin page for a survey."""
        # TODO: should this be done in JS?
        survey = get_survey_for_handler(self, survey_id)
        self.render(
            'view_survey.html',
            survey=survey,
        )




[docs]class ViewSurveyDataHandler(BaseHandler):

    """The endpoint for getting a single survey's data page."""

    def _get_map_data(self, survey_nodes):
        for survey_node in survey_nodes:
            if survey_node.type_constraint not in {'location', 'facility'}:
                continue
            answer_cls = ANSWER_TYPES[survey_node.type_constraint]
            answers = (
                self.session
                .query(answer_cls)
                .filter_by(survey_node_id=survey_node.id)
                .filter(answer_cls.main_answer.isnot(None))
            )
            result = {
                'survey_node_id': survey_node.id
            }
            if survey_node.type_constraint == 'location':
                result['map_data'] = [
                    {
                        'submission_id': answer.submission_id,
                        'coordinates': answer.response['response'],
                    } for answer in answers
                ]
            if survey_node.type_constraint == 'facility':
                result['map_data'] = [
                    {
                        'submission_id': answer.submission_id,
                        'facility_name':
                            answer.response['response']['facility_name'],
                        'coordinates': {
                            'lat': answer.response['response']['lat'],
                            'lng': answer.response['response']['lng']}
                    } for answer in answers
                ]
            yield result  # pragma: no branch

    @authenticated_admin
[docs]    def get(self, survey_id: str):
        """GET the data page."""
        survey = get_survey_for_handler(self, survey_id)

        # Sometimes during a test run the session reports that the survey has
        # no nodes (even though the database says otherwise). I haven't seen it
        # occur in normal usage... but this seems safe enough.
        self.session.refresh(survey)

        question_stats = list(generate_question_stats(survey))
        location_stats = self._get_map_data(
            stat['survey_node'] for stat in question_stats
        )
        self.render(
            'view_data.html',
            survey=survey,
            question_stats=question_stats,
            location_stats=location_stats,
        )




[docs]class ViewSubmissionHandler(BaseHandler):

    """The endpoint for viewing a submission."""

    @authenticated_admin
[docs]    def get(self, submission_id: str):
        """GET the visualization page."""
        submission = get_submission_for_handler(self, submission_id)
        survey = get_survey_for_handler(self, submission.survey_id)
        self.render(
            'view_submission.html', survey=survey, submission=submission
        )




[docs]class ViewUserAdminHandler(BaseHandler):

    """The endpoint for getting the user administration admin page."""

    @authenticated_admin
[docs]    def get(self):
        """GET the user admin page."""
        # TODO: we could bootstrap with the initial data here, probably
        # not worth it.
        self.render(
            'view_user_admin.html'
        )
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  Source code for dokomoforms.handlers.api.v0.users

"""TornadoResource class for dokomoforms.models.user.User."""
from sqlalchemy.orm.exc import NoResultFound

from dokomoforms.handlers.api.v0 import BaseResource
from dokomoforms.exc import UserRequiresEmailError
from dokomoforms.models import User, Email, Survey, construct_user, get_model


[docs]class UserResource(BaseResource):

    """Restless resource for Users."""

    resource_type = User
    default_sort_column_name = 'name'
    objects_key = 'users'

    def _survey(self, survey_id: str) -> Survey:
        return get_model(self.session, Survey, survey_id)

    def _email(self, address: str) -> Email:
        """Get or create an Email."""
        try:
            return self.session.query(Email).filter_by(address=address).one()
        except NoResultFound:
            return Email(address=address)

    def _modify_survey_data(self, field_name: str):
        """The API asks for survey id, but the model wants Survey objects."""
        if field_name in self.data:
            self.data[field_name] = [
                self._survey(s_id) for s_id in self.data[field_name]
            ]

[docs]    def create(self):
        """Create a new user."""
        if not self.data.get('emails'):
            raise UserRequiresEmailError()
        self.data['emails'] = [
            Email(address=address) for address in self.data['emails']
        ]
        self._modify_survey_data('allowed_surveys')
        self._modify_survey_data('admin_surveys')
        with self.session.begin():
            user = construct_user(**self.data)
            self.session.add(user)
        return user


[docs]    def update(self, user_id):
        """Update a user."""
        if 'emails' in self.data:
            self.data['emails'] = [
                self._email(address) for address in self.data['emails']
            ]
        self._modify_survey_data('allowed_surveys')
        self._modify_survey_data('admin_surveys')
        self._modify_survey_data('surveys')
        return super().update(user_id)
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  Source code for dokomoforms.handlers.api.v0.nodes

"""TornadoResource class for dokomoforms.models.node.Node subclasses."""
from dokomoforms.handlers.api.v0 import BaseResource
from dokomoforms.models import (
    Node, Choice, construct_node
)


[docs]class NodeResource(BaseResource):

    """Restless resource for Nodes.

