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beaver_manager package

Beaver Management app using flask


	
beaver_manager.app

	Flask [http://flask.pocoo.org/docs/0.10/api/#flask.Flask] – Flask application instance






	
beaver_manager.db

	SQLAlchemy [http://flask-sqlalchemy.pocoo.org/2.1/api/#flask.ext.sqlalchemy.SQLAlchemy] – SQLAlchemy
databse instance






Submodules




beaver_manager.decorators module


	
beaver_manager.decorators.async(f)[source]

	Decorator that will make any function asynchronus








beaver_manager.email module

Module to control email


	
beaver_manager.email.send_email(subject, sender, recipients, text_body, html_body)[source]

	Sends email to recipent using the flasks email module

Args:
subject (str): Plain text
sender (str): Sender of email in plain text
recepients (str): Reciepent email. Can be list of strings
text_body (str): Body of message without HTML formatting
html_body (str): Body of message with HTML formattin








beaver_manager.forms module


	
class beaver_manager.forms.BeaverAttendanceForm(formdata=<class 'flask_wtf.form._Auto'>, obj=None, prefix='', csrf_context=None, secret_key=None, csrf_enabled=None, *args, **kwargs)[source]

	Bases: flask_wtf.form.Form


	
beavers = <UnboundField(MultiCheckboxField, ('Present: ',), {'coerce': <class 'int'>})>

	








	
class beaver_manager.forms.BeaverSortForm(formdata=<class 'flask_wtf.form._Auto'>, obj=None, prefix='', csrf_context=None, secret_key=None, csrf_enabled=None, *args, **kwargs)[source]

	Bases: flask_wtf.form.Form


	
sort_on = <UnboundField(SelectField, ('Sort By',), {'choices': [('surname', 'Surname'), ('first_name', 'First Name'), ('lodge.name', 'Lodge')]})>

	








	
class beaver_manager.forms.EmailForm(formdata=<class 'flask_wtf.form._Auto'>, obj=None, prefix='', csrf_context=None, secret_key=None, csrf_enabled=None, *args, **kwargs)[source]

	Bases: flask_wtf.form.Form


	
message = <UnboundField(TextAreaField, (), {})>

	




	
subject = <UnboundField(StringField, (), {})>

	








	
class beaver_manager.forms.MultiCheckboxField(label=None, validators=None, coerce=<class 'str'>, choices=None, **kwargs)[source]

	Bases: wtforms.fields.core.SelectMultipleField

A multiple-select, except displays a list of checkboxes.

Iterating the field will produce subfields, allowing custom rendering of
the enclosed checkbox fields.


	
option_widget = <wtforms.widgets.core.CheckboxInput object>

	




	
widget = <wtforms.widgets.core.ListWidget object>

	








	
class beaver_manager.forms.TripSortForm(formdata=<class 'flask_wtf.form._Auto'>, obj=None, prefix='', csrf_context=None, secret_key=None, csrf_enabled=None, *args, **kwargs)[source]

	Bases: flask_wtf.form.Form


	
sort_on = <UnboundField(SelectField, ('Sort By',), {'choices': [('date', 'Date'), ('location', 'Location')]})>

	










beaver_manager.models module

This module contains SQLAlchemy model definitions to create SQL tables


	
class beaver_manager.models.Attendance(**kwargs)[source]

	Bases: flask_sqlalchemy.Model

A model for a meeting. Linked to a Criterion to allow automatic
completetion of badges. If beaver was present for the meeting then the
criterion is completed.


	
id

	int – Unique Primary Key.






	
date

	DateTime – Date of meeting






	
criterion_id

	int – Foreign key for Criterion






	
criterion

	Criterion – Provides a link to the
Criterion that Attendance is
asscociated with






	
description

	str – Brief description of evening






	
organiser

	str – Name of organiser for that meeting










	
class beaver_manager.models.Badge(**kwargs)[source]

	Bases: flask_sqlalchemy.Model

Model for a Badge


	
id

	int – Unique Primary Key.






	
name

	str – Name of the badge






	
img_url

	str – URL for the badge image






	
beavers_badges

	list[BeaverBadge] – A list of beavers_badges
asscociated with the lodge










	
class beaver_manager.models.BadgeCriterion(criterion_id, badge_id, completed)[source]

	Bases: flask_sqlalchemy.Model

Model for a BadgeCriterion. Acts as an intermediary between
BeaverBadge and Criterion





	Parameters:	
	criterion_id (int [https://docs.python.org/library/functions.html#int]) – Foreign key for Criterion

	badge_id (int [https://docs.python.org/library/functions.html#int]) – Foreign key for BeaverBadge

	completed (bool [https://docs.python.org/library/functions.html#bool]) – Represents whether the criterion has been completed
or not










	
id

	int – Unique Primary Key.






	
criterion

	Crterion – Provides a link to the
Criterion that criterion is
asscociated with






	
badge

	BeaverBadge – Provides a link to the
BeaverBadge that criterion is
asscociated with






	
description

	str – Desription of criterion










	
class beaver_manager.models.Beaver(**kwargs)[source]

	Bases: flask_sqlalchemy.Model

Model for a beaver


	
id

	int – Unique Primary Key.






	
first_name

	str – The beaver’s first name






	
surname

	str – The beaver’s surname






	
dob

	DateTime – The beaver’s date of birth






	
lodge_id

	int – Foreign key for Lodge table






	
lodge

	Lodge – Provides direct access to the Lodge that is
that is linked to the beaver






	
contacts

	list[EmergencyContact] – A list of
EmergencyContact
objects associated with the
beaver






	
badges

	list[BeaverBadge] – A list of BeaverBadge
associated with the beaver






	
beaver_attendances

	list[BeaverAttendance] – A list of BeaverAttendance
objects associated with the beaver










	
class beaver_manager.models.BeaverAttendance(attendance_id, beaver_id, present)[source]

	Bases: flask_sqlalchemy.Model

Model for a BeaverAttendance. Acts as an intermediary between
Beaver and Attendance





	Parameters:	
	attendance_id (int [https://docs.python.org/library/functions.html#int]) – Foreign key for Attendance

	beaver_id (int [https://docs.python.org/library/functions.html#int]) – Foreign key for Beaver

	present (bool [https://docs.python.org/library/functions.html#bool]) – Represents whether the beaver was been presesnt or not










	
id

	int – Unique Primary Key.






	
attendance

	Attendance – Provides a link to the
Attendance that
BeaverAttendance is asscociated with






	
beaver

	Beaver – Provides a link to the
Beaver that BeaverAttendance is
asscociated with










	
class beaver_manager.models.BeaverBadge(beaver_id, badge_id, completed)[source]

	Bases: flask_sqlalchemy.Model

Model for a BeaverBadge. Acts as an intermediary between Beaver
and Badge





	Parameters:	
	beaver_id (int [https://docs.python.org/library/functions.html#int]) – Foreign key for Beaver

	badge_id (int [https://docs.python.org/library/functions.html#int]) – Foreign key for Badge

	completed (bool [https://docs.python.org/library/functions.html#bool]) – Represents whether the badge has been completed or
not










	
id

	int – Unique Primary Key.






	
beaver

	Beaver – Provides a link to the Beaver that
badge is asscociated with










	
class beaver_manager.models.BeaverTrip(beaver_id, trip_id, permission, paid)[source]

	Bases: flask_sqlalchemy.Model

Model for a BeaverTrip. Acts as intermediary between Beaver and
Trip





	Parameters:	
	beaver_id (int [https://docs.python.org/library/functions.html#int]) – Foreign key for Beaver

	trip_id (int [https://docs.python.org/library/functions.html#int]) – Foreign key for Trip

	permission (bool [https://docs.python.org/library/functions.html#bool]) – Represents whether the criterion has been completed
or not

	paid (bool [https://docs.python.org/library/functions.html#bool]) – Represents whether the criterion has been completed or not










	
id

	int – Unique Primary Key.






	
beaver

	Beaver – Provides a link to the
Beaver that BeaverTrip is
asscociated with






	
trip

	Trip – Provides a link to the Trip that
BeaverTrip is asscociated with










	
class beaver_manager.models.Criterion(**kwargs)[source]

	Bases: flask_sqlalchemy.Model

Model for a Criterion.


	
id

	int – Unique Primary Key.






	
badge_id

	int – Foreign key for Badge






	
badge

	Badge – Provides a link to the Badge that
criterion is asscociated with






	
description

	str – Desription of criterion










	
class beaver_manager.models.EmergencyContact(**kwargs)[source]

	Bases: flask_sqlalchemy.Model

Model for an Emergency contact


	
id

	int – Unique Primary Key.






	
beaver_id

	int – Foreign Key for the Beaver table






	
beaver

	Beaver – Provides direct access to the Beaver that is






	
linked to the contact

	




	
first_name

	str – The contact’s first name






	
surname

	str – The contact’s surname






	
email

	str – The contact’s email






	
phone_number

	str – The contact’s phone number






	
address_line1

	str – The contact’s first address line






	
address_line2

	str – The contact’s first second address line






	
town

	str – The town in which the Contact lives






	
county

	str – The county in which the Contact lives






	
postcode

	str – The contact’s postcode










	
class beaver_manager.models.Lodge(**kwargs)[source]

	Bases: flask_sqlalchemy.Model

Model for a Lodge (group of beavers)


	
id

	int – Unique Primary Key.






	
name

	str – Name of the lodge






	
beavers

	list[Beaver] – A list of beavers asscociated with the
lodge










	
class beaver_manager.models.Trip(**kwargs)[source]

	Bases: flask_sqlalchemy.Model

A model for a Trip.


	
id

	int – Unique Primary Key.






	
location

	str – Place Name






	
cost

	numeric – Cost of trip [Max Value of 99999.99]






	
date

	DateTime – Date of trip






	
overnight

	bool – Whether trip is overight






	
number_of_nights

	int – Number of nights the trip is












beaver_manager.views module

This module contains the views for the app.

Using flasks route() function to route the
request it then executes the nesecerrary code return a rendered template at
the end.


	
class beaver_manager.views.AttendanceModelView(model, session, name=None, category=None, endpoint=None, url=None, static_folder=None, menu_class_name=None, menu_icon_type=None, menu_icon_value=None)[source]

	Bases: flask_admin.contrib.sqla.view.ModelView

Custom view for Flask-Admin. Adds BeaverAttendance as an inline view


	
action_view()

	Mass-model action view.






	
ajax_lookup()

	




	
ajax_update()

	Edits a single column of a record in list view.






	
create_view()

	Create model view






	
delete_view()

	Delete model view. Only POST method is allowed.






	
details_view()

	Details model view






	
edit_view()

	Edit model view






	
export_csv()

	Export a CSV of records.






	
form_excluded_columns = 'beaver_attendances'

	




	
index_view()

	List view










	
class beaver_manager.views.BadgeModelView(model, session, name=None, category=None, endpoint=None, url=None, static_folder=None, menu_class_name=None, menu_icon_type=None, menu_icon_value=None)[source]

	Bases: flask_admin.contrib.sqla.view.ModelView

Custom view for Flask-Admin. Adds criterion as inline model and
modifies update behaviour


	
action_view()

	Mass-model action view.






	
ajax_lookup()

	




	
ajax_update()

	Edits a single column of a record in list view.






	
create_view()

	Create model view






	
delete_view()

	Delete model view. Only POST method is allowed.






	
details_view()

	Details model view






	
edit_view()

	Edit model view






	
export_csv()

	Export a CSV of records.






	
form_excluded_columns = 'beaver_badges'

	




	
index_view()

	List view






	
inline_models = (<class 'beaver_manager.models.Criterion'>,)

	




	
on_model_change(form, model, is_created)[source]

	When a Badge record is created or modified ensures that it has
a BeaverBadge record for all Beavers and that the BeaverBadge has the
correct criteria






	
on_model_delete(model)[source]

	When a Badge is deleted, delete all :class:`BeaverBadge`s associated
with it.










	
class beaver_manager.views.BeaverBadgeModelView(model, session, name=None, category=None, endpoint=None, url=None, static_folder=None, menu_class_name=None, menu_icon_type=None, menu_icon_value=None)[source]

	Bases: flask_admin.contrib.sqla.view.ModelView

Only used for debugging. Custom view for Flask-Admin. Adds BadgeCriterion
as an inline view


	
action_view()

	Mass-model action view.






	
ajax_lookup()

	




	
ajax_update()

	Edits a single column of a record in list view.






	
create_view()

	Create model view






	
delete_view()

	Delete model view. Only POST method is allowed.






	
details_view()

	Details model view






	
edit_view()

	Edit model view






	
export_csv()

	Export a CSV of records.






	
index_view()

	List view






	
inline_models = (<class 'beaver_manager.models.BadgeCriterion'>,)

	








	
class beaver_manager.views.BeaverModelView(model, session, name=None, category=None, endpoint=None, url=None, static_folder=None, menu_class_name=None, menu_icon_type=None, menu_icon_value=None)[source]

	Bases: flask_admin.contrib.sqla.view.ModelView

Custom view for Flask-Admin. Adds emergency contacts as inline model and
modifies update behaviour


	
action_view()

	Mass-model action view.






	
ajax_lookup()

	




	
ajax_update()

	Edits a single column of a record in list view.






	
create_view()

	Create model view






	
delete_view()

	Delete model view. Only POST method is allowed.






	
details_view()

	Details model view






	
edit_view()

	Edit model view






	
export_csv()

	Export a CSV of records.






	
form_excluded_columns = ('badges', 'beaver_attendances', 'trips')

	




	
index_view()

	List view






	
inline_models = (<class 'beaver_manager.models.EmergencyContact'>,)

	




	
on_model_change(form, model, is_created)[source]

	When a Beaver record is created or modified ensures that it has
a BeaverBadge record for all Badges and that the BeaverBadge has the
correct criteria






	
on_model_delete(model)[source]

	When a beaver is deleted delete all :class:`BeaverBadge`s,
:class:`BeaverTrip`s, :class:`BeaverAttendance`s and
:class:`EmergencyContact`s  associated with it.










	
class beaver_manager.views.ChoiceObj(name, choices)[source]

	Bases: object [https://docs.python.org/library/functions.html#object]






	
class beaver_manager.views.MyHomeView(name=None, category=None, endpoint=None, url=None, template='admin/index.html', menu_class_name=None, menu_icon_type=None, menu_icon_value=None)[source]

	Bases: flask_admin.base.AdminIndexView


	
index()[source]

	








	
class beaver_manager.views.TripModelView(model, session, name=None, category=None, endpoint=None, url=None, static_folder=None, menu_class_name=None, menu_icon_type=None, menu_icon_value=None)[source]

	Bases: flask_admin.contrib.sqla.view.ModelView

Custom view for Flask-Admin modifying update behaviour


	
action_view()

	Mass-model action view.






	
ajax_lookup()

	




	
ajax_update()

	Edits a single column of a record in list view.






	
create_view()

	Create model view






	
delete_view()

	Delete model view. Only POST method is allowed.






	
details_view()

	Details model view






	
edit_view()

	Edit model view






	
export_csv()

	Export a CSV of records.






	
form_excluded_columns = 'trips'

	




	
index_view()

	List view






	
on_model_change(form, model, is_created)[source]

	When a Trip record is created or modified ensures that it has
a BeaverTrip record for all Beavers.






	
on_model_delete(model)[source]

	When a Trip is deleted, delete all :class:`BeaverTrip`s associated with
it.










	
beaver_manager.views.beaver(beaver_id)[source]

	Displays Information about the given beaver





	Parameters:	beaver_id (int [https://docs.python.org/library/functions.html#int]) – The ID number of the beaver record










	
beaver_manager.views.beavers()[source]

	Queries the database for all beavers then displays a list of them






	
beaver_manager.views.index(success=None, error=None)[source]

	Displays the homepage





	Parameters:	
	success (str [https://docs.python.org/library/functions.html#str]) – Message to be displayed in toatr success pop up

	error (str [https://docs.python.org/library/functions.html#str]) – Message to be displayed in toatr error pop up














	
beaver_manager.views.internal_error(error)[source]

	




	
beaver_manager.views.not_found_error(error)[source]

	




	
beaver_manager.views.register(attendance_id)[source]

	Displays a form to record beavers atendance.





	Parameters:	attendance_id (int [https://docs.python.org/library/functions.html#int]) – The ID number of the attendance record










	
beaver_manager.views.registers()[source]

	Displays a list displaying dates for which registers can be taken






	
beaver_manager.views.trip(trip_id)[source]

	Displays information about the trip and allows user to select whether or
a bevaer has paid for the trip and has permission for the trip





	Parameters:	trip_id (int [https://docs.python.org/library/functions.html#int]) – The ID number of the trip record










	
beaver_manager.views.trips()[source]

	Displays a list of all trips linking to an indiviual view showing more data








beaver_manager.logic module

This module contains any logic that does not belong in any other module


	
beaver_manager.logic.to_percent(value, total)[source]

	Works out the percentage of a value from a total.





	Parameters:	
	value (int [https://docs.python.org/library/functions.html#int]) – The value to be converted

	total (int [https://docs.python.org/library/functions.html#int]) – The total to be used in conversion






	Returns:	Number between 0.0 and 100.0




	Return type:	(int)












	
beaver_manager.logic.update_beaver_badge(beaver_badge)[source]

	Checks to see if all the criteria are completed for beaver_badge and
if so sets beaver_badge.completed to True





	Parameters:	
	beaver_badge (BeaverBadge) – The beaver badge which need

	checking – 














	
beaver_manager.logic.update_criterion(attendance)[source]

	Check whether a beaver was present for a given attendance and if so sets
the corrosponding criterion.completed to True





	Parameters:	attendance (Attendance) – The attendance for which criterion need
updating
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config module

Contains the configuration options for the flask app.


	
config.basedir

	str – Base directory of the flask app






	
config.SQLALCHEMY_DATABASE_URI

	str – Location of SQLAlchemy database






	
config.SQLALCHEMY_MIGRATE_REPO

	str – Directory containg databae migrations and
history






	
config.WTF_CSRF_ENABLED

	bool – Whether CSRF is enable for forms, protecting data






	
config.SECRET_KEY

	str – A secret key
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API Requests


	
GET /admin/beaverattendance/export/csv/

	Export a CSV of records.






	
POST /admin/beaverattendance/ajax/update/

	Edits a single column of a record in list view.






	
GET /admin/badgecriterion/export/csv/

	Export a CSV of records.






	
POST /admin/badgecriterion/ajax/update/

	Edits a single column of a record in list view.






	
GET /admin/beaverbadge/export/csv/

	Export a CSV of records.






	
POST /admin/beaverbadge/ajax/update/

	Edits a single column of a record in list view.






	
GET /admin/attendance/export/csv/

	Export a CSV of records.






	
GET /admin/beavertrip/export/csv/

	Export a CSV of records.






	
POST /admin/attendance/ajax/update/

	Edits a single column of a record in list view.






	
POST /admin/beavertrip/ajax/update/

	Edits a single column of a record in list view.






	
GET /admin/criterion/export/csv/

	Export a CSV of records.






	
POST /admin/criterion/ajax/update/

	Edits a single column of a record in list view.






	
GET /admin/beaver/export/csv/

	Export a CSV of records.






	
POST /admin/beaver/ajax/update/

	Edits a single column of a record in list view.






	
GET /admin/badge/export/csv/

	Export a CSV of records.






	
GET /admin/lodge/export/csv/

	Export a CSV of records.






	
POST /admin/badge/ajax/update/

	Edits a single column of a record in list view.






	
POST /admin/lodge/ajax/update/

	Edits a single column of a record in list view.






	
GET /admin/trip/export/csv/

	Export a CSV of records.






	
POST /admin/trip/ajax/update/

	Edits a single column of a record in list view.






	
GET /admin/beaverattendance/details/

	Details model view






	
POST /admin/beaverattendance/action/

	Mass-model action view.






	
POST /admin/beaverattendance/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/beaverattendance/edit/

	Edit model view






	
GET /admin/beaverattendance/edit/

	Edit model view






	
POST /admin/beaverattendance/new/

	Create model view






	
GET /admin/beaverattendance/new/

	Create model view






	
GET /admin/badgecriterion/details/

	Details model view






	
POST /admin/badgecriterion/action/

	Mass-model action view.






	
POST /admin/badgecriterion/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/badgecriterion/edit/

	Edit model view






	
GET /admin/badgecriterion/edit/

	Edit model view






	
POST /admin/badgecriterion/new/

	Create model view






	
GET /admin/badgecriterion/new/

	Create model view






	
GET /admin/beaverbadge/details/

	Details model view






	
POST /admin/beaverbadge/action/

	Mass-model action view.






	
POST /admin/beaverbadge/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/beaverbadge/edit/

	Edit model view






	
GET /admin/beaverbadge/edit/

	Edit model view






	
POST /admin/beaverbadge/new/

	Create model view






	
GET /admin/beaverbadge/new/

	Create model view






	
GET /admin/attendance/details/

	Details model view






	
GET /admin/beavertrip/details/

	Details model view






	
POST /admin/attendance/action/

	Mass-model action view.






	
POST /admin/attendance/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/beavertrip/action/

	Mass-model action view.






	
POST /admin/beavertrip/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/attendance/edit/

	Edit model view






	
GET /admin/attendance/edit/

	Edit model view






	
POST /admin/beavertrip/edit/

	Edit model view






	
GET /admin/beavertrip/edit/

	Edit model view






	
POST /admin/attendance/new/

	Create model view






	
GET /admin/attendance/new/

	Create model view






	
POST /admin/beavertrip/new/

	Create model view






	
GET /admin/beavertrip/new/

	Create model view






	
GET /admin/criterion/details/

	Details model view






	
POST /admin/criterion/action/

	Mass-model action view.






	
POST /admin/criterion/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/criterion/edit/

	Edit model view






	
GET /admin/criterion/edit/

	Edit model view






	
POST /admin/criterion/new/

	Create model view






	
GET /admin/criterion/new/

	Create model view






	
GET /admin/beaver/details/

	Details model view






	
POST /admin/beaver/action/

	Mass-model action view.






	
POST /admin/beaver/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/beaver/edit/

	Edit model view






	
GET /admin/beaver/edit/

	Edit model view






	
POST /admin/beaver/new/

	Create model view






	
GET /admin/beaver/new/

	Create model view






	
GET /admin/badge/details/

	Details model view






	
GET /admin/lodge/details/

	Details model view






	
POST /admin/badge/action/

	Mass-model action view.






	
POST /admin/badge/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/lodge/action/

	Mass-model action view.






	
POST /admin/lodge/delete/

	Delete model view. Only POST method is allowed.






	
POST /admin/badge/edit/

	Edit model view






	
GET /admin/badge/edit/

	Edit model view






	
POST /admin/lodge/edit/

	Edit model view
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	List view






	
GET /admin/badge/
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	Displays a list displaying dates for which registers can be taken
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	Queries the database for all beavers then displays a list of them
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POST /

	Displays the homepage


	Args:

	success (str): Message to be displayed in toatr success pop up
error (str): Message to be displayed in toatr error pop up








	
GET /index

	




	
GET /

	Displays the homepage


	Args:

	success (str): Message to be displayed in toatr success pop up
error (str): Message to be displayed in toatr error pop up








	
GET /trips/

	Displays a list of all trips linking to an indiviual view showing more data






	
GET /admin/static/(path: filename)

	Function used internally to send static files from the static
folder to the browser.


New in version 0.5.








	
POST /registers/(attendance_id)

	Displays a form to record beavers atendance.


	Args:

	attendance_id (int): The ID number of the attendance record








	
GET /registers/(attendance_id)

	Displays a form to record beavers atendance.


	Args:

	attendance_id (int): The ID number of the attendance record








	
GET /beavers/(beaver_id)

	Displays Information about the given beaver


	Args:

	beaver_id (int): The ID number of the beaver record








	
POST /trips/(trip_id)

	Displays information about the trip and allows user to select whether or
a bevaer has paid for the trip and has permission for the trip


	Args:

	trip_id (int): The ID number of the trip record








	
GET /trips/(trip_id)

	Displays information about the trip and allows user to select whether or
a bevaer has paid for the trip and has permission for the trip


	Args:

	trip_id (int): The ID number of the trip record
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  Source code for sqlalchemy.orm.attributes

# orm/attributes.py
# Copyright (C) 2005-2015 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 flask.app

# -*- coding: utf-8 -*-
"""
    flask.app
    ~~~~~~~~~

    This module implements the central WSGI application object.

    :copyright: (c) 2011 by Armin Ronacher.
    :license: BSD, see LICENSE for more details.
"""

import os
import sys
from threading import Lock
from datetime import timedelta
from itertools import chain
from functools import update_wrapper

from werkzeug.datastructures import ImmutableDict
from werkzeug.routing import Map, Rule, RequestRedirect, BuildError
from werkzeug.exceptions import HTTPException, InternalServerError, \
     MethodNotAllowed, BadRequest

from .helpers import _PackageBoundObject, url_for, get_flashed_messages, \
     locked_cached_property, _endpoint_from_view_func, find_package
from . import json
from .wrappers import Request, Response
from .config import ConfigAttribute, Config
from .ctx import RequestContext, AppContext, _AppCtxGlobals
from .globals import _request_ctx_stack, request, session, g
from .sessions import SecureCookieSessionInterface
from .module import blueprint_is_module
from .templating import DispatchingJinjaLoader, Environment, \
     _default_template_ctx_processor
from .signals import request_started, request_finished, got_request_exception, \
     request_tearing_down, appcontext_tearing_down
from ._compat import reraise, string_types, text_type, integer_types

# a lock used for logger initialization
_logger_lock = Lock()


def _make_timedelta(value):
    if not isinstance(value, timedelta):
        return timedelta(seconds=value)
    return value


def setupmethod(f):
    """Wraps a method so that it performs a check in debug mode if the
    first request was already handled.
    """
    def wrapper_func(self, *args, **kwargs):
        if self.debug and self._got_first_request:
            raise AssertionError('A setup function was called after the '
                'first request was handled.  This usually indicates a bug '
                'in the application where a module was not imported '
                'and decorators or other functionality was called too late.\n'
                'To fix this make sure to import all your view modules, '
                'database models and everything related at a central place '
                'before the application starts serving requests.')
        return f(self, *args, **kwargs)
    return update_wrapper(wrapper_func, f)


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

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

    For more information about resource loading, see :func:`open_resource`.

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

        from flask import Flask
        app = Flask(__name__)

    .. admonition:: About the First Parameter

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

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

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

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

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

    .. versionadded:: 0.7
       The `static_url_path`, `static_folder`, and `template_folder`
       parameters were added.

    .. versionadded:: 0.8
       The `instance_path` and `instance_relative_config` parameters were
       added.

    :param import_name: the name of the application package
    :param static_url_path: can be used to specify a different path for the
                            static files on the web.  Defaults to the name
                            of the `static_folder` folder.
    :param static_folder: the folder with static files that should be served
                          at `static_url_path`.  Defaults to the ``'static'``
                          folder in the root path of the application.
    :param template_folder: the folder that contains the templates that should
                            be used by the application.  Defaults to
                            ``'templates'`` folder in the root path of the
                            application.
    :param instance_path: An alternative instance path for the application.
                          By default the folder ``'instance'`` next to the
                          package or module is assumed to be the instance
                          path.
    :param instance_relative_config: if set to `True` relative filenames
                                     for loading the config are assumed to
                                     be relative to the instance path instead
                                     of the application root.
    """

    #: The class that is used for request objects.  See :class:`~flask.Request`
    #: for more information.
    request_class = Request

    #: The class that is used for response objects.  See
    #: :class:`~flask.Response` for more information.
    response_class = Response

    #: The class that is used for the :data:`~flask.g` instance.
    #:
    #: Example use cases for a custom class:
    #:
    #: 1. Store arbitrary attributes on flask.g.
    #: 2. Add a property for lazy per-request database connectors.
    #: 3. Return None instead of AttributeError on expected attributes.
    #: 4. Raise exception if an unexpected attr is set, a "controlled" flask.g.
    #:
    #: In Flask 0.9 this property was called `request_globals_class` but it
    #: was changed in 0.10 to :attr:`app_ctx_globals_class` because the
    #: flask.g object is not application context scoped.
    #:
    #: .. versionadded:: 0.10
    app_ctx_globals_class = _AppCtxGlobals

    # Backwards compatibility support
    def _get_request_globals_class(self):
        return self.app_ctx_globals_class
    def _set_request_globals_class(self, value):
        from warnings import warn
        warn(DeprecationWarning('request_globals_class attribute is now '
                                'called app_ctx_globals_class'))
        self.app_ctx_globals_class = value
    request_globals_class = property(_get_request_globals_class,
                                     _set_request_globals_class)
    del _get_request_globals_class, _set_request_globals_class

    #: The debug flag.  Set this to `True` to enable debugging of the
    #: application.  In debug mode the debugger will kick in when an unhandled
    #: exception occurs and the integrated server will automatically reload
    #: the application if changes in the code are detected.
    #:
    #: This attribute can also be configured from the config with the `DEBUG`
    #: configuration key.  Defaults to `False`.
    debug = ConfigAttribute('DEBUG')

    #: The testing flag.  Set this to `True` to enable the test mode of
    #: Flask extensions (and in the future probably also Flask itself).
    #: For example this might activate unittest helpers that have an
    #: additional runtime cost which should not be enabled by default.
    #:
    #: If this is enabled and PROPAGATE_EXCEPTIONS is not changed from the
    #: default it's implicitly enabled.
    #:
    #: This attribute can also be configured from the config with the
    #: `TESTING` configuration key.  Defaults to `False`.
    testing = ConfigAttribute('TESTING')

    #: If a secret key is set, cryptographic components can use this to
    #: sign cookies and other things.  Set this to a complex random value
    #: when you want to use the secure cookie for instance.
    #:
    #: This attribute can also be configured from the config with the
    #: `SECRET_KEY` configuration key.  Defaults to `None`.
    secret_key = ConfigAttribute('SECRET_KEY')

    #: The secure cookie uses this for the name of the session cookie.
    #:
    #: This attribute can also be configured from the config with the
    #: `SESSION_COOKIE_NAME` configuration key.  Defaults to ``'session'``
    session_cookie_name = ConfigAttribute('SESSION_COOKIE_NAME')

    #: A :class:`~datetime.timedelta` which is used to set the expiration
    #: date of a permanent session.  The default is 31 days which makes a
    #: permanent session survive for roughly one month.
    #:
    #: This attribute can also be configured from the config with the
    #: `PERMANENT_SESSION_LIFETIME` configuration key.  Defaults to
    #: ``timedelta(days=31)``
    permanent_session_lifetime = ConfigAttribute('PERMANENT_SESSION_LIFETIME',
        get_converter=_make_timedelta)

    #: Enable this if you want to use the X-Sendfile feature.  Keep in
    #: mind that the server has to support this.  This only affects files
    #: sent with the :func:`send_file` method.
    #:
    #: .. versionadded:: 0.2
    #:
    #: This attribute can also be configured from the config with the
    #: `USE_X_SENDFILE` configuration key.  Defaults to `False`.
    use_x_sendfile = ConfigAttribute('USE_X_SENDFILE')

    #: The name of the logger to use.  By default the logger name is the
    #: package name passed to the constructor.
    #:
    #: .. versionadded:: 0.4
    logger_name = ConfigAttribute('LOGGER_NAME')

    #: Enable the deprecated module support?  This is active by default
    #: in 0.7 but will be changed to False in 0.8.  With Flask 1.0 modules
    #: will be removed in favor of Blueprints
    enable_modules = True

    #: The logging format used for the debug logger.  This is only used when
    #: the application is in debug mode, otherwise the attached logging
    #: handler does the formatting.
    #:
    #: .. versionadded:: 0.3
    debug_log_format = (
        '-' * 80 + '\n' +
        '%(levelname)s in %(module)s [%(pathname)s:%(lineno)d]:\n' +
        '%(message)s\n' +
        '-' * 80
    )

    #: The JSON encoder class to use.  Defaults to :class:`~flask.json.JSONEncoder`.
    #:
    #: .. versionadded:: 0.10
    json_encoder = json.JSONEncoder

    #: The JSON decoder class to use.  Defaults to :class:`~flask.json.JSONDecoder`.
    #:
    #: .. versionadded:: 0.10
    json_decoder = json.JSONDecoder

    #: Options that are passed directly to the Jinja2 environment.
    jinja_options = ImmutableDict(
        extensions=['jinja2.ext.autoescape', 'jinja2.ext.with_']
    )

    #: Default configuration parameters.
    default_config = ImmutableDict({
        'DEBUG':                                False,
        'TESTING':                              False,
        'PROPAGATE_EXCEPTIONS':                 None,
        'PRESERVE_CONTEXT_ON_EXCEPTION':        None,
        'SECRET_KEY':                           None,
        'PERMANENT_SESSION_LIFETIME':           timedelta(days=31),
        'USE_X_SENDFILE':                       False,
        'LOGGER_NAME':                          None,
        'SERVER_NAME':                          None,
        'APPLICATION_ROOT':                     None,
        'SESSION_COOKIE_NAME':                  'session',
        'SESSION_COOKIE_DOMAIN':                None,
        'SESSION_COOKIE_PATH':                  None,
        'SESSION_COOKIE_HTTPONLY':              True,
        'SESSION_COOKIE_SECURE':                False,
        'MAX_CONTENT_LENGTH':                   None,
        'SEND_FILE_MAX_AGE_DEFAULT':            12 * 60 * 60, # 12 hours
        'TRAP_BAD_REQUEST_ERRORS':              False,
        'TRAP_HTTP_EXCEPTIONS':                 False,
        'PREFERRED_URL_SCHEME':                 'http',
        'JSON_AS_ASCII':                        True,
        'JSON_SORT_KEYS':                       True,
        'JSONIFY_PRETTYPRINT_REGULAR':          True,
    })

    #: The rule object to use for URL rules created.  This is used by
    #: :meth:`add_url_rule`.  Defaults to :class:`werkzeug.routing.Rule`.
    #:
    #: .. versionadded:: 0.7
    url_rule_class = Rule

    #: the test client that is used with when `test_client` is used.
    #:
    #: .. versionadded:: 0.7
    test_client_class = None

    #: the session interface to use.  By default an instance of
    #: :class:`~flask.sessions.SecureCookieSessionInterface` is used here.
    #:
    #: .. versionadded:: 0.8
    session_interface = SecureCookieSessionInterface()

    def __init__(self, import_name, static_path=None, static_url_path=None,
                 static_folder='static', template_folder='templates',
                 instance_path=None, instance_relative_config=False):
        _PackageBoundObject.__init__(self, import_name,
                                     template_folder=template_folder)
        if static_path is not None:
            from warnings import warn
            warn(DeprecationWarning('static_path is now called '
                                    'static_url_path'), stacklevel=2)
            static_url_path = static_path

        if static_url_path is not None:
            self.static_url_path = static_url_path
        if static_folder is not None:
            self.static_folder = static_folder
        if instance_path is None:
            instance_path = self.auto_find_instance_path()
        elif not os.path.isabs(instance_path):
            raise ValueError('If an instance path is provided it must be '
                             'absolute.  A relative path was given instead.')

        #: Holds the path to the instance folder.
        #:
        #: .. versionadded:: 0.8
        self.instance_path = instance_path

        #: The configuration dictionary as :class:`Config`.  This behaves
        #: exactly like a regular dictionary but supports additional methods
        #: to load a config from files.
        self.config = self.make_config(instance_relative_config)

        # Prepare the deferred setup of the logger.
        self._logger = None
        self.logger_name = self.import_name

        #: A dictionary of all view functions registered.  The keys will
        #: be function names which are also used to generate URLs and
        #: the values are the function objects themselves.
        #: To register a view function, use the :meth:`route` decorator.
        self.view_functions = {}

        # support for the now deprecated `error_handlers` attribute.  The
        # :attr:`error_handler_spec` shall be used now.
        self._error_handlers = {}

        #: A dictionary of all registered error handlers.  The key is `None`
        #: for error handlers active on the application, otherwise the key is
        #: the name of the blueprint.  Each key points to another dictionary
        #: where they key is the status code of the http exception.  The
        #: special key `None` points to a list of tuples where the first item
        #: is the class for the instance check and the second the error handler
        #: function.
        #:
        #: To register a error handler, use the :meth:`errorhandler`
        #: decorator.
        self.error_handler_spec = {None: self._error_handlers}

        #: A list of functions that are called when :meth:`url_for` raises a
        #: :exc:`~werkzeug.routing.BuildError`.  Each function registered here
        #: is called with `error`, `endpoint` and `values`.  If a function
        #: returns `None` or raises a `BuildError` the next function is
        #: tried.
        #:
        #: .. versionadded:: 0.9
        self.url_build_error_handlers = []

        #: A dictionary with lists of functions that should be called at the
        #: beginning of the request.  The key of the dictionary is the name of
        #: the blueprint this function is active for, `None` for all requests.
        #: This can for example be used to open database connections or
        #: getting hold of the currently logged in user.  To register a
        #: function here, use the :meth:`before_request` decorator.
        self.before_request_funcs = {}

        #: A lists of functions that should be called at the beginning of the
        #: first request to this instance.  To register a function here, use
        #: the :meth:`before_first_request` decorator.
        #:
        #: .. versionadded:: 0.8
        self.before_first_request_funcs = []

        #: A dictionary with lists of functions that should be called after
        #: each request.  The key of the dictionary is the name of the blueprint
        #: this function is active for, `None` for all requests.  This can for
        #: example be used to open database connections or getting hold of the
        #: currently logged in user.  To register a function here, use the
        #: :meth:`after_request` decorator.
        self.after_request_funcs = {}

        #: A dictionary with lists of functions that are called after
        #: each request, even if an exception has occurred. The key of the
        #: dictionary is the name of the blueprint this function is active for,
        #: `None` for all requests. These functions are not allowed to modify
        #: the request, and their return values are ignored. If an exception
        #: occurred while processing the request, it gets passed to each
        #: teardown_request function. To register a function here, use the
        #: :meth:`teardown_request` decorator.
        #:
        #: .. versionadded:: 0.7
        self.teardown_request_funcs = {}

        #: A list of functions that are called when the application context
        #: is destroyed.  Since the application context is also torn down
        #: if the request ends this is the place to store code that disconnects
        #: from databases.
        #:
        #: .. versionadded:: 0.9
        self.teardown_appcontext_funcs = []

        #: A dictionary with lists of functions that can be used as URL
        #: value processor functions.  Whenever a URL is built these functions
        #: are called to modify the dictionary of values in place.  The key
        #: `None` here is used for application wide
        #: callbacks, otherwise the key is the name of the blueprint.
        #: Each of these functions has the chance to modify the dictionary
        #:
        #: .. versionadded:: 0.7
        self.url_value_preprocessors = {}

        #: A dictionary with lists of functions that can be used as URL value
        #: preprocessors.  The key `None` here is used for application wide
        #: callbacks, otherwise the key is the name of the blueprint.
        #: Each of these functions has the chance to modify the dictionary
        #: of URL values before they are used as the keyword arguments of the
        #: view function.  For each function registered this one should also
        #: provide a :meth:`url_defaults` function that adds the parameters
        #: automatically again that were removed that way.
        #:
        #: .. versionadded:: 0.7
        self.url_default_functions = {}

        #: A dictionary with list of functions that are called without argument
        #: to populate the template context.  The key of the dictionary is the
        #: name of the blueprint this function is active for, `None` for all
        #: requests.  Each returns a dictionary that the template context is
        #: updated with.  To register a function here, use the
        #: :meth:`context_processor` decorator.
        self.template_context_processors = {
            None: [_default_template_ctx_processor]
        }

        #: all the attached blueprints in a dictionary by name.  Blueprints
        #: can be attached multiple times so this dictionary does not tell
        #: you how often they got attached.
        #:
        #: .. versionadded:: 0.7
        self.blueprints = {}

        #: a place where extensions can store application specific state.  For
        #: example this is where an extension could store database engines and
        #: similar things.  For backwards compatibility extensions should register
        #: themselves like this::
        #:
        #:      if not hasattr(app, 'extensions'):
        #:          app.extensions = {}
        #:      app.extensions['extensionname'] = SomeObject()
        #:
        #: The key must match the name of the `flaskext` module.  For example in
        #: case of a "Flask-Foo" extension in `flaskext.foo`, the key would be
        #: ``'foo'``.
        #:
        #: .. versionadded:: 0.7
        self.extensions = {}

        #: The :class:`~werkzeug.routing.Map` for this instance.  You can use
        #: this to change the routing converters after the class was created
        #: but before any routes are connected.  Example::
        #:
        #:    from werkzeug.routing import BaseConverter
        #:
        #:    class ListConverter(BaseConverter):
        #:        def to_python(self, value):
        #:            return value.split(',')
        #:        def to_url(self, values):
        #:            return ','.join(BaseConverter.to_url(value)
        #:                            for value in values)
        #:
        #:    app = Flask(__name__)
        #:    app.url_map.converters['list'] = ListConverter
        self.url_map = Map()

        # tracks internally if the application already handled at least one
        # request.
        self._got_first_request = False
        self._before_request_lock = Lock()

        # register the static folder for the application.  Do that even
        # if the folder does not exist.  First of all it might be created
        # while the server is running (usually happens during development)
        # but also because google appengine stores static files somewhere
        # else when mapped with the .yml file.
        if self.has_static_folder:
            self.add_url_rule(self.static_url_path + '/<path:filename>',
                              endpoint='static',
                              view_func=self.send_static_file)

    def _get_error_handlers(self):
        from warnings import warn
        warn(DeprecationWarning('error_handlers is deprecated, use the '
            'new error_handler_spec attribute instead.'), stacklevel=1)
        return self._error_handlers
    def _set_error_handlers(self, value):
        self._error_handlers = value
        self.error_handler_spec[None] = value
    error_handlers = property(_get_error_handlers, _set_error_handlers)
    del _get_error_handlers, _set_error_handlers

    @locked_cached_property
    def name(self):
        """The name of the application.  This is usually the import name
        with the difference that it's guessed from the run file if the
        import name is main.  This name is used as a display name when
        Flask needs the name of the application.  It can be set and overridden
        to change the value.

        .. versionadded:: 0.8
        """
        if self.import_name == '__main__':
            fn = getattr(sys.modules['__main__'], '__file__', None)
            if fn is None:
                return '__main__'
            return os.path.splitext(os.path.basename(fn))[0]
        return self.import_name

    @property
    def propagate_exceptions(self):
        """Returns the value of the `PROPAGATE_EXCEPTIONS` configuration
        value in case it's set, otherwise a sensible default is returned.

        .. versionadded:: 0.7
        """
        rv = self.config['PROPAGATE_EXCEPTIONS']
        if rv is not None:
            return rv
        return self.testing or self.debug

    @property
    def preserve_context_on_exception(self):
        """Returns the value of the `PRESERVE_CONTEXT_ON_EXCEPTION`
        configuration value in case it's set, otherwise a sensible default
        is returned.

        .. versionadded:: 0.7
        """
        rv = self.config['PRESERVE_CONTEXT_ON_EXCEPTION']
        if rv is not None:
            return rv
        return self.debug

    @property
    def logger(self):
        """A :class:`logging.Logger` object for this application.  The
        default configuration is to log to stderr if the application is
        in debug mode.  This logger can be used to (surprise) log messages.
        Here some examples::

            app.logger.debug('A value for debugging')
            app.logger.warning('A warning occurred (%d apples)', 42)
            app.logger.error('An error occurred')

        .. versionadded:: 0.3
        """
        if self._logger and self._logger.name == self.logger_name:
            return self._logger
        with _logger_lock:
            if self._logger and self._logger.name == self.logger_name:
                return self._logger
            from flask.logging import create_logger
            self._logger = rv = create_logger(self)
            return rv

    @locked_cached_property
    def jinja_env(self):
        """The Jinja2 environment used to load templates."""
        return self.create_jinja_environment()

    @property
    def got_first_request(self):
        """This attribute is set to `True` if the application started
        handling the first request.

        .. versionadded:: 0.8
        """
        return self._got_first_request

    def make_config(self, instance_relative=False):
        """Used to create the config attribute by the Flask constructor.
        The `instance_relative` parameter is passed in from the constructor
        of Flask (there named `instance_relative_config`) and indicates if
        the config should be relative to the instance path or the root path
        of the application.

        .. versionadded:: 0.8
        """
        root_path = self.root_path
        if instance_relative:
            root_path = self.instance_path
        return Config(root_path, self.default_config)

    def auto_find_instance_path(self):
        """Tries to locate the instance path if it was not provided to the
        constructor of the application class.  It will basically calculate
        the path to a folder named ``instance`` next to your main file or
        the package.

        .. versionadded:: 0.8
        """
        prefix, package_path = find_package(self.import_name)
        if prefix is None:
            return os.path.join(package_path, 'instance')
        return os.path.join(prefix, 'var', self.name + '-instance')

    def open_instance_resource(self, resource, mode='rb'):
        """Opens a resource from the application's instance folder
        (:attr:`instance_path`).  Otherwise works like
        :meth:`open_resource`.  Instance resources can also be opened for
        writing.

        :param resource: the name of the resource.  To access resources within
                         subfolders use forward slashes as separator.
        :param mode: resource file opening mode, default is 'rb'.
        """
        return open(os.path.join(self.instance_path, resource), mode)

    def create_jinja_environment(self):
        """Creates the Jinja2 environment based on :attr:`jinja_options`
        and :meth:`select_jinja_autoescape`.  Since 0.7 this also adds
        the Jinja2 globals and filters after initialization.  Override
        this function to customize the behavior.

        .. versionadded:: 0.5
        """
        options = dict(self.jinja_options)
        if 'autoescape' not in options:
            options['autoescape'] = self.select_jinja_autoescape
        rv = Environment(self, **options)
        rv.globals.update(
            url_for=url_for,
            get_flashed_messages=get_flashed_messages,
            config=self.config,
            # request, session and g are normally added with the
            # context processor for efficiency reasons but for imported
            # templates we also want the proxies in there.
            request=request,
            session=session,
            g=g
        )
        rv.filters['tojson'] = json.tojson_filter
        return rv

    def create_global_jinja_loader(self):
        """Creates the loader for the Jinja2 environment.  Can be used to
        override just the loader and keeping the rest unchanged.  It's
        discouraged to override this function.  Instead one should override
        the :meth:`jinja_loader` function instead.

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

        .. versionadded:: 0.7
        """
        return DispatchingJinjaLoader(self)

    def init_jinja_globals(self):
        """Deprecated.  Used to initialize the Jinja2 globals.

        .. versionadded:: 0.5
        .. versionchanged:: 0.7
           This method is deprecated with 0.7.  Override
           :meth:`create_jinja_environment` instead.
        """

    def select_jinja_autoescape(self, filename):
        """Returns `True` if autoescaping should be active for the given
        template name.

        .. versionadded:: 0.5
        """
        if filename is None:
            return False
        return filename.endswith(('.html', '.htm', '.xml', '.xhtml'))

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

        :param context: the context as a dictionary that is updated in place
                        to add extra variables.
        """
        funcs = self.template_context_processors[None]
        reqctx = _request_ctx_stack.top
        if reqctx is not None:
            bp = reqctx.request.blueprint
            if bp is not None and bp in self.template_context_processors:
                funcs = chain(funcs, self.template_context_processors[bp])
        orig_ctx = context.copy()
        for func in funcs:
            context.update(func())
        # make sure the original values win.  This makes it possible to
        # easier add new variables in context processors without breaking
        # existing views.
        context.update(orig_ctx)

    def run(self, host=None, port=None, debug=None, **options):
        """Runs the application on a local development server.  If the
        :attr:`debug` flag is set the server will automatically reload
        for code changes and show a debugger in case an exception happened.

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

        .. admonition:: Keep in Mind

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

        .. versionchanged:: 0.10
           The default port is now picked from the ``SERVER_NAME`` variable.

        :param host: the hostname to listen on. Set this to ``'0.0.0.0'`` to
                     have the server available externally as well. Defaults to
                     ``'127.0.0.1'``.
        :param port: the port of the webserver. Defaults to ``5000`` or the
                     port defined in the ``SERVER_NAME`` config variable if
                     present.
        :param debug: if given, enable or disable debug mode.
                      See :attr:`debug`.
        :param options: the options to be forwarded to the underlying
                        Werkzeug server.  See
                        :func:`werkzeug.serving.run_simple` for more
                        information.
        """
        from werkzeug.serving import run_simple
        if host is None:
            host = '127.0.0.1'
        if port is None:
            server_name = self.config['SERVER_NAME']
            if server_name and ':' in server_name:
                port = int(server_name.rsplit(':', 1)[1])
            else:
                port = 5000
        if debug is not None:
            self.debug = bool(debug)
        options.setdefault('use_reloader', self.debug)
        options.setdefault('use_debugger', self.debug)
        try:
            run_simple(host, port, self, **options)
        finally:
            # reset the first request information if the development server
            # resetted normally.  This makes it possible to restart the server
            # without reloader and that stuff from an interactive shell.
            self._got_first_request = False

    def test_client(self, use_cookies=True):
        """Creates a test client for this application.  For information
        about unit testing head over to :ref:`testing`.

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

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

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

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

        See :class:`~flask.testing.FlaskClient` for more information.

        .. versionchanged:: 0.4
           added support for `with` block usage for the client.

        .. versionadded:: 0.7
           The `use_cookies` parameter was added as well as the ability
           to override the client to be used by setting the
           :attr:`test_client_class` attribute.
        """
        cls = self.test_client_class
        if cls is None:
            from flask.testing import FlaskClient as cls
        return cls(self, self.response_class, use_cookies=use_cookies)

    def open_session(self, request):
        """Creates or opens a new session.  Default implementation stores all
        session data in a signed cookie.  This requires that the
        :attr:`secret_key` is set.  Instead of overriding this method
        we recommend replacing the :class:`session_interface`.

        :param request: an instance of :attr:`request_class`.
        """
        return self.session_interface.open_session(self, request)

    def save_session(self, session, response):
        """Saves the session if it needs updates.  For the default
        implementation, check :meth:`open_session`.  Instead of overriding this
        method we recommend replacing the :class:`session_interface`.

        :param session: the session to be saved (a
                        :class:`~werkzeug.contrib.securecookie.SecureCookie`
                        object)
        :param response: an instance of :attr:`response_class`
        """
        return self.session_interface.save_session(self, session, response)

    def make_null_session(self):
        """Creates a new instance of a missing session.  Instead of overriding
        this method we recommend replacing the :class:`session_interface`.

        .. versionadded:: 0.7
        """
        return self.session_interface.make_null_session(self)

    def register_module(self, module, **options):
        """Registers a module with this application.  The keyword argument
        of this function are the same as the ones for the constructor of the
        :class:`Module` class and will override the values of the module if
        provided.

        .. versionchanged:: 0.7
           The module system was deprecated in favor for the blueprint
           system.
        """
        assert blueprint_is_module(module), 'register_module requires ' \
            'actual module objects.  Please upgrade to blueprints though.'
        if not self.enable_modules:
            raise RuntimeError('Module support was disabled but code '
                'attempted to register a module named %r' % module)
        else:
            from warnings import warn
            warn(DeprecationWarning('Modules are deprecated.  Upgrade to '
                'using blueprints.  Have a look into the documentation for '
                'more information.  If this module was registered by a '
                'Flask-Extension upgrade the extension or contact the author '
                'of that extension instead.  (Registered %r)' % module),
                stacklevel=2)

        self.register_blueprint(module, **options)

    @setupmethod
    def register_blueprint(self, blueprint, **options):
        """Registers a blueprint on the application.

        .. versionadded:: 0.7
        """
        first_registration = False
        if blueprint.name in self.blueprints:
            assert self.blueprints[blueprint.name] is blueprint, \
                'A blueprint\'s name collision occurred between %r and ' \
                '%r.  Both share the same name "%s".  Blueprints that ' \
                'are created on the fly need unique names.' % \
                (blueprint, self.blueprints[blueprint.name], blueprint.name)
        else:
            self.blueprints[blueprint.name] = blueprint
            first_registration = True
        blueprint.register(self, options, first_registration)

    @setupmethod
    def add_url_rule(self, rule, endpoint=None, view_func=None, **options):
        """Connects a URL rule.  Works exactly like the :meth:`route`
        decorator.  If a view_func is provided it will be registered with the
        endpoint.

        Basically this example::

            @app.route('/')
            def index():
                pass

        Is equivalent to the following::

            def index():
                pass
            app.add_url_rule('/', 'index', index)

        If the view_func is not provided you will need to connect the endpoint
        to a view function like so::

            app.view_functions['index'] = index

        Internally :meth:`route` invokes :meth:`add_url_rule` so if you want
        to customize the behavior via subclassing you only need to change
        this method.

        For more information refer to :ref:`url-route-registrations`.

        .. versionchanged:: 0.2
           `view_func` parameter added.

        .. versionchanged:: 0.6
           `OPTIONS` is added automatically as method.

        :param rule: the URL rule as string
        :param endpoint: the endpoint for the registered URL rule.  Flask
                         itself assumes the name of the view function as
                         endpoint
        :param view_func: the function to call when serving a request to the
                          provided endpoint
        :param options: the options to be forwarded to the underlying
                        :class:`~werkzeug.routing.Rule` object.  A change
                        to Werkzeug is handling of method options.  methods
                        is a list of methods this rule should be limited
                        to (`GET`, `POST` etc.).  By default a rule
                        just listens for `GET` (and implicitly `HEAD`).
                        Starting with Flask 0.6, `OPTIONS` is implicitly
                        added and handled by the standard request handling.
        """
        if endpoint is None:
            endpoint = _endpoint_from_view_func(view_func)
        options['endpoint'] = endpoint
        methods = options.pop('methods', None)

        # if the methods are not given and the view_func object knows its
        # methods we can use that instead.  If neither exists, we go with
        # a tuple of only `GET` as default.
        if methods is None:
            methods = getattr(view_func, 'methods', None) or ('GET',)
        methods = set(methods)

        # Methods that should always be added
        required_methods = set(getattr(view_func, 'required_methods', ()))

        # starting with Flask 0.8 the view_func object can disable and
        # force-enable the automatic options handling.
        provide_automatic_options = getattr(view_func,
            'provide_automatic_options', None)

        if provide_automatic_options is None:
            if 'OPTIONS' not in methods:
                provide_automatic_options = True
                required_methods.add('OPTIONS')
            else:
                provide_automatic_options = False

        # Add the required methods now.
        methods |= required_methods

        # due to a werkzeug bug we need to make sure that the defaults are
        # None if they are an empty dictionary.  This should not be necessary
        # with Werkzeug 0.7
        options['defaults'] = options.get('defaults') or None

        rule = self.url_rule_class(rule, methods=methods, **options)
        rule.provide_automatic_options = provide_automatic_options

        self.url_map.add(rule)
        if view_func is not None:
            old_func = self.view_functions.get(endpoint)
            if old_func is not None and old_func != view_func:
                raise AssertionError('View function mapping is overwriting an '
                                     'existing endpoint function: %s' % endpoint)
            self.view_functions[endpoint] = view_func

    def route(self, rule, **options):
        """A decorator that is used to register a view function for a
        given URL rule.  This does the same thing as :meth:`add_url_rule`
        but is intended for decorator usage::

            @app.route('/')
            def index():
                return 'Hello World'

        For more information refer to :ref:`url-route-registrations`.

        :param rule: the URL rule as string
        :param endpoint: the endpoint for the registered URL rule.  Flask
                         itself assumes the name of the view function as
                         endpoint
        :param options: the options to be forwarded to the underlying
                        :class:`~werkzeug.routing.Rule` object.  A change
                        to Werkzeug is handling of method options.  methods
                        is a list of methods this rule should be limited
                        to (`GET`, `POST` etc.).  By default a rule
                        just listens for `GET` (and implicitly `HEAD`).
                        Starting with Flask 0.6, `OPTIONS` is implicitly
                        added and handled by the standard request handling.
        """
        def decorator(f):
            endpoint = options.pop('endpoint', None)
            self.add_url_rule(rule, endpoint, f, **options)
            return f
        return decorator

    @setupmethod
    def endpoint(self, endpoint):
        """A decorator to register a function as an endpoint.
        Example::

            @app.endpoint('example.endpoint')
            def example():
                return "example"

        :param endpoint: the name of the endpoint
        """
        def decorator(f):
            self.view_functions[endpoint] = f
            return f
        return decorator

    @setupmethod
    def errorhandler(self, code_or_exception):
        """A decorator that is used to register a function give a given
        error code.  Example::

            @app.errorhandler(404)
            def page_not_found(error):
                return 'This page does not exist', 404

        You can also register handlers for arbitrary exceptions::

            @app.errorhandler(DatabaseError)
            def special_exception_handler(error):
                return 'Database connection failed', 500

        You can also register a function as error handler without using
        the :meth:`errorhandler` decorator.  The following example is
        equivalent to the one above::

            def page_not_found(error):
                return 'This page does not exist', 404
            app.error_handler_spec[None][404] = page_not_found

        Setting error handlers via assignments to :attr:`error_handler_spec`
        however is discouraged as it requires fiddling with nested dictionaries
        and the special case for arbitrary exception types.