    BaseResource sets the serializer, which uses the dokomo models'
    ModelJSONEncoder for json conversion.
    """

    resource_type = Node
    default_sort_column_name = 'last_update_time'
    objects_key = 'nodes'

[docs]    def create(self):
        """Create a new node."""
        is_mc = self.data['type_constraint'] == 'multiple_choice'
        with self.session.begin():
            # create a list of Node models
            # - if the node is a multiple_choice, create Choice models
            # first creating the node.
            if is_mc and 'choices' in self.data:
                self.data['choices'] = [
                    Choice(**choice) for choice in self.data['choices']
                ]

            node = construct_node(**self.data)
            self.session.add(node)

        return node



    # def prepare(self, data):
    #     """Determine which fields to return.

    #     If we don't prep the data, all the fields get returned!

    #     We can subtract fields here if there are fields which shouldn't
    #     be included in the API.
    #     """
    #     return data
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  Source code for dokomoforms.handlers.api.v0.surveys

"""TornadoResource class for dokomoforms.models.survey.Survey."""
import os.path
import datetime

import restless.exceptions as exc
from restless.constants import CREATED

from sqlalchemy import cast, Date
from sqlalchemy.sql import func

from dokomoforms.exc import SurveyAccessForbidden
from dokomoforms.handlers.api.v0 import BaseResource
from dokomoforms.handlers.api.v0.submissions import (
    SubmissionResource, _create_submission
)
from dokomoforms.models import (
    Survey, Submission, SubSurvey, Choice,
    construct_survey, construct_survey_node, construct_bucket,
    administrator_filter, get_model,
    Node, construct_node
)
from dokomoforms.models.survey import _administrator_table


# TODO: clean up this mess
def _create_sub_survey(session, sub_survey_dict, parent_node):
    for bucket_dict in sub_survey_dict['buckets']:
        if bucket_dict['bucket_type'] == 'multiple_choice':
            choice_dict = bucket_dict['bucket']
            choice_number = choice_dict.pop('choice_number', None)
            if choice_number is not None:
                bucket_dict['bucket'] = parent_node.choices[choice_number]
            choice_id = choice_dict.pop('choice_id', None)
            if choice_id is not None:
                bucket_dict['bucket'] = session.query(Choice).get(choice_id)
    sub_survey_dict['buckets'] = [
        construct_bucket(**b) for b in sub_survey_dict['buckets']
    ]
    repeatable = sub_survey_dict.get('repeatable', None)
    _cogsn = _create_or_get_survey_node
    sub_survey_dict['nodes'] = [
        _cogsn(session, node, repeatable) for node in sub_survey_dict['nodes']
    ]
    return SubSurvey(**sub_survey_dict)


def _create_or_get_survey_node(session, survey_node_dict, repeatable=None):
    node_dict = survey_node_dict['node']
    if 'id' in node_dict:
        node = get_model(session, Node, node_dict['id'])
    else:
        choices = node_dict.get('choices', None)
        if choices is not None:
            node_dict['choices'] = [
                Choice(**choice) for choice in choices
            ]
        node = construct_node(**node_dict)
    survey_node_dict['node'] = node
    if repeatable is not None:
        survey_node_dict['repeatable'] = repeatable
    _css = _create_sub_survey
    sub_survey_data = survey_node_dict.get('sub_surveys', None)
    if sub_survey_data is not None:
        survey_node_dict['sub_surveys'] = [
            _css(session, ssd, node) for ssd in sub_survey_data
        ]
    return construct_survey_node(**survey_node_dict)


[docs]class SurveyResource(BaseResource):

    """Restless resource for Surveys.

    BaseResource sets the serializer, which uses the dokomo models'
    ModelJSONEncoder for json conversion.
    """

    # Set the property name on the outputted json
    resource_type = Survey
    default_sort_column_name = 'created_on'
    objects_key = 'surveys'

    http_methods = {
        'list': {
            'GET': 'list',
            'POST': 'create',
            'PUT': 'update_list',
            'DELETE': 'delete_list',
        },
        'detail': {
            'GET': 'detail',
            'POST': 'create_detail',
            'PUT': 'update',
            'DELETE': 'delete',
        },
        'list_submissions': {
            'GET': 'list_submissions'
        },
        'stats': {
            'GET': 'stats'
        },
        'activity': {
            'GET': 'activity'
        },
        'activity_all': {
            'GET': 'activity_all'
        },
        'submit': {
            'POST': 'submit'
        }
    }

[docs]    def __init__(self, *args, **kwargs):
        """Make submit return 201."""
        super().__init__(*args, **kwargs)
        self.status_map['submit'] = CREATED


[docs]    def is_authenticated(self):
        """GET detail is allowed unauthenticated."""
        # TODO: always allowed unauthenticated?
        uri = self.request.uri
        uri_parts = uri.rstrip('/').split('/')
        request_method = self.request_method()
        if request_method == 'GET':
            survey_id_index = -1
            url_name = 'survey'
        elif request_method == 'POST':
            survey_id_index = -2
            url_name = 'submit_to_survey'
        if request_method in {'GET', 'POST'} and len(uri_parts) != 4:
            survey_id = uri_parts[survey_id_index]
            url = self.application.reverse_url(url_name, survey_id)
            if uri == os.path.commonprefix((uri, url)):
                return True
        return super().is_authenticated()


[docs]    def detail(self, survey_id):
        """Return the given survey.