        The first `None` refers to the active blueprint.  If the error
        handler should be application wide `None` shall be used.

        .. versionadded:: 0.7
           One can now additionally also register custom exception types
           that do not necessarily have to be a subclass of the
           :class:`~werkzeug.exceptions.HTTPException` class.

        :param code: the code as integer for the handler
        """
        def decorator(f):
            self._register_error_handler(None, code_or_exception, f)
            return f
        return decorator

    def register_error_handler(self, code_or_exception, f):
        """Alternative error attach function to the :meth:`errorhandler`
        decorator that is more straightforward to use for non decorator
        usage.

        .. versionadded:: 0.7
        """
        self._register_error_handler(None, code_or_exception, f)

    @setupmethod
    def _register_error_handler(self, key, code_or_exception, f):
        if isinstance(code_or_exception, HTTPException):
            code_or_exception = code_or_exception.code
        if isinstance(code_or_exception, integer_types):
            assert code_or_exception != 500 or key is None, \
                'It is currently not possible to register a 500 internal ' \
                'server error on a per-blueprint level.'
            self.error_handler_spec.setdefault(key, {})[code_or_exception] = f
        else:
            self.error_handler_spec.setdefault(key, {}).setdefault(None, []) \
                .append((code_or_exception, f))

    @setupmethod
    def template_filter(self, name=None):
        """A decorator that is used to register custom template filter.
        You can specify a name for the filter, otherwise the function
        name will be used. Example::

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

        :param name: the optional name of the filter, otherwise the
                     function name will be used.
        """
        def decorator(f):
            self.add_template_filter(f, name=name)
            return f
        return decorator

    @setupmethod
    def add_template_filter(self, f, name=None):
        """Register a custom template filter.  Works exactly like the
        :meth:`template_filter` decorator.

        :param name: the optional name of the filter, otherwise the
                     function name will be used.
        """
        self.jinja_env.filters[name or f.__name__] = f

    @setupmethod
    def template_test(self, name=None):
        """A decorator that is used to register custom template test.
        You can specify a name for the test, otherwise the function
        name will be used. Example::

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

        .. versionadded:: 0.10

        :param name: the optional name of the test, otherwise the
                     function name will be used.
        """
        def decorator(f):
            self.add_template_test(f, name=name)
            return f
        return decorator

    @setupmethod
    def add_template_test(self, f, name=None):
        """Register a custom template test.  Works exactly like the
        :meth:`template_test` decorator.

        .. versionadded:: 0.10

        :param name: the optional name of the test, otherwise the
                     function name will be used.
        """
        self.jinja_env.tests[name or f.__name__] = f


    @setupmethod
    def template_global(self, name=None):
        """A decorator that is used to register a custom template global function.
        You can specify a name for the global function, otherwise the function
        name will be used. Example::

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

        .. versionadded:: 0.10

        :param name: the optional name of the global function, otherwise the
                     function name will be used.
        """
        def decorator(f):
            self.add_template_global(f, name=name)
            return f
        return decorator

    @setupmethod
    def add_template_global(self, f, name=None):
        """Register a custom template global function. Works exactly like the
        :meth:`template_global` decorator.

        .. versionadded:: 0.10

        :param name: the optional name of the global function, otherwise the
                     function name will be used.
        """
        self.jinja_env.globals[name or f.__name__] = f

    @setupmethod
    def before_request(self, f):
        """Registers a function to run before each request."""
        self.before_request_funcs.setdefault(None, []).append(f)
        return f

    @setupmethod
    def before_first_request(self, f):
        """Registers a function to be run before the first request to this
        instance of the application.

        .. versionadded:: 0.8
        """
        self.before_first_request_funcs.append(f)

    @setupmethod
    def after_request(self, f):
        """Register a function to be run after each request.  Your function
        must take one parameter, a :attr:`response_class` object and return
        a new response object or the same (see :meth:`process_response`).

        As of Flask 0.7 this function might not be executed at the end of the
        request in case an unhandled exception occurred.
        """
        self.after_request_funcs.setdefault(None, []).append(f)
        return f

    @setupmethod
    def teardown_request(self, f):
        """Register a function to be run at the end of each request,
        regardless of whether there was an exception or not.  These functions
        are executed when the request context is popped, even if not an
        actual request was performed.

        Example::

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

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

        Generally teardown functions must take every necessary step to avoid
        that they will fail.  If they do execute code that might fail they
        will have to surround the execution of these code by try/except
        statements and log occurring errors.

        When a teardown function was called because of a exception it will
        be passed an error object.

        .. admonition:: Debug Note

           In debug mode Flask will not tear down a request on an exception
           immediately.  Instead if will keep it alive so that the interactive
           debugger can still access it.  This behavior can be controlled
           by the ``PRESERVE_CONTEXT_ON_EXCEPTION`` configuration variable.
        """
        self.teardown_request_funcs.setdefault(None, []).append(f)
        return f

    @setupmethod
    def teardown_appcontext(self, f):
        """Registers a function to be called when the application context
        ends.  These functions are typically also called when the request
        context is popped.

        Example::

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

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

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

        When a teardown function was called because of an exception it will
        be passed an error object.

        .. versionadded:: 0.9
        """
        self.teardown_appcontext_funcs.append(f)
        return f

    @setupmethod
    def context_processor(self, f):
        """Registers a template context processor function."""
        self.template_context_processors[None].append(f)
        return f

    @setupmethod
    def url_value_preprocessor(self, f):
        """Registers a function as URL value preprocessor for all view
        functions of the application.  It's called before the view functions
        are called and can modify the url values provided.
        """
        self.url_value_preprocessors.setdefault(None, []).append(f)
        return f

    @setupmethod
    def url_defaults(self, f):
        """Callback function for URL defaults for all view functions of the
        application.  It's called with the endpoint and values and should
        update the values passed in place.
        """
        self.url_default_functions.setdefault(None, []).append(f)
        return f

    def handle_http_exception(self, e):
        """Handles an HTTP exception.  By default this will invoke the
        registered error handlers and fall back to returning the
        exception as response.

        .. versionadded:: 0.3
        """
        handlers = self.error_handler_spec.get(request.blueprint)
        # Proxy exceptions don't have error codes.  We want to always return
        # those unchanged as errors
        if e.code is None:
            return e
        if handlers and e.code in handlers:
            handler = handlers[e.code]
        else:
            handler = self.error_handler_spec[None].get(e.code)
        if handler is None:
            return e
        return handler(e)

    def trap_http_exception(self, e):
        """Checks if an HTTP exception should be trapped or not.  By default
        this will return `False` for all exceptions except for a bad request
        key error if ``TRAP_BAD_REQUEST_ERRORS`` is set to `True`.  It
        also returns `True` if ``TRAP_HTTP_EXCEPTIONS`` is set to `True`.

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

        .. versionadded:: 0.8
        """
        if self.config['TRAP_HTTP_EXCEPTIONS']:
            return True
        if self.config['TRAP_BAD_REQUEST_ERRORS']:
            return isinstance(e, BadRequest)
        return False

    def handle_user_exception(self, e):
        """This method is called whenever an exception occurs that should be
        handled.  A special case are
        :class:`~werkzeug.exception.HTTPException`\s which are forwarded by
        this function to the :meth:`handle_http_exception` method.  This
        function will either return a response value or reraise the
        exception with the same traceback.

        .. versionadded:: 0.7
        """
        exc_type, exc_value, tb = sys.exc_info()
        assert exc_value is e

        # ensure not to trash sys.exc_info() at that point in case someone
        # wants the traceback preserved in handle_http_exception.  Of course
        # we cannot prevent users from trashing it themselves in a custom
        # trap_http_exception method so that's their fault then.
        if isinstance(e, HTTPException) and not self.trap_http_exception(e):
            return self.handle_http_exception(e)

        blueprint_handlers = ()
        handlers = self.error_handler_spec.get(request.blueprint)
        if handlers is not None:
            blueprint_handlers = handlers.get(None, ())
        app_handlers = self.error_handler_spec[None].get(None, ())
        for typecheck, handler in chain(blueprint_handlers, app_handlers):
            if isinstance(e, typecheck):
                return handler(e)

        reraise(exc_type, exc_value, tb)

    def handle_exception(self, e):
        """Default exception handling that kicks in when an exception
        occurs that is not caught.  In debug mode the exception will
        be re-raised immediately, otherwise it is logged and the handler
        for a 500 internal server error is used.  If no such handler
        exists, a default 500 internal server error message is displayed.

        .. versionadded:: 0.3
        """
        exc_type, exc_value, tb = sys.exc_info()

        got_request_exception.send(self, exception=e)
        handler = self.error_handler_spec[None].get(500)

        if self.propagate_exceptions:
            # if we want to repropagate the exception, we can attempt to
            # raise it with the whole traceback in case we can do that
            # (the function was actually called from the except part)
            # otherwise, we just raise the error again
            if exc_value is e:
                reraise(exc_type, exc_value, tb)
            else:
                raise e

        self.log_exception((exc_type, exc_value, tb))
        if handler is None:
            return InternalServerError()
        return handler(e)

    def log_exception(self, exc_info):
        """Logs an exception.  This is called by :meth:`handle_exception`
        if debugging is disabled and right before the handler is called.
        The default implementation logs the exception as error on the
        :attr:`logger`.

        .. versionadded:: 0.8
        """
        self.logger.error('Exception on %s [%s]' % (
            request.path,
            request.method
        ), exc_info=exc_info)

    def raise_routing_exception(self, request):
        """Exceptions that are recording during routing are reraised with
        this method.  During debug we are not reraising redirect requests
        for non ``GET``, ``HEAD``, or ``OPTIONS`` requests and we're raising
        a different error instead to help debug situations.

        :internal:
        """
        if not self.debug \
           or not isinstance(request.routing_exception, RequestRedirect) \
           or request.method in ('GET', 'HEAD', 'OPTIONS'):
            raise request.routing_exception

        from .debughelpers import FormDataRoutingRedirect
        raise FormDataRoutingRedirect(request)

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

        .. versionchanged:: 0.7
           This no longer does the exception handling, this code was
           moved to the new :meth:`full_dispatch_request`.
        """
        req = _request_ctx_stack.top.request
        if req.routing_exception is not None:
            self.raise_routing_exception(req)
        rule = req.url_rule
        # if we provide automatic options for this URL and the
        # request came with the OPTIONS method, reply automatically
        if getattr(rule, 'provide_automatic_options', False) \
           and req.method == 'OPTIONS':
            return self.make_default_options_response()
        # otherwise dispatch to the handler for that endpoint
        return self.view_functions[rule.endpoint](**req.view_args)

    def full_dispatch_request(self):
        """Dispatches the request and on top of that performs request
        pre and postprocessing as well as HTTP exception catching and
        error handling.

        .. versionadded:: 0.7
        """
        self.try_trigger_before_first_request_functions()
        try:
            request_started.send(self)
            rv = self.preprocess_request()
            if rv is None:
                rv = self.dispatch_request()
        except Exception as e:
            rv = self.handle_user_exception(e)
        response = self.make_response(rv)
        response = self.process_response(response)
        request_finished.send(self, response=response)
        return response

    def try_trigger_before_first_request_functions(self):
        """Called before each request and will ensure that it triggers
        the :attr:`before_first_request_funcs` and only exactly once per
        application instance (which means process usually).

        :internal:
        """
        if self._got_first_request:
            return
        with self._before_request_lock:
            if self._got_first_request:
                return
            self._got_first_request = True
            for func in self.before_first_request_funcs:
                func()

    def make_default_options_response(self):
        """This method is called to create the default `OPTIONS` response.
        This can be changed through subclassing to change the default
        behavior of `OPTIONS` responses.

        .. versionadded:: 0.7
        """
        adapter = _request_ctx_stack.top.url_adapter
        if hasattr(adapter, 'allowed_methods'):
            methods = adapter.allowed_methods()
        else:
            # fallback for Werkzeug < 0.7
            methods = []
            try:
                adapter.match(method='--')
            except MethodNotAllowed as e:
                methods = e.valid_methods
            except HTTPException as e:
                pass
        rv = self.response_class()
        rv.allow.update(methods)
        return rv

    def should_ignore_error(self, error):
        """This is called to figure out if an error should be ignored
        or not as far as the teardown system is concerned.  If this
        function returns `True` then the teardown handlers will not be
        passed the error.

        .. versionadded:: 0.10
        """
        return False

    def make_response(self, rv):
        """Converts the return value from a view function to a real
        response object that is an instance of :attr:`response_class`.

        The following types are allowed for `rv`:

        .. tabularcolumns:: |p{3.5cm}|p{9.5cm}|

        ======================= ===========================================
        :attr:`response_class`  the object is returned unchanged
        :class:`str`            a response object is created with the
                                string as body
        :class:`unicode`        a response object is created with the
                                string encoded to utf-8 as body
        a WSGI function         the function is called as WSGI application
                                and buffered as response object
        :class:`tuple`          A tuple in the form ``(response, status,
                                headers)`` where `response` is any of the
                                types defined here, `status` is a string
                                or an integer and `headers` is a list of
                                a dictionary with header values.
        ======================= ===========================================

        :param rv: the return value from the view function

        .. versionchanged:: 0.9
           Previously a tuple was interpreted as the arguments for the
           response object.
        """
        status = headers = None
        if isinstance(rv, tuple):
            rv, status, headers = rv + (None,) * (3 - len(rv))

        if rv is None:
            raise ValueError('View function did not return a response')

        if not isinstance(rv, self.response_class):
            # When we create a response object directly, we let the constructor
            # set the headers and status.  We do this because there can be
            # some extra logic involved when creating these objects with
            # specific values (like default content type selection).
            if isinstance(rv, (text_type, bytes, bytearray)):
                rv = self.response_class(rv, headers=headers, status=status)
                headers = status = None
            else:
                rv = self.response_class.force_type(rv, request.environ)

        if status is not None:
            if isinstance(status, string_types):
                rv.status = status
            else:
                rv.status_code = status
        if headers:
            rv.headers.extend(headers)

        return rv

    def create_url_adapter(self, request):
        """Creates a URL adapter for the given request.  The URL adapter
        is created at a point where the request context is not yet set up
        so the request is passed explicitly.

        .. versionadded:: 0.6

        .. versionchanged:: 0.9
           This can now also be called without a request object when the
           URL adapter is created for the application context.
        """
        if request is not None:
            return self.url_map.bind_to_environ(request.environ,
                server_name=self.config['SERVER_NAME'])
        # We need at the very least the server name to be set for this
        # to work.
        if self.config['SERVER_NAME'] is not None:
            return self.url_map.bind(
                self.config['SERVER_NAME'],
                script_name=self.config['APPLICATION_ROOT'] or '/',
                url_scheme=self.config['PREFERRED_URL_SCHEME'])

    def inject_url_defaults(self, endpoint, values):
        """Injects the URL defaults for the given endpoint directly into
        the values dictionary passed.  This is used internally and
        automatically called on URL building.

        .. versionadded:: 0.7
        """
        funcs = self.url_default_functions.get(None, ())
        if '.' in endpoint:
            bp = endpoint.rsplit('.', 1)[0]
            funcs = chain(funcs, self.url_default_functions.get(bp, ()))
        for func in funcs:
            func(endpoint, values)

    def handle_url_build_error(self, error, endpoint, values):
        """Handle :class:`~werkzeug.routing.BuildError` on :meth:`url_for`.
        """
        exc_type, exc_value, tb = sys.exc_info()
        for handler in self.url_build_error_handlers:
            try:
                rv = handler(error, endpoint, values)
                if rv is not None:
                    return rv
            except BuildError as error:
                pass

        # At this point we want to reraise the exception.  If the error is
        # still the same one we can reraise it with the original traceback,
        # otherwise we raise it from here.
        if error is exc_value:
            reraise(exc_type, exc_value, tb)
        raise error

    def preprocess_request(self):
        """Called before the actual request dispatching and will
        call every as :meth:`before_request` decorated function.
        If any of these function returns a value it's handled as
        if it was the return value from the view and further
        request handling is stopped.

        This also triggers the :meth:`url_value_processor` functions before
        the actual :meth:`before_request` functions are called.
        """
        bp = _request_ctx_stack.top.request.blueprint

        funcs = self.url_value_preprocessors.get(None, ())
        if bp is not None and bp in self.url_value_preprocessors:
            funcs = chain(funcs, self.url_value_preprocessors[bp])
        for func in funcs:
            func(request.endpoint, request.view_args)

        funcs = self.before_request_funcs.get(None, ())
        if bp is not None and bp in self.before_request_funcs:
            funcs = chain(funcs, self.before_request_funcs[bp])
        for func in funcs:
            rv = func()
            if rv is not None:
                return rv

    def process_response(self, response):
        """Can be overridden in order to modify the response object
        before it's sent to the WSGI server.  By default this will
        call all the :meth:`after_request` decorated functions.

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

        :param response: a :attr:`response_class` object.
        :return: a new response object or the same, has to be an
                 instance of :attr:`response_class`.
        """
        ctx = _request_ctx_stack.top
        bp = ctx.request.blueprint
        funcs = ctx._after_request_functions
        if bp is not None and bp in self.after_request_funcs:
            funcs = chain(funcs, reversed(self.after_request_funcs[bp]))
        if None in self.after_request_funcs:
            funcs = chain(funcs, reversed(self.after_request_funcs[None]))
        for handler in funcs:
            response = handler(response)
        if not self.session_interface.is_null_session(ctx.session):
            self.save_session(ctx.session, response)
        return response

    def do_teardown_request(self, exc=None):
        """Called after the actual request dispatching and will
        call every as :meth:`teardown_request` decorated function.  This is
        not actually called by the :class:`Flask` object itself but is always
        triggered when the request context is popped.  That way we have a
        tighter control over certain resources under testing environments.

        .. versionchanged:: 0.9
           Added the `exc` argument.  Previously this was always using the
           current exception information.
        """
        if exc is None:
            exc = sys.exc_info()[1]
        funcs = reversed(self.teardown_request_funcs.get(None, ()))
        bp = _request_ctx_stack.top.request.blueprint
        if bp is not None and bp in self.teardown_request_funcs:
            funcs = chain(funcs, reversed(self.teardown_request_funcs[bp]))
        for func in funcs:
            rv = func(exc)
        request_tearing_down.send(self, exc=exc)

    def do_teardown_appcontext(self, exc=None):
        """Called when an application context is popped.  This works pretty
        much the same as :meth:`do_teardown_request` but for the application
        context.

        .. versionadded:: 0.9
        """
        if exc is None:
            exc = sys.exc_info()[1]
        for func in reversed(self.teardown_appcontext_funcs):
            func(exc)
        appcontext_tearing_down.send(self, exc=exc)

    def app_context(self):
        """Binds the application only.  For as long as the application is bound
        to the current context the :data:`flask.current_app` points to that
        application.  An application context is automatically created when a
        request context is pushed if necessary.

        Example usage::

            with app.app_context():
                ...

        .. versionadded:: 0.9
        """
        return AppContext(self)

    def request_context(self, environ):
        """Creates a :class:`~flask.ctx.RequestContext` from the given
        environment and binds it to the current context.  This must be used in
        combination with the `with` statement because the request is only bound
        to the current context for the duration of the `with` block.

        Example usage::

            with app.request_context(environ):
                do_something_with(request)

        The object returned can also be used without the `with` statement
        which is useful for working in the shell.  The example above is
        doing exactly the same as this code::

            ctx = app.request_context(environ)
            ctx.push()
            try:
                do_something_with(request)
            finally:
                ctx.pop()

        .. versionchanged:: 0.3
           Added support for non-with statement usage and `with` statement
           is now passed the ctx object.

        :param environ: a WSGI environment
        """
        return RequestContext(self, environ)

    def test_request_context(self, *args, **kwargs):
        """Creates a WSGI environment from the given values (see
        :func:`werkzeug.test.EnvironBuilder` for more information, this
        function accepts the same arguments).
        """
        from flask.testing import make_test_environ_builder
        builder = make_test_environ_builder(self, *args, **kwargs)
        try:
            return self.request_context(builder.get_environ())
        finally:
            builder.close()

    def wsgi_app(self, environ, start_response):
        """The actual WSGI application.  This is not implemented in
        `__call__` so that middlewares can be applied without losing a
        reference to the class.  So instead of doing this::

            app = MyMiddleware(app)

        It's a better idea to do this instead::

            app.wsgi_app = MyMiddleware(app.wsgi_app)

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

        .. versionchanged:: 0.7
           The behavior of the before and after request callbacks was changed
           under error conditions and a new callback was added that will
           always execute at the end of the request, independent on if an
           error occurred or not.  See :ref:`callbacks-and-errors`.

        :param environ: a WSGI environment
        :param start_response: a callable accepting a status code,
                               a list of headers and an optional
                               exception context to start the response
        """
        ctx = self.request_context(environ)
        ctx.push()
        error = None
        try:
            try:
                response = self.full_dispatch_request()
            except Exception as e:
                error = e
                response = self.make_response(self.handle_exception(e))
            return response(environ, start_response)
        finally:
            if self.should_ignore_error(error):
                error = None
            ctx.auto_pop(error)

    @property
    def modules(self):
        from warnings import warn
        warn(DeprecationWarning('Flask.modules is deprecated, use '
                                'Flask.blueprints instead'), stacklevel=2)
        return self.blueprints

    def __call__(self, environ, start_response):
        """Shortcut for :attr:`wsgi_app`."""
        return self.wsgi_app(environ, start_response)

    def __repr__(self):
        return '<%s %r>' % (
            self.__class__.__name__,
            self.name,
        )
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  Source code for beaver_manager.models

"""
This module contains SQLAlchemy model definitions to create SQL tables
"""
from beaver_manager import db
import sqlalchemy_utils


[docs]class EmergencyContact(db.Model):
    """
    Model for an Emergency contact

    Attributes:
        id (int): Unique Primary Key.
        beaver_id (int): Foreign Key for the :class:`Beaver` table
        beaver (Beaver): Provides direct access to the :class:`Beaver` that is
        linked to the contact
        first_name (str): The contact's first name
        surname (str): The contact's surname
        email (str): The contact's email
        phone_number (str): The contact's phone number
        address_line1 (str): The contact's first address line
        address_line2 (str): The contact's first second address line
        town (str): The town in which the Contact lives
        county (str): The county in which the Contact lives
        postcode (str): The contact's postcode

    """
    id = db.Column(db.Integer, primary_key=True)
    beaver_id = db.Column(db.Integer, db.ForeignKey('beaver.id'))
    first_name = db.Column(db.String(64))
    surname = db.Column(db.String(64))
    email = db.Column(db.String(256))
    phone_number = db.Column(db.String(11))
    address_line1 = db.Column(db.String(64))
    address_line2 = db.Column(db.String(64))
    town = db.Column(db.String(64))
    county = db.Column(db.String(64))
    postcode = db.Column(db.String(64))

    def __repr__(self):
        """
        Returns a more human readable represantation of `EmergencyContact`
        """
        return '<EmergencyContact %r> for: ' % (self.first_name,
                                                self.beaver_id)



[docs]class Beaver(db.Model):
    """
    Model for a beaver

    Attributes:
        id (int): Unique Primary Key.
        first_name (str): The beaver's first name
        surname (str): The beaver's surname
        dob (DateTime): The beaver's date of birth
        lodge_id (int): Foreign key for :class:`Lodge` table
        lodge (Lodge): Provides direct access to the :class:`Lodge` that is
                        that is linked to the beaver
        contacts (list[:class:`EmergencyContact`]): A list of
                                                    :class:`EmergencyContact`
                                                    objects associated with the
                                                    beaver
        badges (list[:class:`BeaverBadge`]): A list of :class:`BeaverBadge`
                                             associated with the beaver
        beaver_attendances (list[:class:`BeaverAttendance`]):
                                        A list of :class:`BeaverAttendance`
                                        objects associated with the beaver
    """
    id = db.Column(db.Integer, primary_key=True)
    first_name = db.Column(db.String(64))
    surname = db.Column(db.String(64))
    dob = db.Column(db.DateTime)
    lodge_id = db.Column(db.Integer, db.ForeignKey('lodge.id'))
    contacts = db.relationship('EmergencyContact', backref="beaver",
                               lazy="dynamic")

    def __repr__(self):
        """
        Returns a more human readable represantation of `Beaver`
        """
        return '<Beaver %r>' % (self.first_name + " " + self.surname)



[docs]class Lodge(db.Model):
    """
    Model for a Lodge (group of beavers)

    Attributes:
        id (int): Unique Primary Key.
        name (str): Name of the lodge
        beavers (list[:class:`Beaver`]): A list of beavers asscociated with the
                                         lodge
    """
    id = db.Column(db.Integer, primary_key=True)
    name = db.Column(db.String(64))
    beavers = db.relationship('Beaver', backref="lodge", lazy="dynamic")

    def __repr__(self):
        """
        Returns a more human readable represantation of `Lodge`
        """
        return '<Lodge %r>' % self.name



[docs]class Badge(db.Model):
    """
    Model for a Badge

    Attributes:
        id (int): Unique Primary Key.
        name (str): Name of the badge
        img_url (str): URL for the badge image
        beavers_badges (list[:class:`BeaverBadge`]): A list of beavers_badges
                                                     asscociated with the lodge
    """
    __tablename__ = "badge"
    id = db.Column(db.Integer, primary_key=True)
    name = db.Column(db.String(64))
    img_url = db.Column(db.String(64))
    beaver_badges = db.relationship('BeaverBadge', backref="badge",
                                    lazy="dynamic")

    def __repr__(self):
        """
        Returns a more human readable represantation of `Badge`
        """
        return '<Badge %r>' % self.name



[docs]class BeaverBadge(db.Model):
    """
    Model for a BeaverBadge. Acts as an intermediary between :class:`Beaver`
    and :class:`Badge`

    Args:
        beaver_id (int): Foreign key for :class:`Beaver`
        badge_id (int): Foreign key for :class:`Badge`
        completed (bool): Represents whether the badge has been completed or
                          not

    Attributes:
        id (int): Unique Primary Key.
        beaver (:class:`Beaver`): Provides a link to the :class:`Beaver` that
                                  badge is asscociated with
    """
    __tablename__ = "beaverbadge"
    id = db.Column(db.Integer, primary_key=True)
    beaver_id = db.Column(db.Integer, db.ForeignKey('beaver.id'))
    beaver = db.relationship('Beaver', backref="badges")
    badge_id = db.Column(db.Integer, db.ForeignKey('badge.id'))
    completed = db.Column(db.Boolean)

    def __init__(self, beaver_id, badge_id, completed):
        self.beaver_id = beaver_id
        self.badge_id = badge_id
        self.completed = completed

    def __repr__(self):
        """
        Returns a more human readable represantation of `BeaverBadge`
        """
        return '<BeaverBadge %r> for: %r' % (self.id, self.beaver.first_name)



[docs]class Criterion(db.Model):
    """
    Model for a Criterion.

    Attributes:
        id (int): Unique Primary Key.
        badge_id (int): Foreign key for :class:`Badge`
        badge (:class:`Badge`): Provides a link to the :class:`Badge` that
                                  criterion is asscociated with
        description (str): Desription of criterion
    """
    __tablename__ = "criterion"
    id = db.Column(db.Integer, primary_key=True)
    badge_id = db.Column(db.Integer, db.ForeignKey('badge.id'))
    badge = db.relationship('Badge', backref="criteria")
    description = db.Column(db.String(128))

    def __repr__(self):
        """
        Returns a more human readable represantation of `Criterion`
        """
        return '<Criterion %r> Desc: %r' % (self.id, self.description)



[docs]class BadgeCriterion(db.Model):
    """
    Model for a BadgeCriterion. Acts as an intermediary between
    :class:`BeaverBadge` and :class:`Criterion`

    Args:
        criterion_id (int): Foreign key for :class:`Criterion`
        badge_id (int): Foreign key for :class:`BeaverBadge`
        completed (bool): Represents whether the criterion has been completed
                          or not

    Attributes:
        id (int): Unique Primary Key.
        criterion (:class:`Crterion`): Provides a link to the
                                       :class:`Criterion` that criterion is
                                       asscociated with
        badge (:class:`BeaverBadge`): Provides a link to the
                                      :class:`BeaverBadge` that criterion is
                                      asscociated with
        description (str): Desription of criterion
    """
    id = db.Column(db.Integer, primary_key=True)
    criterion_id = db.Column(db.Integer, db.ForeignKey('criterion.id'))
    criterion = db.relationship('Criterion', backref="criteria")
    badge_id = db.Column(db.Integer, db.ForeignKey('beaverbadge.id'))
    badge = db.relationship('BeaverBadge', backref="criteria")
    completed = db.Column(db.Boolean)

    def __init__(self, criterion_id, badge_id, completed):
        self.criterion_id = criterion_id
        self.badge_id = badge_id
        self.completed = completed

    def __repr__(self):
        """
        Returns a more human readable represantation of `BadgeCriterion`
        """
        return '<BadgeCriterion %r> for Badge: %r' % (self.id, self.badge_id)



[docs]class Trip(db.Model):
    """
    A model for a Trip.

    Attributes:
        id (int): Unique Primary Key.
        location (str): Place Name
        cost (numeric): Cost of trip [Max Value of 99999.99]
        date (DateTime): Date of trip
        overnight (bool): Whether trip is overight
        number_of_nights (int): Number of nights the trip is
    """
    __tablename__ = "trip"
    id = db.Column(db.Integer, primary_key=True)
    location = db.Column(db.String(128))
    cost = db.Column(db.String(7))  # SQlite does not natively support decimals
    date = db.Column(db.DateTime)
    overnight = db.Column(db.Boolean)
    number_of_nights = db.Column(db.Integer)

    def __repr__(self):
        """
        Returns a more human readable represantation of `Trip`
        """
        return '<Trip %r> to %r' % (self.id, self.location)



[docs]class BeaverTrip(db.Model):
    """
    Model for a BeaverTrip. Acts as intermediary between :class:`Beaver` and
    :class:`Trip`

    Args:
        beaver_id (int): Foreign key for :class:`Beaver`
        trip_id (int): Foreign key for :class:`Trip`
        permission (bool): Represents whether the criterion has been completed
                          or not
        paid (bool): Represents whether the criterion has been completed or not

    Attributes:
        id (int): Unique Primary Key.
        beaver (:class:`Beaver`): Provides a link to the
                                       :class:`Beaver` that BeaverTrip is
                                       asscociated with
        trip (:class:`Trip`): Provides a link to the :class:`Trip` that
                                  BeaverTrip is asscociated with
    """
    id = db.Column(db.Integer, primary_key=True)
    beaver_id = db.Column(db.Integer, db.ForeignKey('beaver.id'))
    beaver = db.relationship('Beaver', backref="trips")
    trip_id = db.Column(db.Integer, db.ForeignKey('trip.id'))
    trip = db.relationship('Trip', backref="trips")
    permission = db.Column(db.Boolean)
    paid = db.Column(db.Boolean)

    def __init__(self, beaver_id, trip_id, permission, paid):
        self.beaver_id = beaver_id
        self.trip_id = trip_id
        self.permission = permission
        self.paid = paid

    def __repr__(self):
        """
        Returns a more human readable represantation of `BeaverTrip`
        """
        return '<BeaverTrip %r> for: %r' % (self.id, self.beaver_id)



[docs]class Attendance(db.Model):
    """
    A model for a meeting. Linked to a :class:`Criterion` to allow automatic
    completetion of badges. If beaver was present for the meeting then the
    criterion is completed.

    Attributes:
        id (int): Unique Primary Key.
        date (DateTime): Date of meeting
        criterion_id (int): Foreign key for :class:`Criterion`
        criterion (:class:`Criterion`): Provides a link to the
                                        :class:`Criterion` that Attendance is
                                        asscociated with
        description (str): Brief description of evening
        organiser (str): Name of organiser for that meeting
    """
    __tablename__ = "attendance"
    id = db.Column(db.Integer, primary_key=True)
    date = db.Column(db.DateTime)
    criterion_id = db.Column(db.Integer, db.ForeignKey('criterion.id'))
    criterion = db.relationship('Criterion', backref="attendances")
    description = db.Column(db.String(64))
    organiser = db.Column(db.String(32))

    def __repr__(self):
        return '<Attendance %r>' % (self.id)



[docs]class BeaverAttendance(db.Model):
    """
    Model for a BeaverAttendance. Acts as an intermediary between
    :class:`Beaver` and :class:`Attendance`

    Args:
        attendance_id (int): Foreign key for :class:`Attendance`
        beaver_id (int): Foreign key for :class:`Beaver`
        present (bool): Represents whether the beaver was been presesnt or not

    Attributes:
        id (int): Unique Primary Key.
        attendance (:class:`Attendance`): Provides a link to the
                                          :class:`Attendance` that
                                          BeaverAttendance is asscociated with

        beaver (:class:`Beaver`): Provides a link to the
                                       :class:`Beaver` that BeaverAttendance is
                                       asscociated with
    """
    id = db.Column(db.Integer, primary_key=True)
    attendance_id = db.Column(db.Integer, db.ForeignKey('attendance.id'))
    attendance = db.relationship('Attendance', backref="beaver_attendances")
    beaver_id = db.Column(db.Integer, db.ForeignKey('beaver.id'))
    beaver = db.relationship('Beaver', backref="beaver_attendances")
    present = db.Column(db.Boolean)

    def __init__(self, attendance_id, beaver_id, present):
        self.attendance_id = attendance_id
        self.beaver_id = beaver_id
        self.present = present

    def __repr__(self):
        """
        Returns a more human readable represantation of `BeaverAttendance`
        """
        return '<BeaverAttendance %r> for: %r' % (self.id, self.beaver_id)
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  Source code for beaver_manager.decorators

from threading import Thread


[docs]def async(f):
    """Decorator that will make any function asynchronus"""
    def wrapper(*args, **kwargs):
        thr = Thread(target=f, args=args, kwargs=kwargs)
        thr.start()
    return wrapper






          

      

      

    


    
        © Copyright 2016, James Seden Smith.
      Created using Sphinx 1.3.4.
    

  

db_create.html


    
      Navigation


      
        		
          index


        		
          routing table |


        		
          modules |


        		BeaverManager 0.4 documentation »

 
      


    


    
      
          
            
  
db_create module






          

      

      

    


    
        © Copyright 2016, James Seden Smith.
      Created using Sphinx 1.3.4.
    

  

_modules/wtforms/fields/core.html


    
      Navigation


      
        		
          index


        		
          routing table |


        		
          modules |


        		BeaverManager 0.4 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for wtforms.fields.core

from __future__ import unicode_literals

import datetime
import decimal
import itertools

from wtforms import widgets
from wtforms.compat import text_type, izip
from wtforms.i18n import DummyTranslations
from wtforms.validators import StopValidation
from wtforms.utils import unset_value


__all__ = (
    'BooleanField', 'DecimalField', 'DateField', 'DateTimeField', 'FieldList',
    'FloatField', 'FormField', 'IntegerField', 'RadioField', 'SelectField',
    'SelectMultipleField', 'StringField',
)


class Field(object):
    """
    Field base class
    """
    errors = tuple()
    process_errors = tuple()
    raw_data = None
    validators = tuple()
    widget = None
    _formfield = True
    _translations = DummyTranslations()
    do_not_call_in_templates = True  # Allow Django 1.4 traversal

    def __new__(cls, *args, **kwargs):
        if '_form' in kwargs and '_name' in kwargs:
            return super(Field, cls).__new__(cls)
        else:
            return UnboundField(cls, *args, **kwargs)

    def __init__(self, label=None, validators=None, filters=tuple(),
                 description='', id=None, default=None, widget=None,
                 render_kw=None, _form=None, _name=None, _prefix='',
                 _translations=None, _meta=None):
        """
        Construct a new field.

        :param label:
            The label of the field.
        :param validators:
            A sequence of validators to call when `validate` is called.
        :param filters:
            A sequence of filters which are run on input data by `process`.
        :param description:
            A description for the field, typically used for help text.
        :param id:
            An id to use for the field. A reasonable default is set by the form,
            and you shouldn't need to set this manually.
        :param default:
            The default value to assign to the field, if no form or object
            input is provided. May be a callable.
        :param widget:
            If provided, overrides the widget used to render the field.
        :param dict render_kw:
            If provided, a dictionary which provides default keywords that
            will be given to the widget at render time.
        :param _form:
            The form holding this field. It is passed by the form itself during
            construction. You should never pass this value yourself.
        :param _name:
            The name of this field, passed by the enclosing form during its
            construction. You should never pass this value yourself.
        :param _prefix:
            The prefix to prepend to the form name of this field, passed by
            the enclosing form during construction.
        :param _translations:
            A translations object providing message translations. Usually
            passed by the enclosing form during construction. See
            :doc:`I18n docs <i18n>` for information on message translations.
        :param _meta:
            If provided, this is the 'meta' instance from the form. You usually
            don't pass this yourself.

        If `_form` and `_name` isn't provided, an :class:`UnboundField` will be
        returned instead. Call its :func:`bind` method with a form instance and
        a name to construct the field.
        """
        if _translations is not None:
            self._translations = _translations

        if _meta is not None:
            self.meta = _meta
        elif _form is not None:
            self.meta = _form.meta
        else:
            raise TypeError("Must provide one of _form or _meta")

        self.default = default
        self.description = description
        self.render_kw = render_kw
        self.filters = filters
        self.flags = Flags()
        self.name = _prefix + _name
        self.short_name = _name
        self.type = type(self).__name__
        self.validators = validators or list(self.validators)

        self.id = id or self.name
        self.label = Label(self.id, label if label is not None else self.gettext(_name.replace('_', ' ').title()))

        if widget is not None:
            self.widget = widget

        for v in itertools.chain(self.validators, [self.widget]):
            flags = getattr(v, 'field_flags', ())
            for f in flags:
                setattr(self.flags, f, True)

    def __unicode__(self):
        """
        Returns a HTML representation of the field. For more powerful rendering,
        see the `__call__` method.
        """
        return self()

    def __str__(self):
        """
        Returns a HTML representation of the field. For more powerful rendering,
        see the `__call__` method.
        """
        return self()

    def __html__(self):
        """
        Returns a HTML representation of the field. For more powerful rendering,
        see the :meth:`__call__` method.
        """
        return self()

    def __call__(self, **kwargs):
        """
        Render this field as HTML, using keyword args as additional attributes.

        This delegates rendering to
        :meth:`meta.render_field <wtforms.meta.DefaultMeta.render_field>`
        whose default behavior is to call the field's widget, passing any
        keyword arguments from this call along to the widget.

        In all of the WTForms HTML widgets, keyword arguments are turned to
        HTML attributes, though in theory a widget is free to do anything it
        wants with the supplied keyword arguments, and widgets don't have to
        even do anything related to HTML.
        """
        return self.meta.render_field(self, kwargs)

    def gettext(self, string):
        """
        Get a translation for the given message.

        This proxies for the internal translations object.

        :param string: A unicode string to be translated.
        :return: A unicode string which is the translated output.
        """
        return self._translations.gettext(string)

    def ngettext(self, singular, plural, n):
        """
        Get a translation for a message which can be pluralized.

        :param str singular: The singular form of the message.
        :param str plural: The plural form of the message.
        :param int n: The number of elements this message is referring to
        """
        return self._translations.ngettext(singular, plural, n)

    def validate(self, form, extra_validators=tuple()):
        """
        Validates the field and returns True or False. `self.errors` will
        contain any errors raised during validation. This is usually only
        called by `Form.validate`.

        Subfields shouldn't override this, but rather override either
        `pre_validate`, `post_validate` or both, depending on needs.

        :param form: The form the field belongs to.
        :param extra_validators: A sequence of extra validators to run.
        """
        self.errors = list(self.process_errors)
        stop_validation = False

        # Call pre_validate
        try:
            self.pre_validate(form)
        except StopValidation as e:
            if e.args and e.args[0]:
                self.errors.append(e.args[0])
            stop_validation = True
        except ValueError as e:
            self.errors.append(e.args[0])

        # Run validators
        if not stop_validation:
            chain = itertools.chain(self.validators, extra_validators)
            stop_validation = self._run_validation_chain(form, chain)

        # Call post_validate
        try:
            self.post_validate(form, stop_validation)
        except ValueError as e:
            self.errors.append(e.args[0])

        return len(self.errors) == 0

    def _run_validation_chain(self, form, validators):
        """
        Run a validation chain, stopping if any validator raises StopValidation.

        :param form: The Form instance this field beongs to.
        :param validators: a sequence or iterable of validator callables.
        :return: True if validation was stopped, False otherwise.
        """
        for validator in validators:
            try:
                validator(form, self)
            except StopValidation as e:
                if e.args and e.args[0]:
                    self.errors.append(e.args[0])
                return True
            except ValueError as e:
                self.errors.append(e.args[0])

        return False

    def pre_validate(self, form):
        """
        Override if you need field-level validation. Runs before any other
        validators.

        :param form: The form the field belongs to.
        """
        pass

    def post_validate(self, form, validation_stopped):
        """
        Override if you need to run any field-level validation tasks after
        normal validation. This shouldn't be needed in most cases.

        :param form: The form the field belongs to.
        :param validation_stopped:
            `True` if any validator raised StopValidation.
        """
        pass

    def process(self, formdata, data=unset_value):
        """
        Process incoming data, calling process_data, process_formdata as needed,
        and run filters.

        If `data` is not provided, process_data will be called on the field's
        default.

        Field subclasses usually won't override this, instead overriding the
        process_formdata and process_data methods. Only override this for
        special advanced processing, such as when a field encapsulates many
        inputs.
        """
        self.process_errors = []
        if data is unset_value:
            try:
                data = self.default()
            except TypeError:
                data = self.default

        self.object_data = data

        try:
            self.process_data(data)
        except ValueError as e:
            self.process_errors.append(e.args[0])

        if formdata:
            try:
                if self.name in formdata:
                    self.raw_data = formdata.getlist(self.name)
                else:
                    self.raw_data = []
                self.process_formdata(self.raw_data)
            except ValueError as e:
                self.process_errors.append(e.args[0])

        try:
            for filter in self.filters:
                self.data = filter(self.data)
        except ValueError as e:
            self.process_errors.append(e.args[0])

    def process_data(self, value):
        """
        Process the Python data applied to this field and store the result.

        This will be called during form construction by the form's `kwargs` or
        `obj` argument.

        :param value: The python object containing the value to process.
        """
        self.data = value

    def process_formdata(self, valuelist):
        """
        Process data received over the wire from a form.

        This will be called during form construction with data supplied
        through the `formdata` argument.

        :param valuelist: A list of strings to process.
        """
        if valuelist:
            self.data = valuelist[0]

    def populate_obj(self, obj, name):
        """
        Populates `obj.<name>` with the field's data.

        :note: This is a destructive operation. If `obj.<name>` already exists,
               it will be overridden. Use with caution.
        """
        setattr(obj, name, self.data)


class UnboundField(object):
    _formfield = True
    creation_counter = 0

    def __init__(self, field_class, *args, **kwargs):
        UnboundField.creation_counter += 1
        self.field_class = field_class
        self.args = args
        self.kwargs = kwargs
        self.creation_counter = UnboundField.creation_counter

    def bind(self, form, name, prefix='', translations=None, **kwargs):
        kw = dict(
            self.kwargs,
            _form=form,
            _prefix=prefix,
            _name=name,
            _translations=translations,
            **kwargs
        )
        return self.field_class(*self.args, **kw)

    def __repr__(self):
        return '<UnboundField(%s, %r, %r)>' % (self.field_class.__name__, self.args, self.kwargs)


class Flags(object):
    """
    Holds a set of boolean flags as attributes.

    Accessing a non-existing attribute returns False for its value.
    """
    def __getattr__(self, name):
        if name.startswith('_'):
            return super(Flags, self).__getattr__(name)
        return False

    def __contains__(self, name):
        return getattr(self, name)

    def __repr__(self):
        flags = (name for name in dir(self) if not name.startswith('_'))
        return '<wtforms.fields.Flags: {%s}>' % ', '.join(flags)


class Label(object):
    """
    An HTML form label.
    """
    def __init__(self, field_id, text):
        self.field_id = field_id
        self.text = text

    def __str__(self):
        return self()

    def __unicode__(self):
        return self()

    def __html__(self):
        return self()

    def __call__(self, text=None, **kwargs):
        if 'for_' in kwargs:
            kwargs['for'] = kwargs.pop('for_')
        else:
            kwargs.setdefault('for', self.field_id)

        attributes = widgets.html_params(**kwargs)
        return widgets.HTMLString('<label %s>%s</label>' % (attributes, text or self.text))

    def __repr__(self):
        return 'Label(%r, %r)' % (self.field_id, self.text)


class SelectFieldBase(Field):
    option_widget = widgets.Option()

    """
    Base class for fields which can be iterated to produce options.

    This isn't a field, but an abstract base class for fields which want to
    provide this functionality.
    """
    def __init__(self, label=None, validators=None, option_widget=None, **kwargs):
        super(SelectFieldBase, self).__init__(label, validators, **kwargs)

        if option_widget is not None:
            self.option_widget = option_widget

    def iter_choices(self):
        """
        Provides data for choice widget rendering. Must return a sequence or
        iterable of (value, label, selected) tuples.
        """
        raise NotImplementedError()

    def __iter__(self):
        opts = dict(widget=self.option_widget, _name=self.name, _form=None, _meta=self.meta)
        for i, (value, label, checked) in enumerate(self.iter_choices()):
            opt = self._Option(label=label, id='%s-%d' % (self.id, i), **opts)
            opt.process(None, value)
            opt.checked = checked
            yield opt

    class _Option(Field):
        checked = False

        def _value(self):
            return text_type(self.data)


class SelectField(SelectFieldBase):
    widget = widgets.Select()

    def __init__(self, label=None, validators=None, coerce=text_type, choices=None, **kwargs):
        super(SelectField, self).__init__(label, validators, **kwargs)
        self.coerce = coerce
        self.choices = choices

    def iter_choices(self):
        for value, label in self.choices:
            yield (value, label, self.coerce(value) == self.data)

    def process_data(self, value):
        try:
            self.data = self.coerce(value)
        except (ValueError, TypeError):
            self.data = None

    def process_formdata(self, valuelist):
        if valuelist:
            try:
                self.data = self.coerce(valuelist[0])
            except ValueError:
                raise ValueError(self.gettext('Invalid Choice: could not coerce'))

    def pre_validate(self, form):
        for v, _ in self.choices:
            if self.data == v:
                break
        else:
            raise ValueError(self.gettext('Not a valid choice'))


class SelectMultipleField(SelectField):
    """
    No different from a normal select field, except this one can take (and
    validate) multiple choices.  You'll need to specify the HTML `size`
    attribute to the select field when rendering.
    """
    widget = widgets.Select(multiple=True)

    def iter_choices(self):
        for value, label in self.choices:
            selected = self.data is not None and self.coerce(value) in self.data
            yield (value, label, selected)

    def process_data(self, value):
        try:
            self.data = list(self.coerce(v) for v in value)
        except (ValueError, TypeError):
            self.data = None

    def process_formdata(self, valuelist):
        try:
            self.data = list(self.coerce(x) for x in valuelist)
        except ValueError:
            raise ValueError(self.gettext('Invalid choice(s): one or more data inputs could not be coerced'))

    def pre_validate(self, form):
        if self.data:
            values = list(c[0] for c in self.choices)
            for d in self.data:
                if d not in values:
                    raise ValueError(self.gettext("'%(value)s' is not a valid choice for this field") % dict(value=d))


class RadioField(SelectField):
    """
    Like a SelectField, except displays a list of radio buttons.

    Iterating the field will produce subfields (each containing a label as
    well) in order to allow custom rendering of the individual radio fields.
    """
    widget = widgets.ListWidget(prefix_label=False)
    option_widget = widgets.RadioInput()


class StringField(Field):
    """
    This field is the base for most of the more complicated fields, and
    represents an ``<input type="text">``.
    """
    widget = widgets.TextInput()

    def process_formdata(self, valuelist):
        if valuelist:
            self.data = valuelist[0]
        else:
            self.data = ''

    def _value(self):
        return text_type(self.data) if self.data is not None else ''


class LocaleAwareNumberField(Field):
    """
    Base class for implementing locale-aware number parsing.

    Locale-aware numbers require the 'babel' package to be present.
    """
    def __init__(self, label=None, validators=None, use_locale=False, number_format=None, **kwargs):
        super(LocaleAwareNumberField, self).__init__(label, validators, **kwargs)
        self.use_locale = use_locale
        if use_locale:
            self.number_format = number_format
            self.locale = kwargs['_form'].meta.locales[0]
            self._init_babel()

    def _init_babel(self):
        try:
            from babel import numbers
            self.babel_numbers = numbers
        except ImportError:
            raise ImportError('Using locale-aware decimals requires the babel library.')

    def _parse_decimal(self, value):
        return self.babel_numbers.parse_decimal(value, self.locale)

    def _format_decimal(self, value):
        return self.babel_numbers.format_decimal(value, self.number_format, self.locale)


class IntegerField(Field):
    """
    A text field, except all input is coerced to an integer.  Erroneous input
    is ignored and will not be accepted as a value.
    """
    widget = widgets.TextInput()

    def __init__(self, label=None, validators=None, **kwargs):
        super(IntegerField, self).__init__(label, validators, **kwargs)

    def _value(self):
        if self.raw_data:
            return self.raw_data[0]
        elif self.data is not None:
            return text_type(self.data)
        else:
            return ''

    def process_formdata(self, valuelist):
        if valuelist:
            try:
                self.data = int(valuelist[0])
            except ValueError:
                self.data = None
                raise ValueError(self.gettext('Not a valid integer value'))


class DecimalField(LocaleAwareNumberField):
    """
    A text field which displays and coerces data of the `decimal.Decimal` type.

    :param places:
        How many decimal places to quantize the value to for display on form.
        If None, does not quantize value.
    :param rounding:
        How to round the value during quantize, for example
        `decimal.ROUND_UP`. If unset, uses the rounding value from the
        current thread's context.
    :param use_locale:
        If True, use locale-based number formatting. Locale-based number
        formatting requires the 'babel' package.
    :param number_format:
        Optional number format for locale. If omitted, use the default decimal
        format for the locale.
    """
    widget = widgets.TextInput()

    def __init__(self, label=None, validators=None, places=unset_value, rounding=None, **kwargs):
        super(DecimalField, self).__init__(label, validators, **kwargs)
        if self.use_locale and (places is not unset_value or rounding is not None):
            raise TypeError("When using locale-aware numbers, 'places' and 'rounding' are ignored.")

        if places is unset_value:
            places = 2
        self.places = places
        self.rounding = rounding

    def _value(self):
        if self.raw_data:
            return self.raw_data[0]
        elif self.data is not None:
            if self.use_locale:
                return text_type(self._format_decimal(self.data))
            elif self.places is not None:
                if hasattr(self.data, 'quantize'):
                    exp = decimal.Decimal('.1') ** self.places
                    if self.rounding is None:
                        quantized = self.data.quantize(exp)
                    else:
                        quantized = self.data.quantize(exp, rounding=self.rounding)
                    return text_type(quantized)
                else:
                    # If for some reason, data is a float or int, then format
                    # as we would for floats using string formatting.
                    format = '%%0.%df' % self.places
                    return format % self.data
            else:
                return text_type(self.data)
        else:
            return ''

    def process_formdata(self, valuelist):
        if valuelist:
            try:
                if self.use_locale:
                    self.data = self._parse_decimal(valuelist[0])
                else:
                    self.data = decimal.Decimal(valuelist[0])
            except (decimal.InvalidOperation, ValueError):
                self.data = None
                raise ValueError(self.gettext('Not a valid decimal value'))


class FloatField(Field):
    """
    A text field, except all input is coerced to an float.  Erroneous input
    is ignored and will not be accepted as a value.
    """
    widget = widgets.TextInput()

    def __init__(self, label=None, validators=None, **kwargs):
        super(FloatField, self).__init__(label, validators, **kwargs)

    def _value(self):
        if self.raw_data:
            return self.raw_data[0]
        elif self.data is not None:
            return text_type(self.data)
        else:
            return ''

    def process_formdata(self, valuelist):
        if valuelist:
            try:
                self.data = float(valuelist[0])
            except ValueError:
                self.data = None
                raise ValueError(self.gettext('Not a valid float value'))


class BooleanField(Field):
    """
    Represents an ``<input type="checkbox">``. Set the ``checked``-status by using the
    ``default``-option. Any value for ``default``, e.g. ``default="checked"`` puts
    ``checked`` into the html-element and sets the ``data`` to ``True``

    :param false_values:
        If provided, a sequence of strings each of which is an exact match
        string of what is considered a "false" value. Defaults to the tuple
        ``('false', '')``
    """
    widget = widgets.CheckboxInput()
    false_values = ('false', '')

    def __init__(self, label=None, validators=None, false_values=None, **kwargs):
        super(BooleanField, self).__init__(label, validators, **kwargs)
        if false_values is not None:
            self.false_values = false_values

    def process_data(self, value):
        self.data = bool(value)

    def process_formdata(self, valuelist):
        if not valuelist or valuelist[0] in self.false_values:
            self.data = False
        else:
            self.data = True

    def _value(self):
        if self.raw_data:
            return text_type(self.raw_data[0])
        else:
            return 'y'


class DateTimeField(Field):
    """
    A text field which stores a `datetime.datetime` matching a format.
    """
    widget = widgets.TextInput()

    def __init__(self, label=None, validators=None, format='%Y-%m-%d %H:%M:%S', **kwargs):
        super(DateTimeField, self).__init__(label, validators, **kwargs)
        self.format = format

    def _value(self):
        if self.raw_data:
            return ' '.join(self.raw_data)
        else:
            return self.data and self.data.strftime(self.format) or ''

    def process_formdata(self, valuelist):
        if valuelist:
            date_str = ' '.join(valuelist)
            try:
                self.data = datetime.datetime.strptime(date_str, self.format)
            except ValueError:
                self.data = None
                raise ValueError(self.gettext('Not a valid datetime value'))


class DateField(DateTimeField):
    """
    Same as DateTimeField, except stores a `datetime.date`.
    """
    def __init__(self, label=None, validators=None, format='%Y-%m-%d', **kwargs):
        super(DateField, self).__init__(label, validators, format, **kwargs)

    def process_formdata(self, valuelist):
        if valuelist:
            date_str = ' '.join(valuelist)
            try:
                self.data = datetime.datetime.strptime(date_str, self.format).date()
            except ValueError:
                self.data = None
                raise ValueError(self.gettext('Not a valid date value'))


class FormField(Field):
    """
    Encapsulate a form as a field in another form.

    :param form_class:
        A subclass of Form that will be encapsulated.
    :param separator:
        A string which will be suffixed to this field's name to create the
        prefix to enclosed fields. The default is fine for most uses.
    """
    widget = widgets.TableWidget()

    def __init__(self, form_class, label=None, validators=None, separator='-', **kwargs):
        super(FormField, self).__init__(label, validators, **kwargs)
        self.form_class = form_class
        self.separator = separator
        self._obj = None
        if self.filters:
            raise TypeError('FormField cannot take filters, as the encapsulated data is not mutable.')
        if validators:
            raise TypeError('FormField does not accept any validators. Instead, define them on the enclosed form.')

    def process(self, formdata, data=unset_value):
        if data is unset_value:
            try:
                data = self.default()
            except TypeError:
                data = self.default
            self._obj = data

        self.object_data = data

        prefix = self.name + self.separator
        if isinstance(data, dict):
            self.form = self.form_class(formdata=formdata, prefix=prefix, **data)
        else:
            self.form = self.form_class(formdata=formdata, obj=data, prefix=prefix)

    def validate(self, form, extra_validators=tuple()):
        if extra_validators:
            raise TypeError('FormField does not accept in-line validators, as it gets errors from the enclosed form.')
        return self.form.validate()

    def populate_obj(self, obj, name):
        candidate = getattr(obj, name, None)
        if candidate is None:
            if self._obj is None:
                raise TypeError('populate_obj: cannot find a value to populate from the provided obj or input data/defaults')
            candidate = self._obj
            setattr(obj, name, candidate)

        self.form.populate_obj(candidate)

    def __iter__(self):
        return iter(self.form)

    def __getitem__(self, name):
        return self.form[name]

    def __getattr__(self, name):
        return getattr(self.form, name)

    @property
    def data(self):
        return self.form.data

    @property
    def errors(self):
        return self.form.errors


class FieldList(Field):
    """
    Encapsulate an ordered list of multiple instances of the same field type,
    keeping data as a list.