        Public surveys don't require authentication.
        Enumerator-only surveys do required authentication, and the user must
        be one of the survey's enumerators or an administrator.
        """
        result = super().detail(survey_id)
        survey = self.session.query(Survey).get(survey_id)
        if survey.survey_type == 'public':
            return result
        authenticated = super().is_authenticated(admin_only=False)
        if not authenticated:
            raise exc.Unauthorized()
        user = self.current_user_model
        if user.role == 'administrator':
            return result
        if user not in survey.enumerators:
            raise SurveyAccessForbidden(survey.id)
        return result


[docs]    def create(self):
        """Create a new survey.

        Uses the current_user_model (i.e. logged-in user) as creator.
        """
        with self.session.begin():
            # create a list of Node models
            _node = _create_or_get_survey_node
            self.data['nodes'] = [
                _node(self.session, node) for node in self.data['nodes']
            ]
            self.data['creator'] = self.current_user_model
            # pass survey props as kwargs
            survey = construct_survey(**self.data)
            self.session.add(survey)

        return survey


[docs]    def submit(self, survey_id):
        """Submit to a survey."""
        return _create_submission(self, self._get_model(survey_id))


[docs]    def list_submissions(self, survey_id):
        """List all submissions for a survey."""
        sub_resource = SubmissionResource()
        sub_resource.ref_rh = self.ref_rh
        sub_resource.request = self.request
        sub_resource.application = self.application
        where = Submission.survey_id == survey_id
        result = sub_resource.list(where=where)
        response = sub_resource.wrap_list_response(result)
        if sub_resource.content_type == 'csv':
            title = (
                self.session
                .query(Survey.title[Survey.default_language])
                .filter_by(id=survey_id)
                .scalar()
            )
            self._set_filename('survey_{}_submissions'.format(title), 'csv')
        else:
            response['total_entries'] = (
                self.session
                .query(func.count(Submission.id))
                .filter_by(survey_id=survey_id)
                .scalar()
            )
            response['survey_id'] = survey_id
        return response


[docs]    def stats(self, survey_id):
        """Get stats for a survey."""
        result = (
            self.session
            .query(
                func.max(Survey.created_on),
                func.min(Submission.save_time),
                func.max(Submission.save_time),
                func.count(Submission.id),
            )
            .select_from(Submission)
            .join(Survey)
            # TODO: ask @jmwohl what this line is supposed to do
            # .filter(User.id == self.current_user_model.id)
            .filter(Submission.survey_id == survey_id)
            .one()
        )

        response = {
            "created_on": result[0],
            "earliest_submission_time": result[1],
            "latest_submission_time": result[2],
            "num_submissions": result[3]
        }
        return response


[docs]    def activity_all(self):
        """Get activity for all surveys."""
        days = int(self.r_handler.get_argument('days', 30))
        user_id = self.r_handler.get_argument('user_id', None)
        response = self._generate_activity_response(days, user_id=user_id)
        return response


[docs]    def activity(self, survey_id):
        """Get activity for a single survey."""
        days = int(self.r_handler.get_argument('days', 30))
        response = self._generate_activity_response(days, survey_id=survey_id)
        return response


    def _generate_activity_response(self,
                                    days=30, user_id=None, survey_id=None):
        """Get the activity response.

        Build and execute the query for activity, specifying the number of days
        in the past from the current date to return.

        If a survey_id is specified, only activity from that
        survey will be returned.
        """
        # number of days prior to return
        today = datetime.date.today()
        from_date = today - datetime.timedelta(days=days - 1)

        # truncate the datetime to just the day
        submission_date = (
            cast(Submission.save_time, Date).label('submission_date')
        )

        query = self.session.query(submission_date, func.count())

        if user_id is not None:
            query = (
                query
                .join(Survey.submissions)
                .outerjoin(_administrator_table)
                .filter(administrator_filter(user_id))
            )

        query = query.filter(Submission.save_time >= from_date)

        if survey_id is not None:
            query = query.filter(Submission.survey_id == survey_id)

        query = (
            query
            .group_by('submission_date')
            .order_by(submission_date.desc())
        )

        # TODO: Figure out if this should use OrderedDict
        return {'activity': [
            {'date': date, 'num_submissions': num} for date, num in query
        ]}


    # def prepare(self, data):
    #     """Determine which fields to return.

    #     If we don't prep the data, all the fields get returned!

    #     We can subtract fields here if there are fields which shouldn't
    #     be included in the API.
    #     """
    #     return data


[docs]def get_survey_for_handler(tornado_handler, survey_id):
    """Maybe a handler needs a survey from the API."""
    survey_resource = SurveyResource()
    survey_resource.ref_rh = tornado_handler
    survey_resource.request = tornado_handler.request
    survey_resource.application = tornado_handler.application
    return survey_resource.detail(survey_id)
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