    >>> authors = FieldList(StringField('Name', [validators.required()]))

    :param unbound_field:
        A partially-instantiated field definition, just like that would be
        defined on a form directly.
    :param min_entries:
        if provided, always have at least this many entries on the field,
        creating blank ones if the provided input does not specify a sufficient
        amount.
    :param max_entries:
        accept no more than this many entries as input, even if more exist in
        formdata.
    """
    widget = widgets.ListWidget()

    def __init__(self, unbound_field, label=None, validators=None, min_entries=0,
                 max_entries=None, default=tuple(), **kwargs):
        super(FieldList, self).__init__(label, validators, default=default, **kwargs)
        if self.filters:
            raise TypeError('FieldList does not accept any filters. Instead, define them on the enclosed field.')
        assert isinstance(unbound_field, UnboundField), 'Field must be unbound, not a field class'
        self.unbound_field = unbound_field
        self.min_entries = min_entries
        self.max_entries = max_entries
        self.last_index = -1
        self._prefix = kwargs.get('_prefix', '')

    def process(self, formdata, data=unset_value):
        self.entries = []
        if data is unset_value or not data:
            try:
                data = self.default()
            except TypeError:
                data = self.default

        self.object_data = data

        if formdata:
            indices = sorted(set(self._extract_indices(self.name, formdata)))
            if self.max_entries:
                indices = indices[:self.max_entries]

            idata = iter(data)
            for index in indices:
                try:
                    obj_data = next(idata)
                except StopIteration:
                    obj_data = unset_value
                self._add_entry(formdata, obj_data, index=index)
        else:
            for obj_data in data:
                self._add_entry(formdata, obj_data)

        while len(self.entries) < self.min_entries:
            self._add_entry(formdata)

    def _extract_indices(self, prefix, formdata):
        """
        Yield indices of any keys with given prefix.

        formdata must be an object which will produce keys when iterated.  For
        example, if field 'foo' contains keys 'foo-0-bar', 'foo-1-baz', then
        the numbers 0 and 1 will be yielded, but not neccesarily in order.
        """
        offset = len(prefix) + 1
        for k in formdata:
            if k.startswith(prefix):
                k = k[offset:].split('-', 1)[0]
                if k.isdigit():
                    yield int(k)

    def validate(self, form, extra_validators=tuple()):
        """
        Validate this FieldList.

        Note that FieldList validation differs from normal field validation in
        that FieldList validates all its enclosed fields first before running any
        of its own validators.
        """
        self.errors = []

        # Run validators on all entries within
        for subfield in self.entries:
            if not subfield.validate(form):
                self.errors.append(subfield.errors)

        chain = itertools.chain(self.validators, extra_validators)
        self._run_validation_chain(form, chain)

        return len(self.errors) == 0

    def populate_obj(self, obj, name):
        values = getattr(obj, name, None)
        try:
            ivalues = iter(values)
        except TypeError:
            ivalues = iter([])

        candidates = itertools.chain(ivalues, itertools.repeat(None))
        _fake = type(str('_fake'), (object, ), {})
        output = []
        for field, data in izip(self.entries, candidates):
            fake_obj = _fake()
            fake_obj.data = data
            field.populate_obj(fake_obj, 'data')
            output.append(fake_obj.data)

        setattr(obj, name, output)

    def _add_entry(self, formdata=None, data=unset_value, index=None):
        assert not self.max_entries or len(self.entries) < self.max_entries, \
            'You cannot have more than max_entries entries in this FieldList'
        if index is None:
            index = self.last_index + 1
        self.last_index = index
        name = '%s-%d' % (self.short_name, index)
        id = '%s-%d' % (self.id, index)
        field = self.unbound_field.bind(form=None, name=name, prefix=self._prefix, id=id, _meta=self.meta,
                                        translations=self._translations)
        field.process(formdata, data)
        self.entries.append(field)
        return field

    def append_entry(self, data=unset_value):
        """
        Create a new entry with optional default data.

        Entries added in this way will *not* receive formdata however, and can
        only receive object data.
        """
        return self._add_entry(data=data)

    def pop_entry(self):
        """ Removes the last entry from the list and returns it. """
        entry = self.entries.pop()
        self.last_index -= 1
        return entry

    def __iter__(self):
        return iter(self.entries)

    def __len__(self):
        return len(self.entries)

    def __getitem__(self, index):
        return self.entries[index]

    @property
    def data(self):
        return [f.data for f in self.entries]
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db_upgrade module


Upgrades SQLAlchemy database to latest revision
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  Source code for wtforms.widgets.core

from __future__ import unicode_literals

try:
    from html import escape
except ImportError:
    from cgi import escape

from wtforms.compat import text_type, iteritems

__all__ = (
    'CheckboxInput', 'FileInput', 'HiddenInput', 'ListWidget', 'PasswordInput',
    'RadioInput', 'Select', 'SubmitInput', 'TableWidget', 'TextArea',
    'TextInput', 'Option'
)


def html_params(**kwargs):
    """
    Generate HTML attribute syntax from inputted keyword arguments.

    The output value is sorted by the passed keys, to provide consistent output
    each time this function is called with the same parameters. Because of the
    frequent use of the normally reserved keywords `class` and `for`, suffixing
    these with an underscore will allow them to be used.

    In order to facilitate the use of ``data-`` attributes, the first underscore
    behind the ``data``-element is replaced with a hyphen.

    >>> html_params(data_any_attribute='something')
    'data-any_attribute="something"'

    In addition, the values ``True`` and ``False`` are special:
      * ``attr=True`` generates the HTML compact output of a boolean attribute,
        e.g. ``checked=True`` will generate simply ``checked``
      * ``attr=False`` will be ignored and generate no output.

    >>> html_params(name='text1', id='f', class_='text')
    'class="text" id="f" name="text1"'
    >>> html_params(checked=True, readonly=False, name="text1", abc="hello")
    'abc="hello" checked name="text1"'
    """
    params = []
    for k, v in sorted(iteritems(kwargs)):
        if k in ('class_', 'class__', 'for_'):
            k = k[:-1]
        elif k.startswith('data_'):
            k = k.replace('_', '-', 1)
        if v is True:
            params.append(k)
        elif v is False:
            pass
        else:
            params.append('%s="%s"' % (text_type(k), escape(text_type(v), quote=True)))
    return ' '.join(params)


class HTMLString(text_type):
    """
    This is an "HTML safe string" class that is returned by WTForms widgets.

    For the most part, HTMLString acts like a normal unicode string, except
    in that it has a `__html__` method. This method is invoked by a compatible
    auto-escaping HTML framework to get the HTML-safe version of a string.

    Usage::

        HTMLString('<input type="text" value="hello">')

    """
    def __html__(self):
        """
        Give an HTML-safe string.

        This method actually returns itself, because it's assumed that
        whatever you give to HTMLString is a string with any unsafe values
        already escaped. This lets auto-escaping template frameworks
        know that this string is safe for HTML rendering.
        """
        return self


class ListWidget(object):
    """
    Renders a list of fields as a `ul` or `ol` list.

    This is used for fields which encapsulate many inner fields as subfields.
    The widget will try to iterate the field to get access to the subfields and
    call them to render them.

    If `prefix_label` is set, the subfield's label is printed before the field,
    otherwise afterwards. The latter is useful for iterating radios or
    checkboxes.
    """
    def __init__(self, html_tag='ul', prefix_label=True):
        assert html_tag in ('ol', 'ul')
        self.html_tag = html_tag
        self.prefix_label = prefix_label

    def __call__(self, field, **kwargs):
        kwargs.setdefault('id', field.id)
        html = ['<%s %s>' % (self.html_tag, html_params(**kwargs))]
        for subfield in field:
            if self.prefix_label:
                html.append('<li>%s %s</li>' % (subfield.label, subfield()))
            else:
                html.append('<li>%s %s</li>' % (subfield(), subfield.label))
        html.append('</%s>' % self.html_tag)
        return HTMLString(''.join(html))


class TableWidget(object):
    """
    Renders a list of fields as a set of table rows with th/td pairs.

    If `with_table_tag` is True, then an enclosing <table> is placed around the
    rows.

    Hidden fields will not be displayed with a row, instead the field will be
    pushed into a subsequent table row to ensure XHTML validity. Hidden fields
    at the end of the field list will appear outside the table.
    """
    def __init__(self, with_table_tag=True):
        self.with_table_tag = with_table_tag

    def __call__(self, field, **kwargs):
        html = []
        if self.with_table_tag:
            kwargs.setdefault('id', field.id)
            html.append('<table %s>' % html_params(**kwargs))
        hidden = ''
        for subfield in field:
            if subfield.type in ('HiddenField', 'CSRFTokenField'):
                hidden += text_type(subfield)
            else:
                html.append('<tr><th>%s</th><td>%s%s</td></tr>' % (text_type(subfield.label), hidden, text_type(subfield)))
                hidden = ''
        if self.with_table_tag:
            html.append('</table>')
        if hidden:
            html.append(hidden)
        return HTMLString(''.join(html))


class Input(object):
    """
    Render a basic ``<input>`` field.

    This is used as the basis for most of the other input fields.

    By default, the `_value()` method will be called upon the associated field
    to provide the ``value=`` HTML attribute.
    """
    html_params = staticmethod(html_params)

    def __init__(self, input_type=None):
        if input_type is not None:
            self.input_type = input_type

    def __call__(self, field, **kwargs):
        kwargs.setdefault('id', field.id)
        kwargs.setdefault('type', self.input_type)
        if 'value' not in kwargs:
            kwargs['value'] = field._value()
        return HTMLString('<input %s>' % self.html_params(name=field.name, **kwargs))


class TextInput(Input):
    """
    Render a single-line text input.
    """
    input_type = 'text'


class PasswordInput(Input):
    """
    Render a password input.

    For security purposes, this field will not reproduce the value on a form
    submit by default. To have the value filled in, set `hide_value` to
    `False`.
    """
    input_type = 'password'

    def __init__(self, hide_value=True):
        self.hide_value = hide_value

    def __call__(self, field, **kwargs):
        if self.hide_value:
            kwargs['value'] = ''
        return super(PasswordInput, self).__call__(field, **kwargs)


class HiddenInput(Input):
    """
    Render a hidden input.
    """
    field_flags = ('hidden', )
    input_type = 'hidden'


class CheckboxInput(Input):
    """
    Render a checkbox.

    The ``checked`` HTML attribute is set if the field's data is a non-false value.
    """
    input_type = 'checkbox'

    def __call__(self, field, **kwargs):
        if getattr(field, 'checked', field.data):
            kwargs['checked'] = True
        return super(CheckboxInput, self).__call__(field, **kwargs)


class RadioInput(Input):
    """
    Render a single radio button.

    This widget is most commonly used in conjunction with ListWidget or some
    other listing, as singular radio buttons are not very useful.
    """
    input_type = 'radio'

    def __call__(self, field, **kwargs):
        if field.checked:
            kwargs['checked'] = True
        return super(RadioInput, self).__call__(field, **kwargs)


class FileInput(object):
    """
    Renders a file input chooser field.
    """

    def __call__(self, field, **kwargs):
        kwargs.setdefault('id', field.id)
        return HTMLString('<input %s>' % html_params(name=field.name, type='file', **kwargs))


class SubmitInput(Input):
    """
    Renders a submit button.

    The field's label is used as the text of the submit button instead of the
    data on the field.
    """
    input_type = 'submit'

    def __call__(self, field, **kwargs):
        kwargs.setdefault('value', field.label.text)
        return super(SubmitInput, self).__call__(field, **kwargs)


class TextArea(object):
    """
    Renders a multi-line text area.

    `rows` and `cols` ought to be passed as keyword args when rendering.
    """
    def __call__(self, field, **kwargs):
        kwargs.setdefault('id', field.id)
        return HTMLString('<textarea %s>%s</textarea>' % (
            html_params(name=field.name, **kwargs),
            escape(text_type(field._value()), quote=False)
        ))


class Select(object):
    """
    Renders a select field.

    If `multiple` is True, then the `size` property should be specified on
    rendering to make the field useful.

    The field must provide an `iter_choices()` method which the widget will
    call on rendering; this method must yield tuples of
    `(value, label, selected)`.
    """
    def __init__(self, multiple=False):
        self.multiple = multiple

    def __call__(self, field, **kwargs):
        kwargs.setdefault('id', field.id)
        if self.multiple:
            kwargs['multiple'] = True
        html = ['<select %s>' % html_params(name=field.name, **kwargs)]
        for val, label, selected in field.iter_choices():
            html.append(self.render_option(val, label, selected))
        html.append('</select>')
        return HTMLString(''.join(html))

    @classmethod
    def render_option(cls, value, label, selected, **kwargs):
        if value is True:
            # Handle the special case of a 'True' value.
            value = text_type(value)

        options = dict(kwargs, value=value)
        if selected:
            options['selected'] = True
        return HTMLString('<option %s>%s</option>' % (html_params(**options), escape(text_type(label), quote=False)))


class Option(object):
    """
    Renders the individual option from a select field.

    This is just a convenience for various custom rendering situations, and an
    option by itself does not constitute an entire field.
    """
    def __call__(self, field, **kwargs):
        return Select.render_option(field._value(), field.label.text, field.checked, **kwargs)
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  Source code for beaver_manager.views

"""
This module contains the views for the app.

Using flasks :class:`route()<flask:flask.Flask.route>` function to route the
request it then executes the nesecerrary code return a rendered template at
the end.
"""
from flask import render_template, flash, redirect, session, url_for, request, g, abort
from flask.ext.login import login_user, logout_user, current_user, login_required
from flask_admin.contrib.sqla import ModelView
from flask_admin.model import InlineFormAdmin
from flask_admin import Admin, AdminIndexView, expose
import datetime

from beaver_manager import app, db
from .models import *
from .views import *
from .forms import *
from .logic import *
from .email import *
from .decorators import *


[docs]class MyHomeView(AdminIndexView):
    @expose('/')
[docs]    def index(self):
        return redirect(url_for('index'))




admin = Admin(app, name='beavermanager', template_mode='bootstrap3',
              index_view=MyHomeView())


[docs]class ChoiceObj(object):
    def __init__(self, name, choices):
        """
        This is needed so that BaseForm.process will accept the object
        for the named form, and eventually it will end up in
        SelectMultipleField.process_data and get assigned to .data
        """
        setattr(self, name, choices)



@app.errorhandler(404)
[docs]def not_found_error(error):
    return render_template('404.html'), 404



@app.errorhandler(500)
[docs]def internal_error(error):
    db.session.rollback()
    return render_template('500.html'), 500



@app.route('/', methods=['GET', 'POST'])
@app.route('/index', methods=['GET', 'POST'])
[docs]def index(success=None, error=None):
    """
    Displays the homepage

    Args:
        success (str): Message to be displayed in toatr success pop up
        error (str): Message to be displayed in toatr error pop up
    """
    attendances = Attendance.query.all()
    beaver_attendances = []
    for attendance in attendances:
        update_criterion(attendance)
        beaver_badges = BeaverBadge.query.all()
        for beaver_badge in beaver_badges:
            update_beaver_badge(beaver_badge)

        for beaver_attendance in attendance.beaver_attendances:
            beaver_attendances.append(beaver_attendance)

    dates = []
    attendance_data = []
    attendance_data_dict = {}
    for beaver_attendance in beaver_attendances:
        date = beaver_attendance.attendance.date.date().strftime('%d %b %Y')
        if date not in dates:
            dates.append(date)
            attendance_data_dict[date] = []
        attendance_data_dict[date].append(beaver_attendance.present)
    sorted_dates = sorted(dates)
    for date in sorted_dates:
        present = 0
        absent = 0
        attendances = attendance_data_dict[date]
        for attendance in attendances:
            if attendance:
                present += 1
            else:
                absent += 1
        total = present + absent
        percent = to_percent(present, total)
        attendance_data.append(percent)
    height = 40

    now = datetime.datetime.now()
    trips = Trip.query.all()
    upcoming_trips = []
    for trip in trips:
        if trip.date > now:  # checks if date is in the future
            upcoming_trips.append(trip)
    attendances = Attendance.query.all()
    upcoming_attendances = []
    for attendance in attendances:
        if attendance.date > now:
            upcoming_attendances.append(attendance)
    test = ""  #: Doc Can be used to print variables during runtime

    if request.method == "POST":
        form = request.form
        success = None
        error = None
        for field in form:
            if field == "subject":
                subject = form[field]
            elif field == "message":
                message = form[field]
            else:
                app.logger.error("{} posted in email form".format(field))
        contacts = EmergencyContact.query.all()
        contacts_emails = []
        for contact in contacts:
            if contact.email is not None:
                app.logger.info(contact)
                contacts_emails.append(contact.email)
        app.logger.info("Subject: {}\nMessage: {}\nReciepents: {}".format(subject, message, contacts_emails))
        email_sent = send_email(subject, "beavermanagerautomated@gmail.com",
                                contacts_emails, message, message)
        if email_sent:
            success = "Email Sent!"
        else:
            error = "Something went wrong"
        return redirect(url_for('index', success=success, error=error))

    return render_template("index.html", html_title='Home', test=test,
                           dates=sorted_dates, attendance_data=attendance_data,
                           height=height, upcoming_trips=upcoming_trips,
                           upcoming_attendances=upcoming_attendances)



@app.route('/beavers')
[docs]def beavers():
    """Queries the database for all beavers then displays a list of them"""
    beavers = Beaver.query.all()
    sort_form = BeaverSortForm()
    return render_template("beavers.html", beavers=beavers, form=sort_form)



@app.route('/beavers/<beaver_id>')
[docs]def beaver(beaver_id):
    """
    Displays Information about the given beaver

    Args:
        beaver_id (int): The ID number of the beaver record
    """
    beaver = Beaver.query.get(beaver_id)
    beaver_attendances = beaver.beaver_attendances
    total = 0
    present = 0
    absent = 0
    for beaver_attendance in beaver_attendances:
        total += 1
        if beaver_attendance.present:
            present += 1
        else:
            absent += 1
    present = to_percent(present, total)
    absent = to_percent(absent, total)
    # http://www.highcharts.com/demo/3d-pie
    # https://gist.github.com/vgoklani/5347161
    chartID = "chart_" + str(beaver.id)
    series = [{
              'type': 'pie',
              'name': 'Attendance',
              'colorByPoint': 'true',
              'data': [{
                        'name': 'Present',
                        'y': present
                       },
                       {
                        'name': 'Absent',
                        'y': absent
                       }]
              }]
    title = {'text': 'Attendance'}
    chart = {
                'renderTo': chartID,
                'type': 'pie',
                'plotBorderWidth': 'null',
                'plotShadow': 'false',
            }
    plot_options = {
                'pie': {
                        'allowPointSelect': 'true',
                        'cursor': 'pointer',
                        'dataLabels': '{'
                                      'enabled: false'
                                      '}',
                        'showInLegend': 'true'
                        }
                    }
    height = 40
    return render_template("beaver.html", beaver=beaver, chartID=chartID,
                           series=series, title=title, chart=chart,
                           plot_options=plot_options, height=height)



@app.route('/registers')
[docs]def registers():
    """Displays a list displaying dates for which registers can be taken"""
    attendances = Attendance.query.all()
    total_present = {}
    for attendance in attendances:
        total_present[attendance.id] = 0
        for beaver_attendance in attendance.beaver_attendances:
            if beaver_attendance.present:
                total_present[attendance.id] += 1
    return render_template("registers.html", attendances=attendances,
                           total_present=total_present)



@app.route('/registers/<attendance_id>', methods=['GET', 'POST'])
[docs]def register(attendance_id):
    """
    Displays a form to record beavers atendance.

    Args:
        attendance_id (int): The ID number of the attendance record
    """
    beavers = Beaver.query.all()
    beaver_attendances = BeaverAttendance.query.filter_by(attendance_id=attendance_id).all()
    selected = []

    for beaver_attendance in beaver_attendances:
        if beaver_attendance.present:
            selected.append(beaver_attendance.beaver_id)

    selectedChoices = ChoiceObj('beavers', selected)
    form = BeaverAttendanceForm(obj=selectedChoices)
    form.beavers.choices = []

    for beaver in beavers:
        name = beaver.first_name + " " + beaver.surname
        choice = (beaver.id, name)
        form.beavers.choices.append(choice)

    success = None
    error = None
    if form.validate_on_submit():
        present = form.beavers.data
        for beaver in beavers:
            beaver_attendance_list = BeaverAttendance.query.filter_by(beaver_id=beaver.id, attendance_id=attendance_id).all()
            try:
                beaver_attendance = beaver_attendance_list[0]
            except:
                beaver_attendance = None
            if beaver.id in present:
                if beaver_attendance is None:
                    beaver_attendance = BeaverAttendance(attendance_id,
                                                         beaver.id,
                                                         True)
                    db.session.add(beaver_attendance)
                else:
                    beaver_attendance.present = True

            elif beaver.id not in present:
                    if beaver_attendance is None:
                        beaver_attendance = BeaverAttendance(attendance_id,
                                                             beaver.id,
                                                             False)
                        db.session.add(beaver_attendance)
                    else:
                        beaver_attendance.present = False
            else:
                error = "Something went wrong"
            db.session.commit()
        if error is None:
            success = "Changes Saved"
    return render_template("register.html", beavers=beavers, form=form,
                           success=success, error=error)



@app.route('/trips/')
[docs]def trips():
    """
    Displays a list of all trips linking to an indiviual view showing more data
    """
    trips = Trip.query.all()
    sort_form = TripSortForm()
    return render_template("trips.html", trips=trips, form=sort_form)



@app.route('/trips/<trip_id>', methods=['GET', 'POST'])
[docs]def trip(trip_id):
    """
    Displays information about the trip and allows user to select whether or
    a bevaer has paid for the trip and has permission for the trip

    Args:
        trip_id (int): The ID number of the trip record
    """
    trip = Trip.query.filter_by(id=trip_id).all()
    trip = trip[0]
    beaver_trips = BeaverTrip.query.filter_by(trip_id=trip_id).all()
    beavers = Beaver.query.all()
    paid = []
    permission = []

    for beaver_trip in beaver_trips:
        if beaver_trip.paid:
            paid.append(beaver_trip.beaver_id)
        if beaver_trip.permission:
            permission.append(beaver_trip.beaver_id)

    if request.method == "POST":
        permission_beaver_ids = []
        paid_beaver_ids = []
        for field in request.form:
            if field not in["btn"]:
                split_field = field.split("-")
                field = split_field[0]
                beaver_id = split_field[1]
                beaver_trip = BeaverTrip.query.filter_by(trip_id=trip_id, beaver_id=beaver_id).all()
                beaver_trip = beaver_trip[0]
                if field == "permission":
                    permission_beaver_ids.append(beaver_id)
                    if beaver_id in permission:
                        pass  # No action needed
                    else:
                        beaver_trip.permission = True
                elif field == "paid":
                    paid_beaver_ids.append(beaver_id)
                    if beaver_id in paid:
                        pass  # No action needed
                    else:
                        beaver_trip.paid = True
                db.session.commit()
        app.logger.info("{}:{}".format("Permission", permission_beaver_ids))
        app.logger.info("{}:{}".format("Paid", paid_beaver_ids))

        for beaver in beavers:
            if str(beaver.id) not in permission_beaver_ids:
                beaver_trip = BeaverTrip.query.filter_by(trip_id=trip_id,
                                                         beaver_id=beaver.id
                                                         ).all()
                beaver_trip = beaver_trip[0]
                beaver_trip.permission = False

            if str(beaver.id) not in paid_beaver_ids:
                beaver_trip = BeaverTrip.query.filter_by(trip_id=trip_id,
                                                         beaver_id=beaver.id
                                                         ).all()
                beaver_trip = beaver_trip[0]
                beaver_trip.paid = False
            db.session.commit()
        return redirect(url_for('trip', trip_id=trip_id))

    return render_template("trip.html", trip=trip, paid=paid,
                           permission=permission, beaver_trips=beaver_trips)



[docs]class BeaverModelView(ModelView):
    """
    Custom view for Flask-Admin. Adds emergency contacts as inline model and
    modifies update behaviour
    """
    inline_models = (EmergencyContact,)  # comma needed for some reason
    form_excluded_columns = ("badges", "beaver_attendances", "trips")

[docs]    def on_model_change(self, form, model, is_created):
        """When a Beaver record is created or modified ensures that it has
        a BeaverBadge record for all Badges and that the BeaverBadge has the
        correct criteria
        """
        badges = db.session.query(Badge).all()
        beaver_badges = []
        for badge in model.badges:
            beaver_badges.append(badge.badge_id)
        for badge in badges:
            if badge.id not in beaver_badges:
                beaver_badge = BeaverBadge(model.id, badge.id, False)
                db.session.add(beaver_badge)
                db.session.commit()
                app.logger.info("Created Badge")

                for criterion in badge.criteria:
                    badge_id = badge.id
                    badge_criterion = BadgeCriterion(criterion.id, badge_id,
                                                     False)
                    db.session.add(badge_criterion)
                    db.session.commit()
                    app.logger.info("Criterion Created")
            else:
                app.logger.info("Badge not created")


[docs]    def on_model_delete(self, model):
        """
        When a beaver is deleted delete all :class:`BeaverBadge`s,
        :class:`BeaverTrip`s, :class:`BeaverAttendance`s and
        :class:`EmergencyContact`s  associated with it.
        """
        beaver_badges = model.badges
        for beaver_badge in beaver_badges:
            for badge_criterion in beaver_badge.criteria:
                db.session.delete(badge_criterion)
            db.session.delete(beaver_badge)
        for beaver_trip in model.trips:
            db.session.delete(beaver_trip)
        for beaver_attendance in model.beaver_attendances:
            db.session.delete(beaver_attendance)
        for emergency_contact in model.contacts:
            db.session.delete(emergency_contact)
        db.session.commit()





[docs]class BadgeModelView(ModelView):
    """
    Custom view for Flask-Admin. Adds criterion as inline model and
    modifies update behaviour
    """
    inline_models = (Criterion,)
    form_excluded_columns = ("beaver_badges")

[docs]    def on_model_change(self, form, model, is_created):
        """When a Badge record is created or modified ensures that it has
        a BeaverBadge record for all Beavers and that the BeaverBadge has the
        correct criteria
        """
        beavers = db.session.query(Beaver).all()
        for beaver in beavers:
            beaver_badges = []
            for badge in beaver.badges:
                beaver_badges.append(badge.badge_id)
            if model.id not in beaver_badges:
                beaver_badge = BeaverBadge(beaver.id, model.id, False)
                db.session.add(beaver_badge)
                db.session.commit()
                app.logger.info("Created Badge")

                for criterion in model.criteria:
                    badge_id = beaver_badge.id  # badge[0].id
                    badge_criterion = BadgeCriterion(criterion.id, badge_id,
                                                     False)
                    db.session.add(badge_criterion)
                    db.session.commit()
                    app.logger.info("Criterion Created")
            else:
                app.logger.info("Badge not created")
                for beaver_badge in beaver.badges:
                    if beaver_badge.badge_id == model.id:
                        criteria = []
                        for badge_criterion in beaver_badge.criteria:
                            criteria.append(badge_criterion.criterion_id)
                        for criterion in model.criteria:
                            if criterion.id not in criteria:
                                badge_id = beaver_badge.id  # badge[0].id
                                badge_criterion = BadgeCriterion(criterion.id,
                                                                 badge_id,
                                                                 False)
                                db.session.add(badge_criterion)
                                db.session.commit()
                                app.logger.info("Criterion Created")


[docs]    def on_model_delete(self, model):
        """
        When a Badge is deleted, delete all :class:`BeaverBadge`s associated
        with it.
        """
        beaver_badges = model.beaver_badges
        for beaver_badge in beaver_badges:
            for badge_criterion in beaver_badge.criteria:
                db.session.delete(badge_criterion)
            db.session.delete(beaver_badge)
        for criterion in models.criteria:
            db.session.delete(criterion)

        db.session.commit()




[docs]class TripModelView(ModelView):
    """
    Custom view for Flask-Admin modifying update behaviour
    """
    form_excluded_columns = ("trips")

[docs]    def on_model_change(self, form, model, is_created):
        """
        When a Trip record is created or modified ensures that it has
        a BeaverTrip record for all Beavers.
        """
        beavers = db.session.query(Beaver).all()
        for beaver in beavers:
            beaver_trips = []
            for beaver_trip in beaver.trips:
                beaver_trips.append(beaver_trip.trip_id)
            if model.id not in beaver_trips:
                beaver_trip = BeaverTrip(beaver.id, model.id, False, False)
                db.session.add(beaver_trip)
                db.session.commit()
                app.logger.info("BeaverTrip Created")
            else:
                app.logger.info("BeaverTrip not created")


[docs]    def on_model_delete(self, model):
        """
        When a Trip is deleted, delete all :class:`BeaverTrip`s associated with
        it.
        """
        beaver_trips = model.trips
        for beaver_trip in beaver_trips:
            db.session.delete(beaver_trip)
        db.session.commit()



[docs]class AttendanceModelView(ModelView):
    """
    Custom view for Flask-Admin. Adds BeaverAttendance as an inline view
    """
    form_excluded_columns = ("beaver_attendances")



# Debugging only
[docs]class BeaverBadgeModelView(ModelView):
    """
    Only used for debugging. Custom view for Flask-Admin. Adds BadgeCriterion
    as an inline view
    """
    inline_models = (BadgeCriterion,)



admin.add_view(BeaverModelView(Beaver, db.session))
admin.add_view(BadgeModelView(Badge, db.session))
admin.add_view(ModelView(Lodge, db.session))
admin.add_view(TripModelView(Trip, db.session))
admin.add_view(AttendanceModelView(Attendance, db.session))

admin.add_view(ModelView(Criterion, db.session, category='Extra'))
admin.add_view(ModelView(BadgeCriterion, db.session, category='Extra'))
admin.add_view(BeaverBadgeModelView(BeaverBadge, db.session, category='Extra'))
admin.add_view(ModelView(BeaverTrip, db.session, category='Extra'))
admin.add_view(ModelView(BeaverAttendance, db.session, category='Extra'))
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  Source code for beaver_manager.forms

from flask.ext.wtf import Form
from wtforms import StringField, BooleanField, IntegerField, SelectField, SelectMultipleField, TextAreaField
from wtforms.validators import DataRequired
from wtforms import widgets


[docs]class MultiCheckboxField(SelectMultipleField):
    """
    A multiple-select, except displays a list of checkboxes.

    Iterating the field will produce subfields, allowing custom rendering of
    the enclosed checkbox fields.
    """
    widget = widgets.ListWidget(prefix_label=False)
    option_widget = widgets.CheckboxInput()



[docs]class BeaverAttendanceForm(Form):
    beavers = MultiCheckboxField("Present: ", coerce=int)



[docs]class BeaverSortForm(Form):
    sort_on = SelectField('Sort By', choices=[('surname', 'Surname'),
                          ('first_name', 'First Name'),
                          ('lodge.name', 'Lodge')])



[docs]class TripSortForm(Form):
    sort_on = SelectField('Sort By', choices=[('date', 'Date'),
                          ('location', 'Location')])



[docs]class EmailForm(Form):
    subject = StringField()
    message = TextAreaField()
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  Source code for beaver_manager.logic

"""
This module contains any logic that does not belong in any other module
"""

from beaver_manager import app, db


[docs]def update_criterion(attendance):
    """
    Check whether a beaver was present for a given attendance and if so sets
    the corrosponding ``criterion.completed`` to True

    Args:
        attendance (Attendance): The attendance for which criterion need
                                   updating
    """
    for beaver_attendance in attendance.beaver_attendances:
        for badge in beaver_attendance.beaver.badges:
            for criterion in badge.criteria:
                if criterion.criterion_id == attendance.criterion_id:
                    if beaver_attendance.present:
                        criterion.completed = True
                        db.session.commit()
                    else:
                        criterion.completed = False
                        db.session.commit()



[docs]def update_beaver_badge(beaver_badge):
    """
    Checks to see if all the criteria are completed for ``beaver_badge`` and
    if so sets ``beaver_badge.completed`` to True

    Args:
        beaver_badge (BeaverBadge): The beaver badge which need
        checking
    """
    completed = 0
    for criterion in beaver_badge.criteria:
        if criterion.completed:
            completed += 1
    if completed == len(beaver_badge.criteria):
        beaver_badge.completed = True
        db.session.commit()
    else:
        beaver_badge.completed = False
        db.session.commit()



[docs]def to_percent(value, total):
    """
    Works out the percentage of a value from a total.

    Args:
        value (int): The value to be converted
        total (int): The total to be used in conversion

    Returns:
        (int): Number between 0.0 and 100.0
    """
    return value / total * 100
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  Source code for beaver_manager.email

"""Module to control email"""
from flask.ext.mail import Message
from beaver_manager import mail
from threading import Thread
from beaver_manager import app
from .decorators import async


@async
def send_async_email(app, msg):
    """
    Function that will asyncrhonusly send an email so that the app doesn't
    hang waiting for the email to be sent

    Args:
        app(app): Flask app instance
        msg (msg): Flask email message instance
    """
    with app.app_context():
        mail.send(msg)


[docs]def send_email(subject, sender, recipients, text_body, html_body):
    """
    Sends email to recipent using the flasks email module

    Args:
    subject (str): Plain text
    sender (str): Sender of email in plain text
    recepients (str): Reciepent email. Can be list of strings
    text_body (str): Body of message without HTML formatting
    html_body (str): Body of message with HTML formattin
    """
    msg = Message(subject, sender=sender, recipients=recipients)
    msg.body = text_body
    msg.html = html_body
    send_async_email(app, msg)
    return True
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  Source code for flask_sqlalchemy

# -*- coding: utf-8 -*-
"""
    flaskext.sqlalchemy
    ~~~~~~~~~~~~~~~~~~~

    Adds basic SQLAlchemy support to your application.

    :copyright: (c) 2014 by Armin Ronacher, Daniel Neuhäuser.
    :license: BSD, see LICENSE for more details.
"""
from __future__ import with_statement, absolute_import
import os
import re
import sys
import time
import functools
import warnings
import sqlalchemy
from math import ceil
from functools import partial
from flask import _request_ctx_stack, abort, has_request_context, request
from flask.signals import Namespace
from operator import itemgetter
from threading import Lock
from sqlalchemy import orm, event, inspect
from sqlalchemy.orm.exc import UnmappedClassError
from sqlalchemy.orm.session import Session as SessionBase
from sqlalchemy.engine.url import make_url
from sqlalchemy.ext.declarative import declarative_base, DeclarativeMeta
from flask_sqlalchemy._compat import iteritems, itervalues, xrange, \
     string_types

# the best timer function for the platform
if sys.platform == 'win32':
    _timer = time.clock
else:
    _timer = time.time

try:
    from flask import _app_ctx_stack
except ImportError:
    _app_ctx_stack = None


__version__ = '2.1'


# Which stack should we use?  _app_ctx_stack is new in 0.9
connection_stack = _app_ctx_stack or _request_ctx_stack


_camelcase_re = re.compile(r'([A-Z]+)(?=[a-z0-9])')
_signals = Namespace()


models_committed = _signals.signal('models-committed')
before_models_committed = _signals.signal('before-models-committed')


def _make_table(db):
    def _make_table(*args, **kwargs):
        if len(args) > 1 and isinstance(args[1], db.Column):
            args = (args[0], db.metadata) + args[1:]
        info = kwargs.pop('info', None) or {}
        info.setdefault('bind_key', None)
        kwargs['info'] = info
        return sqlalchemy.Table(*args, **kwargs)
    return _make_table


def _set_default_query_class(d):
    if 'query_class' not in d:
        d['query_class'] = BaseQuery


def _wrap_with_default_query_class(fn):
    @functools.wraps(fn)
    def newfn(*args, **kwargs):
        _set_default_query_class(kwargs)
        if "backref" in kwargs:
            backref = kwargs['backref']
            if isinstance(backref, string_types):
                backref = (backref, {})
            _set_default_query_class(backref[1])
        return fn(*args, **kwargs)
    return newfn


def _include_sqlalchemy(obj):
    for module in sqlalchemy, sqlalchemy.orm:
        for key in module.__all__:
            if not hasattr(obj, key):
                setattr(obj, key, getattr(module, key))
    # Note: obj.Table does not attempt to be a SQLAlchemy Table class.
    obj.Table = _make_table(obj)
    obj.relationship = _wrap_with_default_query_class(obj.relationship)
    obj.relation = _wrap_with_default_query_class(obj.relation)
    obj.dynamic_loader = _wrap_with_default_query_class(obj.dynamic_loader)
    obj.event = event


class _DebugQueryTuple(tuple):
    statement = property(itemgetter(0))
    parameters = property(itemgetter(1))
    start_time = property(itemgetter(2))
    end_time = property(itemgetter(3))
    context = property(itemgetter(4))

    @property
    def duration(self):
        return self.end_time - self.start_time

    def __repr__(self):
        return '<query statement="%s" parameters=%r duration=%.03f>' % (
            self.statement,
            self.parameters,
            self.duration
        )


def _calling_context(app_path):
    frm = sys._getframe(1)
    while frm.f_back is not None:
        name = frm.f_globals.get('__name__')
        if name and (name == app_path or name.startswith(app_path + '.')):
            funcname = frm.f_code.co_name
            return '%s:%s (%s)' % (
                frm.f_code.co_filename,
                frm.f_lineno,
                funcname
            )
        frm = frm.f_back
    return '<unknown>'


class SignallingSession(SessionBase):
    """The signalling session is the default session that Flask-SQLAlchemy
    uses.  It extends the default session system with bind selection and
    modification tracking.

    If you want to use a different session you can override the
    :meth:`SQLAlchemy.create_session` function.

    .. versionadded:: 2.0

    .. versionadded:: 2.1
        The `binds` option was added, which allows a session to be joined
        to an external transaction.
    """

    def __init__(self, db, autocommit=False, autoflush=True, app=None, **options):
        #: The application that this session belongs to.
        self.app = app = db.get_app()
        track_modifications = app.config['SQLALCHEMY_TRACK_MODIFICATIONS']
        bind = options.pop('bind', None) or db.engine
        binds = options.pop('binds', None) or db.get_binds(app)

        if track_modifications is None or track_modifications:
            _SessionSignalEvents.register(self)

        SessionBase.__init__(
            self, autocommit=autocommit, autoflush=autoflush,
            bind=bind, binds=binds, **options
        )

    def get_bind(self, mapper=None, clause=None):
        # mapper is None if someone tries to just get a connection
        if mapper is not None:
            info = getattr(mapper.mapped_table, 'info', {})
            bind_key = info.get('bind_key')
            if bind_key is not None:
                state = get_state(self.app)
                return state.db.get_engine(self.app, bind=bind_key)
        return SessionBase.get_bind(self, mapper, clause)


class _SessionSignalEvents(object):
    @classmethod
    def register(cls, session):
        if not hasattr(session, '_model_changes'):
            session._model_changes = {}

        event.listen(session, 'before_flush', cls.record_ops)
        event.listen(session, 'before_commit', cls.record_ops)
        event.listen(session, 'before_commit', cls.before_commit)
        event.listen(session, 'after_commit', cls.after_commit)
        event.listen(session, 'after_rollback', cls.after_rollback)

    @classmethod
    def unregister(cls, session):
        if hasattr(session, '_model_changes'):
            del session._model_changes

        event.remove(session, 'before_flush', cls.record_ops)
        event.remove(session, 'before_commit', cls.record_ops)
        event.remove(session, 'before_commit', cls.before_commit)
        event.remove(session, 'after_commit', cls.after_commit)
        event.remove(session, 'after_rollback', cls.after_rollback)

    @staticmethod
    def record_ops(session, flush_context=None, instances=None):
        try:
            d = session._model_changes
        except AttributeError:
            return

        for targets, operation in ((session.new, 'insert'), (session.dirty, 'update'), (session.deleted, 'delete')):
            for target in targets:
                state = inspect(target)
                key = state.identity_key if state.has_identity else id(target)
                d[key] = (target, operation)

    @staticmethod
    def before_commit(session):
        try:
            d = session._model_changes
        except AttributeError:
            return

        if d:
            before_models_committed.send(session.app, changes=list(d.values()))

    @staticmethod
    def after_commit(session):
        try:
            d = session._model_changes
        except AttributeError:
            return

        if d:
            models_committed.send(session.app, changes=list(d.values()))
            d.clear()

    @staticmethod
    def after_rollback(session):
        try:
            d = session._model_changes
        except AttributeError:
            return

        d.clear()


class _EngineDebuggingSignalEvents(object):
    """Sets up handlers for two events that let us track the execution time of queries."""

    def __init__(self, engine, import_name):
        self.engine = engine
        self.app_package = import_name

    def register(self):
        event.listen(self.engine, 'before_cursor_execute', self.before_cursor_execute)
        event.listen(self.engine, 'after_cursor_execute', self.after_cursor_execute)

    def before_cursor_execute(self, conn, cursor, statement,
                              parameters, context, executemany):
        if connection_stack.top is not None:
            context._query_start_time = _timer()

    def after_cursor_execute(self, conn, cursor, statement,
                             parameters, context, executemany):
        ctx = connection_stack.top
        if ctx is not None:
            queries = getattr(ctx, 'sqlalchemy_queries', None)
            if queries is None:
                queries = []
                setattr(ctx, 'sqlalchemy_queries', queries)
            queries.append(_DebugQueryTuple((
                statement, parameters, context._query_start_time, _timer(),
                _calling_context(self.app_package))))


def get_debug_queries():
    """In debug mode Flask-SQLAlchemy will log all the SQL queries sent
    to the database.  This information is available until the end of request
    which makes it possible to easily ensure that the SQL generated is the
    one expected on errors or in unittesting.  If you don't want to enable
    the DEBUG mode for your unittests you can also enable the query
    recording by setting the ``'SQLALCHEMY_RECORD_QUERIES'`` config variable
    to `True`.  This is automatically enabled if Flask is in testing mode.

    The value returned will be a list of named tuples with the following
    attributes:

    `statement`
        The SQL statement issued

    `parameters`
        The parameters for the SQL statement

    `start_time` / `end_time`
        Time the query started / the results arrived.  Please keep in mind
        that the timer function used depends on your platform. These
        values are only useful for sorting or comparing.  They do not
        necessarily represent an absolute timestamp.

    `duration`
        Time the query took in seconds

    `context`
        A string giving a rough estimation of where in your application
        query was issued.  The exact format is undefined so don't try
        to reconstruct filename or function name.
    """
    return getattr(connection_stack.top, 'sqlalchemy_queries', [])


class Pagination(object):
    """Internal helper class returned by :meth:`BaseQuery.paginate`.  You
    can also construct it from any other SQLAlchemy query object if you are
    working with other libraries.  Additionally it is possible to pass `None`
    as query object in which case the :meth:`prev` and :meth:`next` will
    no longer work.
    """

    def __init__(self, query, page, per_page, total, items):
        #: the unlimited query object that was used to create this
        #: pagination object.
        self.query = query
        #: the current page number (1 indexed)
        self.page = page
        #: the number of items to be displayed on a page.
        self.per_page = per_page
        #: the total number of items matching the query
        self.total = total
        #: the items for the current page
        self.items = items

    @property
    def pages(self):
        """The total number of pages"""
        if self.per_page == 0:
            pages = 0
        else:
            pages = int(ceil(self.total / float(self.per_page)))
        return pages

    def prev(self, error_out=False):
        """Returns a :class:`Pagination` object for the previous page."""
        assert self.query is not None, 'a query object is required ' \
                                       'for this method to work'
        return self.query.paginate(self.page - 1, self.per_page, error_out)

    @property
    def prev_num(self):
        """Number of the previous page."""
        return self.page - 1

    @property
    def has_prev(self):
        """True if a previous page exists"""
        return self.page > 1

    def next(self, error_out=False):
        """Returns a :class:`Pagination` object for the next page."""
        assert self.query is not None, 'a query object is required ' \
                                       'for this method to work'
        return self.query.paginate(self.page + 1, self.per_page, error_out)

    @property
    def has_next(self):
        """True if a next page exists."""
        return self.page < self.pages

    @property
    def next_num(self):
        """Number of the next page"""
        return self.page + 1

    def iter_pages(self, left_edge=2, left_current=2,
                   right_current=5, right_edge=2):
        """Iterates over the page numbers in the pagination.  The four
        parameters control the thresholds how many numbers should be produced
        from the sides.  Skipped page numbers are represented as `None`.
        This is how you could render such a pagination in the templates:

        .. sourcecode:: html+jinja

            {% macro render_pagination(pagination, endpoint) %}
              <div class=pagination>
              {%- for page in pagination.iter_pages() %}
                {% if page %}
                  {% if page != pagination.page %}
                    <a href="{{ url_for(endpoint, page=page) }}">{{ page }}</a>
                  {% else %}
                    <strong>{{ page }}</strong>
                  {% endif %}
                {% else %}
                  <span class=ellipsis>…</span>
                {% endif %}
              {%- endfor %}
              </div>
            {% endmacro %}
        """
        last = 0
        for num in xrange(1, self.pages + 1):
            if num <= left_edge or \
               (num > self.page - left_current - 1 and \
                num < self.page + right_current) or \
               num > self.pages - right_edge:
                if last + 1 != num:
                    yield None
                yield num
                last = num


class BaseQuery(orm.Query):
    """The default query object used for models, and exposed as
    :attr:`~SQLAlchemy.Query`. This can be subclassed and
    replaced for individual models by setting the :attr:`~Model.query_class`
    attribute.  This is a subclass of a standard SQLAlchemy
    :class:`~sqlalchemy.orm.query.Query` class and has all the methods of a
    standard query as well.
    """

    def get_or_404(self, ident):
        """Like :meth:`get` but aborts with 404 if not found instead of
        returning `None`.
        """
        rv = self.get(ident)
        if rv is None:
            abort(404)
        return rv

    def first_or_404(self):
        """Like :meth:`first` but aborts with 404 if not found instead of
        returning `None`.
        """
        rv = self.first()
        if rv is None:
            abort(404)
        return rv

    def paginate(self, page=None, per_page=None, error_out=True):
        """Returns `per_page` items from page `page`.  By default it will
        abort with 404 if no items were found and the page was larger than
        1.  This behavor can be disabled by setting `error_out` to `False`.

        If page or per_page are None, they will be retrieved from the
        request query.  If the values are not ints and ``error_out`` is
        true, it will abort with 404.  If there is no request or they
        aren't in the query, they default to page 1 and 20
        respectively.

        Returns an :class:`Pagination` object.
        """

        if has_request_context():
            if page is None:
                try:
                    page = int(request.args.get('page', 1))
                except (TypeError, ValueError):
                    if error_out:
                        abort(404)

                    page = 1

            if per_page is None:
                try:
                    per_page = int(request.args.get('per_page', 20))
                except (TypeError, ValueError):
                    if error_out:
                        abort(404)

                    per_page = 20
        else:
            if page is None:
                page = 1

            if per_page is None:
                per_page = 20

        if error_out and page < 1:
            abort(404)

        items = self.limit(per_page).offset((page - 1) * per_page).all()

        if not items and page != 1 and error_out:
            abort(404)

        # No need to count if we're on the first page and there are fewer
        # items than we expected.
        if page == 1 and len(items) < per_page:
            total = len(items)
        else:
            total = self.order_by(None).count()

        return Pagination(self, page, per_page, total, items)


class _QueryProperty(object):

    def __init__(self, sa):
        self.sa = sa

    def __get__(self, obj, type):
        try:
            mapper = orm.class_mapper(type)
            if mapper:
                return type.query_class(mapper, session=self.sa.session())
        except UnmappedClassError:
            return None


def _record_queries(app):
    if app.debug:
        return True
    rq = app.config['SQLALCHEMY_RECORD_QUERIES']
    if rq is not None:
        return rq
    return bool(app.config.get('TESTING'))


class _EngineConnector(object):

    def __init__(self, sa, app, bind=None):
        self._sa = sa
        self._app = app
        self._engine = None
        self._connected_for = None
        self._bind = bind
        self._lock = Lock()

    def get_uri(self):
        if self._bind is None:
            return self._app.config['SQLALCHEMY_DATABASE_URI']
        binds = self._app.config.get('SQLALCHEMY_BINDS') or ()
        assert self._bind in binds, \
            'Bind %r is not specified.  Set it in the SQLALCHEMY_BINDS ' \
            'configuration variable' % self._bind
        return binds[self._bind]

    def get_engine(self):
        with self._lock:
            uri = self.get_uri()
            echo = self._app.config['SQLALCHEMY_ECHO']
            if (uri, echo) == self._connected_for:
                return self._engine
            info = make_url(uri)
            options = {'convert_unicode': True}
            self._sa.apply_pool_defaults(self._app, options)
            self._sa.apply_driver_hacks(self._app, info, options)
            if echo:
                options['echo'] = True
            self._engine = rv = sqlalchemy.create_engine(info, **options)
            if _record_queries(self._app):
                _EngineDebuggingSignalEvents(self._engine,
                                             self._app.import_name).register()
            self._connected_for = (uri, echo)
            return rv


def _should_set_tablename(bases, d):
    """Check what values are set by a class and its bases to determine if a
    tablename should be automatically generated.

    The class and its bases are checked in order of precedence: the class
    itself then each base in the order they were given at class definition.

    Abstract classes do not generate a tablename, although they may have set
    or inherited a tablename elsewhere.

    If a class defines a tablename or table, a new one will not be generated.
    Otherwise, if the class defines a primary key, a new name will be generated.

    This supports:

    * Joined table inheritance without explicitly naming sub-models.
    * Single table inheritance.
    * Inheriting from mixins or abstract models.

    :param bases: base classes of new class
    :param d: new class dict
    :return: True if tablename should be set
    """

    if '__tablename__' in d or '__table__' in d or '__abstract__' in d:
        return False

    if any(v.primary_key for v in itervalues(d) if isinstance(v, sqlalchemy.Column)):
        return True

    for base in bases:
        if hasattr(base, '__tablename__') or hasattr(base, '__table__'):
            return False

        for name in dir(base):
            attr = getattr(base, name)

            if isinstance(attr, sqlalchemy.Column) and attr.primary_key:
                return True


class _BoundDeclarativeMeta(DeclarativeMeta):

    def __new__(cls, name, bases, d):
        if _should_set_tablename(bases, d):
            def _join(match):
                word = match.group()
                if len(word) > 1:
                    return ('_%s_%s' % (word[:-1], word[-1])).lower()
                return '_' + word.lower()
            d['__tablename__'] = _camelcase_re.sub(_join, name).lstrip('_')

        return DeclarativeMeta.__new__(cls, name, bases, d)

    def __init__(self, name, bases, d):
        bind_key = d.pop('__bind_key__', None)
        DeclarativeMeta.__init__(self, name, bases, d)
        if bind_key is not None:
            self.__table__.info['bind_key'] = bind_key


def get_state(app):
    """Gets the state for the application"""
    assert 'sqlalchemy' in app.extensions, \
        'The sqlalchemy extension was not registered to the current ' \
        'application.  Please make sure to call init_app() first.'
    return app.extensions['sqlalchemy']


class _SQLAlchemyState(object):
    """Remembers configuration for the (db, app) tuple."""

    def __init__(self, db, app):
        self.db = db
        self.app = app
        self.connectors = {}


class Model(object):
    """Baseclass for custom user models."""

    #: the query class used.  The :attr:`query` attribute is an instance
    #: of this class.  By default a :class:`BaseQuery` is used.
    query_class = BaseQuery

    #: an instance of :attr:`query_class`.  Can be used to query the
    #: database for instances of this model.
    query = None


class SQLAlchemy(object):
    """This class is used to control the SQLAlchemy integration to one
    or more Flask applications.  Depending on how you initialize the
    object it is usable right away or will attach as needed to a
    Flask application.

    There are two usage modes which work very similarly.  One is binding
    the instance to a very specific Flask application::

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

    The second possibility is to create the object once and configure the
    application later to support it::

        db = SQLAlchemy()

        def create_app():
            app = Flask(__name__)
            db.init_app(app)
            return app

    The difference between the two is that in the first case methods like
    :meth:`create_all` and :meth:`drop_all` will work all the time but in
    the second case a :meth:`flask.Flask.app_context` has to exist.

    By default Flask-SQLAlchemy will apply some backend-specific settings
    to improve your experience with them.  As of SQLAlchemy 0.6 SQLAlchemy
    will probe the library for native unicode support.  If it detects
    unicode it will let the library handle that, otherwise do that itself.
    Sometimes this detection can fail in which case you might want to set
    `use_native_unicode` (or the ``SQLALCHEMY_NATIVE_UNICODE`` configuration
    key) to `False`.  Note that the configuration key overrides the
    value you pass to the constructor.

    This class also provides access to all the SQLAlchemy functions and classes
    from the :mod:`sqlalchemy` and :mod:`sqlalchemy.orm` modules.  So you can
    declare models like this::

        class User(db.Model):
            username = db.Column(db.String(80), unique=True)
            pw_hash = db.Column(db.String(80))

    You can still use :mod:`sqlalchemy` and :mod:`sqlalchemy.orm` directly, but
    note that Flask-SQLAlchemy customizations are available only through an
    instance of this :class:`SQLAlchemy` class.  Query classes default to
    :class:`BaseQuery` for `db.Query`, `db.Model.query_class`, and the default
    query_class for `db.relationship` and `db.backref`.  If you use these
    interfaces through :mod:`sqlalchemy` and :mod:`sqlalchemy.orm` directly,
    the default query class will be that of :mod:`sqlalchemy`.

    .. admonition:: Check types carefully

       Don't perform type or `isinstance` checks against `db.Table`, which
       emulates `Table` behavior but is not a class. `db.Table` exposes the
       `Table` interface, but is a function which allows omission of metadata.

    You may also define your own SessionExtension instances as well when
    defining your SQLAlchemy class instance. You may pass your custom instances
    to the `session_extensions` keyword. This can be either a single
    SessionExtension instance, or a list of SessionExtension instances. In the
    following use case we use the VersionedListener from the SQLAlchemy
    versioning examples.::

        from history_meta import VersionedMeta, VersionedListener

        app = Flask(__name__)
        db = SQLAlchemy(app, session_extensions=[VersionedListener()])

        class User(db.Model):
            __metaclass__ = VersionedMeta
            username = db.Column(db.String(80), unique=True)
            pw_hash = db.Column(db.String(80))

    The `session_options` parameter can be used to override session
    options.  If provided it's a dict of parameters passed to the
    session's constructor.

    .. versionadded:: 0.10
       The `session_options` parameter was added.

    .. versionadded:: 0.16
       `scopefunc` is now accepted on `session_options`. It allows specifying
        a custom function which will define the SQLAlchemy session's scoping.

    .. versionadded:: 2.1
       The `metadata` parameter was added. This allows for setting custom
       naming conventions among other, non-trivial things.
    """

    def __init__(self, app=None, use_native_unicode=True, session_options=None, metadata=None):

        if session_options is None:
            session_options = {}

        session_options.setdefault('scopefunc', connection_stack.__ident_func__)
        self.use_native_unicode = use_native_unicode
        self.session = self.create_scoped_session(session_options)
        self.Model = self.make_declarative_base(metadata)
        self.Query = BaseQuery
        self._engine_lock = Lock()
        self.app = app
        _include_sqlalchemy(self)

        if app is not None:
            self.init_app(app)

    @property
    def metadata(self):
        """Returns the metadata"""
        return self.Model.metadata

    def create_scoped_session(self, options=None):
        """Helper factory method that creates a scoped session.  It
        internally calls :meth:`create_session`.
        """
        if options is None:
            options = {}
        scopefunc = options.pop('scopefunc', None)
        return orm.scoped_session(partial(self.create_session, options),
                                  scopefunc=scopefunc)

    def create_session(self, options):
        """Creates the session.  The default implementation returns a
        :class:`SignallingSession`.

        .. versionadded:: 2.0
        """
        return SignallingSession(self, **options)

    def make_declarative_base(self, metadata=None):
        """Creates the declarative base."""
        base = declarative_base(cls=Model, name='Model',
                                metadata=metadata,
                                metaclass=_BoundDeclarativeMeta)
        base.query = _QueryProperty(self)
        return base

    def init_app(self, app):
        """This callback can be used to initialize an application for the
        use with this database setup.  Never use a database in the context
        of an application not initialized that way or connections will
        leak.
        """
        app.config.setdefault('SQLALCHEMY_DATABASE_URI', 'sqlite://')
        app.config.setdefault('SQLALCHEMY_BINDS', None)
        app.config.setdefault('SQLALCHEMY_NATIVE_UNICODE', None)
        app.config.setdefault('SQLALCHEMY_ECHO', False)
        app.config.setdefault('SQLALCHEMY_RECORD_QUERIES', None)
        app.config.setdefault('SQLALCHEMY_POOL_SIZE', None)
        app.config.setdefault('SQLALCHEMY_POOL_TIMEOUT', None)
        app.config.setdefault('SQLALCHEMY_POOL_RECYCLE', None)
        app.config.setdefault('SQLALCHEMY_MAX_OVERFLOW', None)
        app.config.setdefault('SQLALCHEMY_COMMIT_ON_TEARDOWN', False)
        track_modifications = app.config.setdefault('SQLALCHEMY_TRACK_MODIFICATIONS', None)

        if track_modifications is None:
            warnings.warn('SQLALCHEMY_TRACK_MODIFICATIONS adds significant overhead and will be disabled by default in the future.  Set it to True to suppress this warning.')

        if not hasattr(app, 'extensions'):
            app.extensions = {}
        app.extensions['sqlalchemy'] = _SQLAlchemyState(self, app)

        # 0.9 and later
        if hasattr(app, 'teardown_appcontext'):
            teardown = app.teardown_appcontext
        # 0.7 to 0.8
        elif hasattr(app, 'teardown_request'):
            teardown = app.teardown_request
        # Older Flask versions
        else:
            if app.config['SQLALCHEMY_COMMIT_ON_TEARDOWN']:
                raise RuntimeError("Commit on teardown requires Flask >= 0.7")
            teardown = app.after_request

        @teardown
        def shutdown_session(response_or_exc):
            if app.config['SQLALCHEMY_COMMIT_ON_TEARDOWN']:
                if response_or_exc is None:
                    self.session.commit()
            self.session.remove()
            return response_or_exc

    def apply_pool_defaults(self, app, options):
        def _setdefault(optionkey, configkey):
            value = app.config[configkey]
            if value is not None:
                options[optionkey] = value
        _setdefault('pool_size', 'SQLALCHEMY_POOL_SIZE')
        _setdefault('pool_timeout', 'SQLALCHEMY_POOL_TIMEOUT')
        _setdefault('pool_recycle', 'SQLALCHEMY_POOL_RECYCLE')
        _setdefault('max_overflow', 'SQLALCHEMY_MAX_OVERFLOW')

    def apply_driver_hacks(self, app, info, options):
        """This method is called before engine creation and used to inject
        driver specific hacks into the options.  The `options` parameter is
        a dictionary of keyword arguments that will then be used to call
        the :func:`sqlalchemy.create_engine` function.

        The default implementation provides some saner defaults for things
        like pool sizes for MySQL and sqlite.  Also it injects the setting of
        `SQLALCHEMY_NATIVE_UNICODE`.
        """
        if info.drivername.startswith('mysql'):
            info.query.setdefault('charset', 'utf8')
            if info.drivername != 'mysql+gaerdbms':
                options.setdefault('pool_size', 10)
                options.setdefault('pool_recycle', 7200)
        elif info.drivername == 'sqlite':
            pool_size = options.get('pool_size')
            detected_in_memory = False
            # we go to memory and the pool size was explicitly set to 0
            # which is fail.  Let the user know that
            if info.database in (None, '', ':memory:'):
                detected_in_memory = True
                from sqlalchemy.pool import StaticPool
                options['poolclass'] = StaticPool
                if 'connect_args' not in options:
                    options['connect_args'] = {}
                options['connect_args']['check_same_thread'] = False

                if pool_size == 0:
                    raise RuntimeError('SQLite in memory database with an '
                                       'empty queue not possible due to data '
                                       'loss.')
            # if pool size is None or explicitly set to 0 we assume the
            # user did not want a queue for this sqlite connection and
            # hook in the null pool.
            elif not pool_size:
                from sqlalchemy.pool import NullPool
                options['poolclass'] = NullPool

            # if it's not an in memory database we make the path absolute.
            if not detected_in_memory:
                info.database = os.path.join(app.root_path, info.database)

        unu = app.config['SQLALCHEMY_NATIVE_UNICODE']
        if unu is None:
            unu = self.use_native_unicode
        if not unu:
            options['use_native_unicode'] = False

    @property
    def engine(self):
        """Gives access to the engine.  If the database configuration is bound
        to a specific application (initialized with an application) this will
        always return a database connection.  If however the current application
        is used this might raise a :exc:`RuntimeError` if no application is
        active at the moment.
        """
        return self.get_engine(self.get_app())

    def make_connector(self, app, bind=None):
        """Creates the connector for a given state and bind."""
        return _EngineConnector(self, app, bind)

    def get_engine(self, app, bind=None):
        """Returns a specific engine.

        .. versionadded:: 0.12
        """
        with self._engine_lock:
            state = get_state(app)
            connector = state.connectors.get(bind)
            if connector is None:
                connector = self.make_connector(app, bind)
                state.connectors[bind] = connector
            return connector.get_engine()

    def get_app(self, reference_app=None):
        """Helper method that implements the logic to look up an application.
        """
        if reference_app is not None:
            return reference_app
        if self.app is not None:
            return self.app
        ctx = connection_stack.top
        if ctx is not None:
            return ctx.app
        raise RuntimeError('application not registered on db '
                           'instance and no application bound '
                           'to current context')

    def get_tables_for_bind(self, bind=None):
        """Returns a list of all tables relevant for a bind."""
        result = []
        for table in itervalues(self.Model.metadata.tables):
            if table.info.get('bind_key') == bind:
                result.append(table)
        return result

    def get_binds(self, app=None):
        """Returns a dictionary with a table->engine mapping.

        This is suitable for use of sessionmaker(binds=db.get_binds(app)).
        """
        app = self.get_app(app)
        binds = [None] + list(app.config.get('SQLALCHEMY_BINDS') or ())
        retval = {}
        for bind in binds:
            engine = self.get_engine(app, bind)
            tables = self.get_tables_for_bind(bind)
            retval.update(dict((table, engine) for table in tables))
        return retval

    def _execute_for_all_tables(self, app, bind, operation, skip_tables=False):
        app = self.get_app(app)

        if bind == '__all__':
            binds = [None] + list(app.config.get('SQLALCHEMY_BINDS') or ())
        elif isinstance(bind, string_types) or bind is None:
            binds = [bind]
        else:
            binds = bind

        for bind in binds:
            extra = {}
            if not skip_tables:
                tables = self.get_tables_for_bind(bind)
                extra['tables'] = tables
            op = getattr(self.Model.metadata, operation)
            op(bind=self.get_engine(app, bind), **extra)

    def create_all(self, bind='__all__', app=None):
        """Creates all tables.

        .. versionchanged:: 0.12
           Parameters were added
        """
        self._execute_for_all_tables(app, bind, 'create_all')

    def drop_all(self, bind='__all__', app=None):
        """Drops all tables.

        .. versionchanged:: 0.12
           Parameters were added
        """
        self._execute_for_all_tables(app, bind, 'drop_all')

    def reflect(self, bind='__all__', app=None):
        """Reflects tables from the database.

        .. versionchanged:: 0.12
           Parameters were added
        """
        self._execute_for_all_tables(app, bind, 'reflect', skip_tables=True)

    def __repr__(self):
        app = None
        if self.app is not None:
            app = self.app
        else:
            ctx = connection_stack.top
            if ctx is not None:
                app = ctx.app
        return '<%s engine=%r>' % (
            self.__class__.__name__,
            app and app.config['SQLALCHEMY_DATABASE_URI'] or None
        )
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  Source code for flask_admin.model.base

import warnings
import re
import csv
import time

from werkzeug import secure_filename

from flask import (request, redirect, flash, abort, json, Response,
                   get_flashed_messages, stream_with_context)
from jinja2 import contextfunction
from wtforms.fields import HiddenField
from wtforms.fields.core import UnboundField
from wtforms.validators import ValidationError, InputRequired

from flask_admin.babel import gettext

from flask_admin.base import BaseView, expose
from flask_admin.form import BaseForm, FormOpts, rules
from flask_admin.model import filters, typefmt
from flask_admin.actions import ActionsMixin
from flask_admin.helpers import (get_form_data, validate_form_on_submit,
                                 get_redirect_target, flash_errors)
from flask_admin.tools import rec_getattr
from flask_admin._backwards import ObsoleteAttr
from flask_admin._compat import (iteritems, itervalues, OrderedDict,
                                 as_unicode, csv_encode, text_type)
from .helpers import prettify_name, get_mdict_item_or_list
from .ajax import AjaxModelLoader
from .fields import ListEditableFieldList

# Used to generate filter query string name
filter_char_re = re.compile('[^a-z0-9 ]')
filter_compact_re = re.compile(' +')


class ViewArgs(object):
    """
        List view arguments.
    """
    def __init__(self, page=None, sort=None, sort_desc=None, search=None, filters=None, extra_args=None):
        self.page = page
        self.sort = sort
        self.sort_desc = bool(sort_desc)
        self.search = search
        self.filters = filters

        if not self.search:
            self.search = None

        self.extra_args = extra_args or dict()

    def clone(self, **kwargs):
        if self.filters:
            flt = list(self.filters)
        else:
            flt = None

        kwargs.setdefault('page', self.page)
        kwargs.setdefault('sort', self.sort)
        kwargs.setdefault('sort_desc', self.sort_desc)
        kwargs.setdefault('search', self.search)
        kwargs.setdefault('filters', flt)
        kwargs.setdefault('extra_args', dict(self.extra_args))

        return ViewArgs(**kwargs)


class FilterGroup(object):
    def __init__(self, label):
        self.label = label
        self.filters = []

    def append(self, filter):
        self.filters.append(filter)

    def non_lazy(self):
        filters = []
        for item in self.filters:
            copy = dict(item)
            copy['operation'] = as_unicode(copy['operation'])
            options = copy['options']
            if options:
                copy['options'] = [(k, text_type(v)) for k, v in options]

            filters.append(copy)
        return as_unicode(self.label), filters

    def __iter__(self):
        return iter(self.filters)


class BaseModelView(BaseView, ActionsMixin):
    """
        Base model view.

        This view does not make any assumptions on how models are stored or managed, but expects the following:

            1. The provided model is an object
            2. The model contains properties
            3. Each model contains an attribute which uniquely identifies it (i.e. a primary key for a database model)
            4. It is possible to retrieve a list of sorted models with pagination applied from a data source
            5. You can get one model by its identifier from the data source

        Essentially, if you want to support a new data store, all you have to do is:

            1. Derive from the `BaseModelView` class
            2. Implement various data-related methods (`get_list`, `get_one`, `create_model`, etc)
            3. Implement automatic form generation from the model representation (`scaffold_form`)
    """
    # Permissions
    can_create = True
    """Is model creation allowed"""

    can_edit = True
    """Is model editing allowed"""

    can_delete = True
    """Is model deletion allowed"""

    can_view_details = False
    """
        Setting this to true will enable the details view. This is recommended
        when there are too many columns to display in the list_view.
    """

    can_export = False
    """Is model list export allowed"""

    # Templates
    list_template = 'admin/model/list.html'
    """Default list view template"""

    edit_template = 'admin/model/edit.html'
    """Default edit template"""

    create_template = 'admin/model/create.html'
    """Default create template"""

    details_template = 'admin/model/details.html'
    """Default details view template"""

    # Modal Templates
    edit_modal_template = 'admin/model/modals/edit.html'
    """Default edit modal template"""

    create_modal_template = 'admin/model/modals/create.html'
    """Default create modal template"""

    details_modal_template = 'admin/model/modals/details.html'
    """Default details modal view template"""

    # Modals
    edit_modal = False
    """Setting this to true will display the edit_view as a modal dialog."""

    create_modal = False
    """Setting this to true will display the create_view as a modal dialog."""

    details_modal = False
    """Setting this to true will display the details_view as a modal dialog."""

    # Customizations
    column_list = ObsoleteAttr('column_list', 'list_columns', None)
    """
        Collection of the model field names for the list view.
        If set to `None`, will get them from the model.

        For example::

            class MyModelView(BaseModelView):
                column_list = ('name', 'last_name', 'email')
    """

    column_exclude_list = ObsoleteAttr('column_exclude_list',
                                       'excluded_list_columns', None)
    """
        Collection of excluded list column names.

        For example::

            class MyModelView(BaseModelView):
                column_exclude_list = ('last_name', 'email')
    """

    column_details_list = None
    """
        Collection of the field names included in the details view.
        If set to `None`, will get them from the model.
    """

    column_details_exclude_list = None
    """
        Collection of fields excluded from the details view.
    """

    column_export_list = None
    """
        Collection of the field names included in the export.
        If set to `None`, will get them from the model.
    """

    column_export_exclude_list = None
    """
        Collection of fields excluded from the export.
    """

    column_formatters = ObsoleteAttr('column_formatters', 'list_formatters', dict())
    """
        Dictionary of list view column formatters.

        For example, if you want to show price multiplied by
        two, you can do something like this::

            class MyModelView(BaseModelView):
                column_formatters = dict(price=lambda v, c, m, p: m.price*2)

        or using Jinja2 `macro` in template::

            from flask_admin.model.template import macro

            class MyModelView(BaseModelView):
                column_formatters = dict(price=macro('render_price'))

            # in template
            {% macro render_price(model, column) %}
                {{ model.price * 2 }}
            {% endmacro %}

        The Callback function has the prototype::

            def formatter(view, context, model, name):
                # `view` is current administrative view
                # `context` is instance of jinja2.runtime.Context
                # `model` is model instance
                # `name` is property name
                pass
    """

    column_formatters_export = None
    """
        Dictionary of list view column formatters to be used for export.

        Defaults to column_formatters when set to None.

        Functions the same way as column_formatters except
        that macros are not supported.
    """

    column_type_formatters = ObsoleteAttr('column_type_formatters', 'list_type_formatters', None)
    """
        Dictionary of value type formatters to be used in the list view.

        By default, three types are formatted:

        1. ``None`` will be displayed as an empty string
        2. ``bool`` will be displayed as a checkmark if it is ``True``
        3. ``list`` will be joined using ', '

        If you don't like the default behavior and don't want any type formatters
        applied, just override this property with an empty dictionary::

            class MyModelView(BaseModelView):
                column_type_formatters = dict()

        If you want to display `NULL` instead of an empty string, you can do
        something like this. Also comes with bonus `date` formatter::

            from datetime import date
            from flask_admin.model import typefmt

            def date_format(view, value):
                return value.strftime('%d.%m.%Y')

            MY_DEFAULT_FORMATTERS = dict(typefmt.BASE_FORMATTERS)
            MY_DEFAULT_FORMATTERS.update({
                    type(None): typefmt.null_formatter,
                    date: date_format
                })

            class MyModelView(BaseModelView):
                column_type_formatters = MY_DEFAULT_FORMATTERS

        Type formatters have lower priority than list column formatters.

        The callback function has following prototype::

            def type_formatter(view, value):
                # `view` is current administrative view
                # `value` value to format
                pass
    """

    column_type_formatters_export = None
    """
        Dictionary of value type formatters to be used in the export.

        By default, two types are formatted:

        1. ``None`` will be displayed as an empty string
        2. ``list`` will be joined using ', '

        Functions the same way as column_type_formatters.
    """

    column_labels = ObsoleteAttr('column_labels', 'rename_columns', None)
    """
        Dictionary where key is column name and value is string to display.

        For example::

            class MyModelView(BaseModelView):
                column_labels = dict(name='Name', last_name='Last Name')
    """

    column_descriptions = None
    """
        Dictionary where key is column name and
        value is description for `list view` column or add/edit form field.

        For example::

            class MyModelView(BaseModelView):
                column_descriptions = dict(
                    full_name='First and Last name'
                )
    """

    column_sortable_list = ObsoleteAttr('column_sortable_list',
                                        'sortable_columns',
                                        None)
    """
        Collection of the sortable columns for the list view.
        If set to `None`, will get them from the model.

        For example::

            class MyModelView(BaseModelView):
                column_sortable_list = ('name', 'last_name')

        If you want to explicitly specify field/column to be used while
        sorting, you can use a tuple::

            class MyModelView(BaseModelView):
                column_sortable_list = ('name', ('user', 'user.username'))

        When using SQLAlchemy models, model attributes can be used instead
        of strings::

            class MyModelView(BaseModelView):
                column_sortable_list = ('name', ('user', User.username))
    """

    column_default_sort = None
    """
        Default sort column if no sorting is applied.

        Example::

            class MyModelView(BaseModelView):
                column_default_sort = 'user'

        You can use tuple to control ascending descending order. In following example, items
        will be sorted in descending order::

            class MyModelView(BaseModelView):
                column_default_sort = ('user', True)
    """

    column_searchable_list = ObsoleteAttr('column_searchable_list',
                                          'searchable_columns',
                                          None)
    """
        A collection of the searchable columns. It is assumed that only
        text-only fields are searchable, but it is up to the model
        implementation to decide.

        Example::

            class MyModelView(BaseModelView):
                column_searchable_list = ('name', 'email')
    """

    column_editable_list = None
    """
        Collection of the columns which can be edited from the list view.

        For example::

            class MyModelView(BaseModelView):
                column_editable_list = ('name', 'last_name')
    """

    column_choices = None
    """
        Map choices to columns in list view

        Example::

            class MyModelView(BaseModelView):
                column_choices = {
                    'my_column': [
                        ('db_value', 'display_value'),
                    ]
                }
    """

    column_filters = None
    """
        Collection of the column filters.

        Can contain either field names or instances of :class:`~flask_admin.model.filters.BaseFilter` classes.

        Example::

            class MyModelView(BaseModelView):
                column_filters = ('user', 'email')
    """

    named_filter_urls = False
    """
        Set to True to use human-readable names for filters in URL parameters.

        False by default so as to be robust across translations.

        Changing this parameter will break any existing URLs that have filters.
    """

    column_display_pk = ObsoleteAttr('column_display_pk',
                                     'list_display_pk',
                                     False)
    """
        Controls if the primary key should be displayed in the list view.
    """

    column_display_actions = True
    """
        Controls the display of the row actions (edit, delete, details, etc.)
        column in the list view.

        Useful for preventing a blank column from displaying if your view does
        not use any build-in or custom row actions.

        This column is not hidden automatically due to backwards compatibility.

        Note: This only affects display and does not control whether the row
        actions endpoints are accessible.
    """

    simple_list_pager = False
    """
        Enable or disable simple list pager.
        If enabled, model interface would not run count query and will only show prev/next pager buttons.
    """

    form = None
    """
        Form class. Override if you want to use custom form for your model.
        Will completely disable form scaffolding functionality.

        For example::

            class MyForm(Form):
                name = StringField('Name')

            class MyModelView(BaseModelView):
                form = MyForm
    """

    form_base_class = BaseForm
    """
        Base form class. Will be used by form scaffolding function when creating model form.

        Useful if you want to have custom contructor or override some fields.

        Example::

            class MyBaseForm(Form):
                def do_something(self):
                    pass

            class MyModelView(BaseModelView):
                form_base_class = MyBaseForm

    """

    form_args = None
    """
        Dictionary of form field arguments. Refer to WTForms documentation for
        list of possible options.

        Example::

            from wtforms.validators import DataRequired
            class MyModelView(BaseModelView):
                form_args = dict(
                    name=dict(label='First Name', validators=[DataRequired()])
                )
    """

    form_columns = None
    """
        Collection of the model field names for the form. If set to `None` will
        get them from the model.

        Example::

            class MyModelView(BaseModelView):
                form_columns = ('name', 'email')
    """

    form_excluded_columns = ObsoleteAttr('form_excluded_columns',
                                         'excluded_form_columns',
                                         None)
    """
        Collection of excluded form field names.

        For example::

            class MyModelView(BaseModelView):
                form_excluded_columns = ('last_name', 'email')
    """

    form_overrides = None
    """
        Dictionary of form column overrides.

        Example::

            class MyModelView(BaseModelView):
                form_overrides = dict(name=wtf.FileField)
    """

    form_widget_args = None
    """
        Dictionary of form widget rendering arguments.
        Use this to customize how widget is rendered without using custom template.

        Example::

            class MyModelView(BaseModelView):
                form_widget_args = {
                    'description': {
                        'rows': 10,
                        'style': 'color: black'
                    }
                }

        Changing the format of a DateTimeField will require changes to both form_widget_args and form_args.

        Example::

            form_args = dict(
                start=dict(format='%Y-%m-%d %I:%M %p') # changes how the input is parsed by strptime (12 hour time)
            )
            form_widget_args = dict(
                start={'data-date-format': u'yyyy-mm-dd HH:ii P', 'data-show-meridian': 'True'} # changes how the DateTimeField displays the time
            )
    """

    form_extra_fields = None
    """
        Dictionary of additional fields.

        Example::

            class MyModelView(BaseModelView):
                form_extra_fields = {
                    'password': PasswordField('Password')
                }

        You can control order of form fields using ``form_columns`` property. For example::

            class MyModelView(BaseModelView):
                form_columns = ('name', 'email', 'password', 'secret')

                form_extra_fields = {
                    'password': PasswordField('Password')
                }

        In this case, password field will be put between email and secret fields that are autogenerated.
    """

    form_ajax_refs = None
    """
        Use AJAX for foreign key model loading.

        Should contain dictionary, where key is field name and value is either a dictionary which
        configures AJAX lookups or backend-specific `AjaxModelLoader` class instance.

        For example, it can look like::

            class MyModelView(BaseModelView):
                form_ajax_refs = {
                    'user': {
                        'fields': ('first_name', 'last_name', 'email'),
                        'page_size': 10
                    }
                }

        Or with SQLAlchemy backend like this::

            class MyModelView(BaseModelView):
                form_ajax_refs = {
                    'user': QueryAjaxModelLoader('user', db.session, User, fields=['email'], page_size=10)
                }

        If you need custom loading functionality, you can implement your custom loading behavior
        in your `AjaxModelLoader` class.
    """

    form_rules = None
    """
        List of rendering rules for model creation form.

        This property changed default form rendering behavior and makes possible to rearrange order
        of rendered fields, add some text between fields, group them, etc. If not set, will use
        default Flask-Admin form rendering logic.

        Here's simple example which illustrates how to use::

            from flask_admin.form import rules

            class MyModelView(ModelView):
                form_rules = [
                    # Define field set with header text and four fields
                    rules.FieldSet(('first_name', 'last_name', 'email', 'phone'), 'User'),
                    # ... and it is just shortcut for:
                    rules.Header('User'),
                    rules.Field('first_name'),
                    rules.Field('last_name'),
                    # ...
                    # It is possible to create custom rule blocks:
                    MyBlock('Hello World'),
                    # It is possible to call macros from current context
                    rules.Macro('my_macro', foobar='baz')
                ]
    """

    form_edit_rules = None
    """
        Customized rules for the edit form. Override `form_rules` if present.
    """

    form_create_rules = None
    """
        Customized rules for the create form. Override `form_rules` if present.
    """

    # Actions
    action_disallowed_list = ObsoleteAttr('action_disallowed_list',
                                          'disallowed_actions',
                                          [])
    """
        Set of disallowed action names. For example, if you want to disable
        mass model deletion, do something like this:

            class MyModelView(BaseModelView):
                action_disallowed_list = ['delete']
    """

    # Export settings
    export_max_rows = 0
    """
        Maximum number of rows allowed for export.

        Unlimited by default. Uses `page_size` if set to `None`.
    """

    # Various settings
    page_size = 20
    """
        Default page size for pagination.
    """

    def __init__(self, model,
                 name=None, category=None, endpoint=None, url=None, static_folder=None,
                 menu_class_name=None, menu_icon_type=None, menu_icon_value=None):
        """
            Constructor.

            :param model:
                Model class
            :param name:
                View name. If not provided, will use the model class name
            :param category:
                View category
            :param endpoint:
                Base endpoint. If not provided, will use the model name.
            :param url:
                Base URL. If not provided, will use endpoint as a URL.
            :param menu_class_name:
                Optional class name for the menu item.
            :param menu_icon_type:
                Optional icon. Possible icon types:

                 - `flask_admin.consts.ICON_TYPE_GLYPH` - Bootstrap glyph icon
                 - `flask_admin.consts.ICON_TYPE_FONT_AWESOME` - Font Awesome icon
                 - `flask_admin.consts.ICON_TYPE_IMAGE` - Image relative to Flask static directory
                 - `flask_admin.consts.ICON_TYPE_IMAGE_URL` - Image with full URL
            :param menu_icon_value:
                Icon glyph name or URL, depending on `menu_icon_type` setting
        """
        self.model = model

        # If name not provided, it is model name
        if name is None:
            name = '%s' % self._prettify_class_name(model.__name__)

        super(BaseModelView, self).__init__(name, category, endpoint, url, static_folder,
                                            menu_class_name=menu_class_name,
                                            menu_icon_type=menu_icon_type,
                                            menu_icon_value=menu_icon_value)

        # Actions
        self.init_actions()

        # Scaffolding
        self._refresh_cache()

    # Endpoint
    def _get_endpoint(self, endpoint):
        if endpoint:
            return super(BaseModelView, self)._get_endpoint(endpoint)

        return self.model.__name__.lower()

    # Caching
    def _refresh_forms_cache(self):
        # Forms
        self._form_ajax_refs = self._process_ajax_references()

        if self.form_widget_args is None:
            self.form_widget_args = {}

        self._create_form_class = self.get_create_form()
        self._edit_form_class = self.get_edit_form()
        self._delete_form_class = self.get_delete_form()

        # List View In-Line Editing
        if self.column_editable_list:
            self._list_form_class = self.get_list_form()
        else:
            self.column_editable_list = {}

    def _refresh_filters_cache(self):
        self._filters = self.get_filters()

        if self._filters:
            self._filter_groups = OrderedDict()
            self._filter_args = {}

            for i, flt in enumerate(self._filters):
                key = as_unicode(flt.name)
                if key not in self._filter_groups:
                    self._filter_groups[key] = FilterGroup(flt.name)
                self._filter_groups[key].append({
                    'index': i,
                    'arg': self.get_filter_arg(i, flt),
                    'operation': flt.operation(),
                    'options': flt.get_options(self) or None,
                    'type': flt.data_type
                })

                self._filter_args[self.get_filter_arg(i, flt)] = (i, flt)
        else:
            self._filter_groups = None
            self._filter_args = None

    def _refresh_form_rules_cache(self):
        if self.form_create_rules:
            self._form_create_rules = rules.RuleSet(self, self.form_create_rules)
        else:
            self._form_create_rules = None

        if self.form_edit_rules:
            self._form_edit_rules = rules.RuleSet(self, self.form_edit_rules)
        else:
            self._form_edit_rules = None

        if self.form_rules:
            form_rules = rules.RuleSet(self, self.form_rules)

            if not self._form_create_rules:
                self._form_create_rules = form_rules

            if not self._form_edit_rules:
                self._form_edit_rules = form_rules

    def _refresh_cache(self):
        """
            Refresh various cached variables.
        """
        # List view
        self._list_columns = self.get_list_columns()
        self._sortable_columns = self.get_sortable_columns()

        # Details view
        if self.can_view_details:
            self._details_columns = self.get_details_columns()

        # Export view
        if self.can_export:
            self._export_columns = self.get_export_columns()

        # Labels
        if self.column_labels is None:
            self.column_labels = {}

        # Forms
        self._refresh_forms_cache()

        # Search
        self._search_supported = self.init_search()

        # Choices
        if self.column_choices:
            self._column_choices_map = dict([
                (column, dict(choices))
                for column, choices in self.column_choices.items()
            ])
        else:
            self.column_choices = self._column_choices_map = dict()

        # Column formatters
        if self.column_formatters_export is None:
            self.column_formatters_export = self.column_formatters

        # Type formatters
        if self.column_type_formatters is None:
            self.column_type_formatters = dict(typefmt.BASE_FORMATTERS)

        if self.column_type_formatters_export is None:
            self.column_type_formatters_export = dict(typefmt.EXPORT_FORMATTERS)

        if self.column_descriptions is None:
            self.column_descriptions = dict()

        # Filters
        self._refresh_filters_cache()

        # Form rendering rules
        self._refresh_form_rules_cache()

        # Process form rules
        self._validate_form_class(self._form_edit_rules, self._edit_form_class)
        self._validate_form_class(self._form_create_rules, self._create_form_class)

    # Primary key
    def get_pk_value(self, model):
        """
            Return PK value from a model object.
        """
        raise NotImplementedError()

    # List view
    def scaffold_list_columns(self):
        """
            Return list of the model field names. Must be implemented in
            the child class.

            Expected return format is list of tuples with field name and
            display text. For example::

                ['name', 'first_name', 'last_name']
        """
        raise NotImplementedError('Please implement scaffold_list_columns method')

    def get_column_name(self, field):
        """
            Return a human-readable column name.

            :param field:
                Model field name.
        """
        if self.column_labels and field in self.column_labels:
            return self.column_labels[field]
        else:
            return self._prettify_name(field)

    def get_list_columns(self):
        """
            Returns a list of the model field names. If `column_list` was
            set, returns it. Otherwise calls `scaffold_list_columns`
            to generate the list from the model.
        """
        columns = self.column_list

        if columns is None:
            columns = self.scaffold_list_columns()

            # Filter excluded columns
            if self.column_exclude_list:
                columns = [c for c in columns if c not in self.column_exclude_list]

        return [(c, self.get_column_name(c)) for c in columns]

    def get_details_columns(self):
        """
            Returns a list of the model field names in the details view. If
            `column_details_list` was set, returns it. Otherwise calls
            `scaffold_list_columns` to generate the list from the model.
        """
        columns = self.column_details_list

        if columns is None:
            columns = self.scaffold_list_columns()

            # Filter excluded columns
            if self.column_details_exclude_list:
                columns = [c for c in columns
                           if c not in self.column_details_exclude_list]

        return [(c, self.get_column_name(c)) for c in columns]

    def get_export_columns(self):
        """
            Returns a list of the model field names in the export view. If
            `column_export_list` was set, returns it. Otherwise, if
            `column_list` was set, returns it. Otherwise calls
            `scaffold_list_columns` to generate the list from the model.
        """
        columns = self.column_export_list

        if columns is None:
            columns = self.column_list

            if columns is None:
                columns = self.scaffold_list_columns()

            # Filter excluded columns
            if self.column_export_exclude_list:
                columns = [c for c in columns
                           if c not in self.column_export_exclude_list]

        return [(c, self.get_column_name(c)) for c in columns]

    def scaffold_sortable_columns(self):
        """
            Returns dictionary of sortable columns. Must be implemented in
            the child class.

            Expected return format is a dictionary, where keys are field names and
            values are property names.
        """
        raise NotImplementedError('Please implement scaffold_sortable_columns method')

    def get_sortable_columns(self):
        """
            Returns a dictionary of the sortable columns. Key is a model
            field name and value is sort column (for example - attribute).

            If `column_sortable_list` is set, will use it. Otherwise, will call
            `scaffold_sortable_columns` to get them from the model.
        """
        if self.column_sortable_list is None:
            return self.scaffold_sortable_columns() or dict()
        else:
            result = dict()

            for c in self.column_sortable_list:
                if isinstance(c, tuple):
                    result[c[0]] = c[1]
                else:
                    result[c] = c

            return result

    def init_search(self):
        """
            Initialize search. If data provider does not support search,
            `init_search` will return `False`.
        """
        return False

    # Filter helpers
    def scaffold_filters(self, name):
        """
            Generate filter object for the given name

            :param name:
                Name of the field
        """
        return None

    def is_valid_filter(self, filter):
        """
            Verify that the provided filter object is valid.

            Override in model backend implementation to verify if
            the provided filter type is allowed.

            :param filter:
                Filter object to verify.
        """
        return isinstance(filter, filters.BaseFilter)

    def handle_filter(self, filter):
        """
            Postprocess (add joins, etc) for a filter.

            :param filter:
                Filter object to postprocess
        """
        return filter

    def get_filters(self):
        """
            Return a list of filter objects.

            If your model backend implementation does not support filters,
            override this method and return `None`.
        """
        if self.column_filters:
            collection = []

            for n in self.column_filters:
                if self.is_valid_filter(n):
                    collection.append(self.handle_filter(n))
                else:
                    flt = self.scaffold_filters(n)
                    if flt:
                        collection.extend(flt)
                    else:
                        raise Exception('Unsupported filter type %s' % n)
            return collection
        else:
            return None

    def get_filter_arg(self, index, flt):
        """
            Given a filter `flt`, return a unique name for that filter in
            this view.

            Does not include the `flt[n]_` portion of the filter name.

            :param index:
                Filter index in _filters array
            :param flt:
                Filter instance
        """
        if self.named_filter_urls:
            name = ('%s %s' % (flt.name, as_unicode(flt.operation()))).lower()
            name = filter_char_re.sub('', name)
            name = filter_compact_re.sub('_', name)
            return name
        else:
            return str(index)

    def _get_filter_groups(self):
        """
            Returns non-lazy version of filter strings
        """
        if self._filter_groups:
            results = OrderedDict()

            for group in itervalues(self._filter_groups):
                key, items = group.non_lazy()
                results[key] = items

            return results

        return None

    # Form helpers
    def scaffold_form(self):
        """
            Create `form.BaseForm` inherited class from the model. Must be
            implemented in the child class.
        """
        raise NotImplementedError('Please implement scaffold_form method')

    def scaffold_list_form(self, custom_fieldlist=ListEditableFieldList,
                           validators=None):
        """
            Create form for the `index_view` using only the columns from
            `self.column_editable_list`.

            :param validators:
                `form_args` dict with only validators
                {'name': {'validators': [DataRequired()]}}
            :param custom_fieldlist:
                A WTForm FieldList class. By default, `ListEditableFieldList`.

            Must be implemented in the child class.
        """
        raise NotImplementedError('Please implement scaffold_list_form method')

    def get_form(self):
        """
            Get form class.

            If ``self.form`` is set, will return it and will call
            ``self.scaffold_form`` otherwise.

            Override to implement customized behavior.
        """
        if self.form is not None:
            return self.form

        return self.scaffold_form()

    def get_list_form(self):
        """
            Get form class for the editable list view.

            Uses only validators from `form_args` to build the form class.

            Allows overriding the editable list view field/widget. For example::

                from flask_admin.model.fields import ListEditableFieldList
                from flask_admin.model.widgets import XEditableWidget

                class CustomWidget(XEditableWidget):
                    def get_kwargs(self, subfield, kwargs):
                        if subfield.type == 'TextAreaField':
                            kwargs['data-type'] = 'textarea'
                            kwargs['data-rows'] = '20'
                        # elif: kwargs for other fields

                        return kwargs

                class CustomFieldList(ListEditableFieldList):
                    widget = CustomWidget()

                class MyModelView(BaseModelView):
                    def get_list_form(self):
                        return self.scaffold_list_form(CustomFieldList)
        """
        if self.form_args:
            # get only validators, other form_args can break FieldList wrapper
            validators = dict(
                (key, {'validators': value["validators"]})
                for key, value in iteritems(self.form_args)
                if value.get("validators")
            )
        else:
            validators = None

        return self.scaffold_list_form(validators=validators)

    def get_create_form(self):
        """
            Create form class for model creation view.

            Override to implement customized behavior.
        """
        return self.get_form()

    def get_edit_form(self):
        """
            Create form class for model editing view.

            Override to implement customized behavior.
        """
        return self.get_form()

    def get_delete_form(self):
        """
            Create form class for model delete view.

            Override to implement customized behavior.
        """
        class DeleteForm(self.form_base_class):
            id = HiddenField(validators=[InputRequired()])
            url = HiddenField()

        return DeleteForm

    def create_form(self, obj=None):
        """
            Instantiate model creation form and return it.

            Override to implement custom behavior.
        """
        return self._create_form_class(get_form_data(), obj=obj)

    def edit_form(self, obj=None):
        """
            Instantiate model editing form and return it.

            Override to implement custom behavior.
        """
        return self._edit_form_class(get_form_data(), obj=obj)

    def delete_form(self):
        """
            Instantiate model delete form and return it.

            Override to implement custom behavior.

            The delete form originally used a GET request, so delete_form
            accepts both GET and POST request for backwards compatibility.
        """
        if request.form:
            return self._delete_form_class(request.form)
        elif request.args:
            # allow request.args for backward compatibility
            return self._delete_form_class(request.args)
        else:
            return self._delete_form_class()

    def list_form(self, obj=None):
        """
            Instantiate model editing form for list view and return it.

            Override to implement custom behavior.
        """
        return self._list_form_class(get_form_data(), obj=obj)

    def validate_form(self, form):
        """
            Validate the form on submit.

            :param form:
                Form to validate
        """
        return validate_form_on_submit(form)

    def get_save_return_url(self, model, is_created=False):
        """
            Return url where user is redirected after successful form save.

            :param model:
                Saved object
            :param is_created:
                Whether new object was created or existing one was updated

            For example, redirect use to object details view after form save::

                class MyModelView(ModelView):
                    can_view_details = True

                    def get_save_return_url(self, model, is_created):
                        return self.get_url('.details_view', id=model.id)

        """
        return get_redirect_target() or self.get_url('.index_view')

    def _get_ruleset_missing_fields(self, ruleset, form):
        missing_fields = []

        if ruleset:
            visible_fields = ruleset.visible_fields
            for field in form:
                if field.name not in visible_fields:
                    missing_fields.append(field.name)

        return missing_fields

    def _show_missing_fields_warning(self, text):
        warnings.warn(text)

    def _validate_form_class(self, ruleset, form_class, remove_missing=True):
        form_fields = []
        for name, obj in iteritems(form_class.__dict__):
            if isinstance(obj, UnboundField):
                form_fields.append(name)

        missing_fields = []
        if ruleset:
            visible_fields = ruleset.visible_fields
            for field_name in form_fields:
                if field_name not in visible_fields:
                    missing_fields.append(field_name)

        if missing_fields:
            self._show_missing_fields_warning('Fields missing from ruleset: %s' % (','.join(missing_fields)))
        if remove_missing:
            self._remove_fields_from_form_class(missing_fields, form_class)

    def _validate_form_instance(self, ruleset, form, remove_missing=True):
        missing_fields = self._get_ruleset_missing_fields(ruleset=ruleset, form=form)
        if missing_fields:
            self._show_missing_fields_warning('Fields missing from ruleset: %s' % (','.join(missing_fields)))
        if remove_missing:
            self._remove_fields_from_form_instance(missing_fields, form)

    def _remove_fields_from_form_instance(self, field_names, form):
        for field_name in field_names:
            form.__delitem__(field_name)

    def _remove_fields_from_form_class(self, field_names, form_class):
        for field_name in field_names:
            delattr(form_class, field_name)

    # Helpers
    def is_sortable(self, name):
        """
            Verify if column is sortable.

            Not case-sensitive.

            :param name:
                Column name.
        """
        return name.lower() in (x.lower() for x in self._sortable_columns)

    def is_editable(self, name):
        """
            Verify if column is editable.

            :param name:
                Column name.
        """
        return name in self.column_editable_list

    def _get_column_by_idx(self, idx):
        """
            Return column index by
        """
        if idx is None or idx < 0 or idx >= len(self._list_columns):
            return None

        return self._list_columns[idx]

    def _get_default_order(self):
        """
            Return default sort order
        """
        if self.column_default_sort:
            if isinstance(self.column_default_sort, tuple):
                return self.column_default_sort
            else:
                return self.column_default_sort, False

        return None

    # Database-related API
    def get_list(self, page, sort_field, sort_desc, search, filters,
                 page_size=None):
        """
            Return a paginated and sorted list of models from the data source.

            Must be implemented in the child class.

            :param page:
                Page number, 0 based. Can be set to None if it is first page.
            :param sort_field:
                Sort column name or None.
            :param sort_desc:
                If set to True, sorting is in descending order.
            :param search:
                Search query
            :param filters:
                List of filter tuples. First value in a tuple is a search
                index, second value is a search value.
            :param page_size:
                Number of results. Defaults to ModelView's page_size. Can be
                overriden to change the page_size limit. Removing the page_size
                limit requires setting page_size to 0 or False.
        """
        raise NotImplementedError('Please implement get_list method')

    def get_one(self, id):
        """
            Return one model by its id.

            Must be implemented in the child class.

            :param id:
                Model id
        """
        raise NotImplementedError('Please implement get_one method')

    # Exception handler
    def handle_view_exception(self, exc):
        if isinstance(exc, ValidationError):
            flash(as_unicode(exc))
            return True

        if self._debug:
            raise

        return False

    # Model event handlers
    def on_model_change(self, form, model, is_created):
        """
            Perform some actions before a model is created or updated.

            Called from create_model and update_model in the same transaction
            (if it has any meaning for a store backend).

            By default does nothing.

            :param form:
                Form used to create/update model
            :param model:
                Model that will be created/updated
            :param is_created:
                Will be set to True if model was created and to False if edited
        """
        pass

    def _on_model_change(self, form, model, is_created):
        """
            Compatibility helper.
        """
        try:
            self.on_model_change(form, model, is_created)
        except TypeError:
            msg = ('%s.on_model_change() now accepts third ' +
                   'parameter is_created. Please update your code') % self.model
            warnings.warn(msg)

            self.on_model_change(form, model)

    def after_model_change(self, form, model, is_created):
        """
            Perform some actions after a model was created or updated and
            committed to the database.

            Called from create_model after successful database commit.

            By default does nothing.

            :param form:
                Form used to create/update model
            :param model:
                Model that was created/updated
            :param is_created:
                True if model was created, False if model was updated
        """
        pass

    def on_model_delete(self, model):
        """
            Perform some actions before a model is deleted.

            Called from delete_model in the same transaction
            (if it has any meaning for a store backend).

            By default do nothing.
        """
        pass

    def after_model_delete(self, model):
        """
            Perform some actions after a model was deleted and
            committed to the database.

            Called from delete_model after successful database commit
            (if it has any meaning for a store backend).

            By default does nothing.

            :param model:
                Model that was deleted
        """
        pass

    def on_form_prefill (self, form, id):
        """
            Perform additional actions to pre-fill the edit form.

            Called from edit_view, if the current action is rendering
            the form rather than receiving client side input, after
            default pre-filling has been performed.

            By default does nothing.

            You only need to override this if you have added custom
            fields that depend on the database contents in a way that
            Flask-admin can't figure out by itself. Fields that were
            added by name of a normal column or relationship should
            work out of the box.

            :param form:
                Form instance
            :param id:
                id of the object that is going to be edited
        """
        pass

    def create_model(self, form):
        """
            Create model from the form.

            Returns the model instance if operation succeeded.

            Must be implemented in the child class.

            :param form:
                Form instance
        """
        raise NotImplementedError()

    def update_model(self, form, model):
        """
            Update model from the form.

            Returns `True` if operation succeeded.

            Must be implemented in the child class.

            :param form:
                Form instance
            :param model:
                Model instance
        """
        raise NotImplementedError()

    def delete_model(self, model):
        """
            Delete model.

            Returns `True` if operation succeeded.

            Must be implemented in the child class.

            :param model:
                Model instance
        """
        raise NotImplementedError()

    # Various helpers
    def _prettify_name(self, name):
        """
            Prettify pythonic variable name.

            For example, 'hello_world' will be converted to 'Hello World'

            :param name:
                Name to prettify
        """
        return prettify_name(name)

    def get_empty_list_message(self):
        return gettext('There are no items in the table.')

    # URL generation helpers
    def _get_list_filter_args(self):
        if self._filters:
            filters = []

            for n in request.args:
                if not n.startswith('flt'):
                    continue

                if '_' not in n:
                    continue

                pos, key = n[3:].split('_', 1)

                if key in self._filter_args:
                    idx, flt = self._filter_args[key]

                    value = request.args[n]

                    if flt.validate(value):
                        filters.append((pos, (idx, as_unicode(flt.name), value)))
                    else:
                        flash(gettext('Invalid Filter Value: %(value)s', value=value))

            # Sort filters
            return [v[1] for v in sorted(filters, key=lambda n: n[0])]

        return None

    def _get_list_extra_args(self):
        """
            Return arguments from query string.
        """
        return ViewArgs(page=request.args.get('page', 0, type=int),
                        sort=request.args.get('sort', None, type=int),
                        sort_desc=request.args.get('desc', None, type=int),
                        search=request.args.get('search', None),
                        filters=self._get_list_filter_args())

    # URL generation helpers
    def _get_list_url(self, view_args):
        """
            Generate page URL with current page, sort column and
            other parameters.

            :param view:
                View name
            :param view_args:
                ViewArgs object with page number, filters, etc.
        """
        page = view_args.page or None
        desc = 1 if view_args.sort_desc else None

        kwargs = dict(page=page, sort=view_args.sort, desc=desc, search=view_args.search)
        kwargs.update(view_args.extra_args)

        if view_args.filters:
            for i, pair in enumerate(view_args.filters):
                idx, flt_name, value = pair

                key = 'flt%d_%s' % (i, self.get_filter_arg(idx, self._filters[idx]))
                kwargs[key] = value

        return self.get_url('.index_view', **kwargs)

    # Actions
    def is_action_allowed(self, name):
        """
            Override this method to allow or disallow actions based
            on some condition.

            The default implementation only checks if the particular action
            is not in `action_disallowed_list`.
        """
        return name not in self.action_disallowed_list

    def _get_field_value(self, model, name):
        """
            Get unformatted field value from the model
        """
        return rec_getattr(model, name)

    def _get_list_value(self, context, model, name, column_formatters,
                        column_type_formatters):
        """
            Returns the value to be displayed.

            :param context:
                :py:class:`jinja2.runtime.Context` if available
            :param model:
                Model instance
            :param name:
                Field name
            :param column_formatters:
                column_formatters to be used.
            :param column_type_formatters:
                column_type_formatters to be used.
        """
        column_fmt = column_formatters.get(name)
        if column_fmt is not None:
            value = column_fmt(self, context, model, name)
        else:
            value = self._get_field_value(model, name)

        choices_map = self._column_choices_map.get(name, {})
        if choices_map:
            return choices_map.get(value) or value

        type_fmt = None
        for typeobj, formatter in column_type_formatters.items():
            if isinstance(value, typeobj):
                type_fmt = formatter
                break
        if type_fmt is not None:
            value = type_fmt(self, value)

        return value

    @contextfunction
    def get_list_value(self, context, model, name):
        """
            Returns the value to be displayed in the list view

            :param context:
                :py:class:`jinja2.runtime.Context`
            :param model:
                Model instance
            :param name:
                Field name
        """
        return self._get_list_value(
            context,
            model,
            name,
            self.column_formatters,
            self.column_type_formatters,
        )

    def get_export_value(self, model, name):
        """
            Returns the value to be displayed in export.
            Allows export to use different (non HTML) formatters.

            :param model:
                Model instance
            :param name:
                Field name
        """
        return self._get_list_value(
            None,
            model,
            name,
            self.column_formatters_export,
            self.column_type_formatters_export,
        )

    # AJAX references
    def _process_ajax_references(self):
        """
            Process `form_ajax_refs` and generate model loaders that
            will be used by the `ajax_lookup` view.
        """
        result = {}

        if self.form_ajax_refs:
            for name, options in iteritems(self.form_ajax_refs):
                if isinstance(options, dict):
                    result[name] = self._create_ajax_loader(name, options)
                elif isinstance(options, AjaxModelLoader):
                    result[name] = options
                else:
                    raise ValueError('%s.form_ajax_refs can not handle %s types' % (self, type(options)))

        return result

    def _create_ajax_loader(self, name, options):
        """
            Model backend will override this to implement AJAX model loading.
        """
        raise NotImplementedError()

    # Views
    @expose('/')
    def index_view(self):
        """
            List view
        """
        if self.column_editable_list:
            form = self.list_form()
        else:
            form = None

        if self.can_delete:
            delete_form = self.delete_form()
        else:
            delete_form = None

        # Grab parameters from URL
        view_args = self._get_list_extra_args()

        # Map column index to column name
        sort_column = self._get_column_by_idx(view_args.sort)
        if sort_column is not None:
            sort_column = sort_column[0]

        # Get count and data
        count, data = self.get_list(view_args.page, sort_column, view_args.sort_desc,
                                    view_args.search, view_args.filters)

        # Calculate number of pages
        if count is not None:
            num_pages = count // self.page_size
            if count % self.page_size != 0:
                num_pages += 1
        else:
            num_pages = None

        # Various URL generation helpers
        def pager_url(p):
            # Do not add page number if it is first page
            if p == 0:
                p = None

            return self._get_list_url(view_args.clone(page=p))

        def sort_url(column, invert=False):
            desc = None

            if invert and not view_args.sort_desc:
                desc = 1

            return self._get_list_url(view_args.clone(sort=column, sort_desc=desc))

        # Actions
        actions, actions_confirmation = self.get_actions_list()

        clear_search_url = self._get_list_url(view_args.clone(page=0,
                                                              sort=view_args.sort,
                                                              sort_desc=view_args.sort_desc,
                                                              search=None,
                                                              filters=None))

        return self.render(
            self.list_template,
            data=data,
            form=form,
            delete_form=delete_form,

            # List
            list_columns=self._list_columns,
            sortable_columns=self._sortable_columns,
            editable_columns=self.column_editable_list,

            # Pagination
            count=count,
            pager_url=pager_url,
            num_pages=num_pages,
            page=view_args.page,
            page_size=self.page_size,

            # Sorting
            sort_column=view_args.sort,
            sort_desc=view_args.sort_desc,
            sort_url=sort_url,

            # Search
            search_supported=self._search_supported,
            clear_search_url=clear_search_url,
            search=view_args.search,

            # Filters
            filters=self._filters,
            filter_groups=self._get_filter_groups(),
            active_filters=view_args.filters,

            # Actions
            actions=actions,
            actions_confirmation=actions_confirmation,

            # Misc
            enumerate=enumerate,
            get_pk_value=self.get_pk_value,
            get_value=self.get_list_value,
            return_url=self._get_list_url(view_args),
        )

    @expose('/new/', methods=('GET', 'POST'))
    def create_view(self):
        """
            Create model view
        """
        return_url = get_redirect_target() or self.get_url('.index_view')

        if not self.can_create:
            return redirect(return_url)

        form = self.create_form()
        if not hasattr(form, '_validated_ruleset') or not form._validated_ruleset:
            self._validate_form_instance(ruleset=self._form_create_rules, form=form)

        if self.validate_form(form):
            # in versions 1.1.0 and before, this returns a boolean
            # in later versions, this is the model itself
            model = self.create_model(form)
            if model:
                flash(gettext('Record was successfully created.'))
                if '_add_another' in request.form:
                    return redirect(request.url)
                elif '_continue_editing' in request.form:
                    # if we have a valid model, try to go to the edit view
                    if model is not True:
                        url = self.get_url('.edit_view', id=self.get_pk_value(model), url=return_url)
                    else:
                        url = return_url
                    return redirect(url)
                else:
                    # save button
                    return redirect(self.get_save_return_url(model, is_created=True))

        form_opts = FormOpts(widget_args=self.form_widget_args,
                             form_rules=self._form_create_rules)

        if self.create_modal and request.args.get('modal'):
            template = self.create_modal_template
        else:
            template = self.create_template

        return self.render(template,
                           form=form,
                           form_opts=form_opts,
                           return_url=return_url)

    @expose('/edit/', methods=('GET', 'POST'))
    def edit_view(self):
        """
            Edit model view
        """
        return_url = get_redirect_target() or self.get_url('.index_view')

        if not self.can_edit:
            return redirect(return_url)

        id = get_mdict_item_or_list(request.args, 'id')
        if id is None:
            return redirect(return_url)

        model = self.get_one(id)

        if model is None:
            flash(gettext('Record does not exist.'))
            return redirect(return_url)

        form = self.edit_form(obj=model)
        if not hasattr(form, '_validated_ruleset') or not form._validated_ruleset:
            self._validate_form_instance(ruleset=self._form_edit_rules, form=form)

        if self.validate_form(form):
            if self.update_model(form, model):
                flash(gettext('Record was successfully saved.'))
                if '_add_another' in request.form:
                    return redirect(self.get_url('.create_view', url=return_url))
                elif '_continue_editing' in request.form:
                    return redirect(request.url)
                else:
                    # save button
                    return redirect(self.get_save_return_url(model, is_created=False))

        if request.method == 'GET':
            self.on_form_prefill(form, id)

        form_opts = FormOpts(widget_args=self.form_widget_args,
                             form_rules=self._form_edit_rules)

        if self.edit_modal and request.args.get('modal'):
            template = self.edit_modal_template
        else:
            template = self.edit_template

        return self.render(template,
                           model=model,
                           form=form,
                           form_opts=form_opts,
                           return_url=return_url)

    @expose('/details/')
    def details_view(self):
        """
            Details model view
        """
        return_url = get_redirect_target() or self.get_url('.index_view')

        if not self.can_view_details:
            return redirect(return_url)

        id = get_mdict_item_or_list(request.args, 'id')
        if id is None:
            return redirect(return_url)

        model = self.get_one(id)

        if model is None:
            flash(gettext('Record does not exist.'))
            return redirect(return_url)

        if self.details_modal and request.args.get('modal'):
            template = self.details_modal_template
        else:
            template = self.details_template

        return self.render(template,
                           model=model,
                           details_columns=self._details_columns,
                           get_value=self.get_list_value,
                           return_url=return_url)

    @expose('/delete/', methods=('POST',))
    def delete_view(self):
        """
            Delete model view. Only POST method is allowed.
        """
        return_url = get_redirect_target() or self.get_url('.index_view')

        if not self.can_delete:
            return redirect(return_url)

        form = self.delete_form()

        if self.validate_form(form):
             # id is InputRequired()
            id = form.id.data

            model = self.get_one(id)

            if model is None:
                flash(gettext('Record does not exist.'))
                return redirect(return_url)

            # message is flashed from within delete_model if it fails
            if self.delete_model(model):
                flash(gettext('Record was successfully deleted.'))
                return redirect(return_url)
        else:
            flash_errors(form, message='Failed to delete record. %(error)s')

        return redirect(return_url)

    @expose('/action/', methods=('POST',))
    def action_view(self):
        """
            Mass-model action view.
        """
        return self.handle_action()

    @expose('/export/csv/')
    def export_csv(self):
        """
            Export a CSV of records.
        """
        return_url = get_redirect_target() or self.get_url('.index_view')

        if not self.can_export:
            flash(gettext('Permission denied.'))
            return redirect(return_url)

        # Macros in column_formatters are not supported.
        # Macros will have a function name 'inner'
        # This causes non-macro functions named 'inner' not work.
        for col, func in iteritems(self.column_formatters):
            if func.__name__ == 'inner':
                raise NotImplementedError(
                    'Macros not implemented. Override with '
                    'column_formatters_export. Column: %s' % (col,)
                )

        # Grab parameters from URL
        view_args = self._get_list_extra_args()

        # Map column index to column name
        sort_column = self._get_column_by_idx(view_args.sort)
        if sort_column is not None:
            sort_column = sort_column[0]

        # Get count and data
        count, data = self.get_list(0, sort_column, view_args.sort_desc,
                                    view_args.search, view_args.filters,
                                    page_size=self.export_max_rows)

        # https://docs.djangoproject.com/en/1.8/howto/outputting-csv/
        class Echo(object):
            """
            An object that implements just the write method of the file-like
            interface.
            """
            def write(self, value):
                """
                Write the value by returning it, instead of storing
                in a buffer.
                """
                return value

        writer = csv.writer(Echo())

        def generate():
            # Append the column titles at the beginning
            titles = [csv_encode(c[1]) for c in self._export_columns]
            yield writer.writerow(titles)

            for row in data:
                vals = [csv_encode(self.get_export_value(row, c[0]))
                        for c in self._export_columns]
                yield writer.writerow(vals)

        filename = '%s_%s.csv' % (self.name,
                                  time.strftime("%Y-%m-%d_%H-%M-%S"))

        disposition = 'attachment;filename=%s' % (secure_filename(filename),)

        return Response(
            stream_with_context(generate()),
            headers={'Content-Disposition': disposition},
            mimetype='text/csv'
        )

    @expose('/ajax/lookup/')
    def ajax_lookup(self):
        name = request.args.get('name')
        query = request.args.get('query')
        offset = request.args.get('offset', type=int)
        limit = request.args.get('limit', 10, type=int)

        loader = self._form_ajax_refs.get(name)

        if not loader:
            abort(404)

        data = [loader.format(m) for m in loader.get_list(query, offset, limit)]
        return Response(json.dumps(data), mimetype='application/json')

    @expose('/ajax/update/', methods=('POST',))
    def ajax_update(self):
        """
            Edits a single column of a record in list view.
        """
        if not self.column_editable_list:
            abort(404)

        record = None
        form = self.list_form()

        # prevent validation issues due to submitting a single field
        # delete all fields except the field being submitted
        for field in form:
            # only the submitted field has a positive last_index
            if getattr(field, 'last_index', 0):
                record = self.get_one(str(field.last_index))
            elif field.name == 'csrf_token':
                pass
            else:
                form.__delitem__(field.name)

        if record is None:
            return gettext('Failed to update record. %(error)s', error=''), 500

        if self.validate_form(form):
            if self.update_model(form, record):
                # Success
                return gettext('Record was successfully saved.')
            else:
                # Error: No records changed, or problem saving to database.
                msgs = ", ".join([msg for msg in get_flashed_messages()])
                return gettext('Failed to update record. %(error)s',
                               error=msgs), 500
        else:
            for field in form:
                for error in field.errors:
                    # return validation error to x-editable
                    if isinstance(error, list):
                        return ", ".join(error), 500
                    else:
                        return error, 500
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