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Flask-Store

Flask-Store is a Flask Extension designed to provide easy file upload handling
in the same vien as Django-Storages, allowing developers to user custom storage
backends or one of the provided storage backends.


Warning

This Flask Extenstion is under heavy development. It is likely API’s will
change over time but will be versioned so you can always stick to a version
that works for you.




Example Usage

from flask import Flask, request
from flask.ext.store import Store

app = Flask(__name__)
app.config['STORE_DOMAIN'] = 'http://127.0.0.1:5000'
app.config['STORE_PATH'] = '/some/path/to/somewhere'
store = Store(app)

@app.route('/upload', methods=['POST', ])
def upload():
    provider = store.Provider(request.files.get('afile'))
    provider.save()

    return provider.absolute_url

if __name__ == "__main__":
    app.run()
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Installation

Simply grab it from PyPI:

pip install Flask-Store
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Quick Start

Getting up and running with Flask-Store is pretty easy. By default Flask-Store
will use local file system storage to store your files. All you need to do is
to tell it where you want your uploaded files to live.


Step 1: Integration

First lets initialise the Flask-Store extension with our Flask application
object.

from flask import Flask
from flask.ext.store import Store

app = Flask(__name__)
store = Store(app)

if __name__ == "__main__":
    app.run()





That is all there is to it. If you use an application factory then you can use
flask_store.Store.init_app() method instead:

from flask import Flask
from flask.ext.store import Store

store = Store()

def create_app():
    app = Flask(__name__)
    store.init_app(app)

if __name__ == "__main__":
    app.run()








Step 2: Configuration

So all we need to do now is tell Flask-Store where to save files once they have
been uploaded. For asolute url generation we also need to tell Flask-Store about
the domain where the files can accessed.

To do this we just need to set a configuration variable called STORE_PATH
and STORE_DOMAIN.

For brevity we will not show the application factory way because its pretty much
identical.

from flask import Flask
from flask.ext.store import Store

app = Flask(__name__)
app.config['STORE_DOMAIN'] = 'http://127.0.0.1:5000'
app.config['STORE_PATH'] = '/some/path/to/somewhere'
store = Store(app)

if __name__ == "__main__":
    app.run()





Now when Flask-Store saves a file it will be located here:
/some/path/to/somewhere.




Step 3: Add a route

Now we just need to save a file. We just need a route which gets a file from the
request object and send it to our Flask-Store Provider (by default local
Storage) to save it.


Note

It is important to note the Flask-Store makes no attempt to validate your
file size, extensions or what not, it just does one thing and that is save
files somewhere. So if you need validation you should use something like
WTForms to validate incoming data from the user.



from flask import Flask, request
from flask.ext.store import Store

app = Flask(__name__)
app.config['STORE_DOMAIN'] = 'http://127.0.0.1:5000'
app.config['STORE_PATH'] = '/some/path/to/somewhere'
store = Store(app)

@app.route('/upload', methods=['POST', ])
def upload():
    provider = store.Provider(request.files.get('afile'))
    provider.save()

    return provider.absolute_url

if __name__ == "__main__":
    app.run()





Now if we were to curl a file to our upload route we should get a url
back which tells how we can access it.

curl -i -F afile=@localfile.jpg http://127.0.0.1:5000/upload





We should get back something like:

HTTP/1.0 200 OK
Content-Type: text/html; charset=utf-8
Content-Length: 44
Server: Werkzeug/0.9.6 Python/2.7.5
Date: Thu, 17 Jul 2014 11:32:02 GMT

http://127.0.0.1:5000/uploads/localfile.jpg%





Now if you went to http://127.0.0.1:5000/uploads/localfile.jpg in
your browser you should see the image you uploaded. That is because
Flask-Store automatically registers a route for serving files.


Note

By the way, if you don’t like the url you can change it by setting
STORE_URL_PREFIX in your application configuration.






Step 4: There is no Step 4

Have a beer (or alcoholic beverage (or not) of your choice), that was
exhausting.
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SQLAlchemy

If you use SQLAlchemy to store data in a database you can take advantage of the
bundled flask_store.sqla.FlaskStoreType which will take a lot of the
cruft away for you.


Note

In the following examples we are assuming you have your application
setup using the application factory pattern. We will also not
show the application factory method.




Model

As normal you would use Flask-SQLAlchemy to define your model but you would use
the flask_store.sqla.FlaskStoreType type when defining the field type
for the field you want to store the file path too.

from flask_store.sqla import FlaskStoreType
from yourapp.ext import db

class MyModel(db.Model):
    field = db.Column(FlaskStoreType(128, location='/some/where'))





This will act as a standard unicode string field. You do not need to pass a
max_length integer as we have here as this will default to 256.

The location keyword argument we have passed as an optional relative
path to where your file should be saved too from the STORE_PATH defined
in your Flask Application Configuration as described in the Quick Start
guide.




Saving

When wanting to save the file you just need to set the attribute to be the
instance of the request file uploaded, this will save the file to the location.

from yourapp import create_app
from yourapp.ext import db
from yourapp.models import MyModel

app = create_app()

@route('/foo')
def foo():
    foo = MyModel()
    foo.field = request.files.get('foo')

    db.session.add(foo)
    db.session.commit()

    return foo.absolute_url








Accessing

When accessing an object the relative path stored in the database will be
automatically converted to a store provider instance. This will give you access
to the object:

from yourapp import create_app
from yourapp.ext import db
from yourapp.models import MyModel

app = create_app()

@route('/bar')
def foo():
    foo = MyModel.query.get(1)

    return foo.absolute_url
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Local Store


Note

This document assumes you have already read the
Quick Start guide.



As we discussed in the Quick Start guide Flask-Store uses the
flask_store.providers.local.LocalProvidder class as the default
provider and here we will discuss some of the more advanced concepts of this
store provider.


Enable

This is the default provider but if you wish to be explicit (+1) then
simply set the following in your application configuration:

STORE_PROVIDER='flask_store.providers.local.LocalProvider'








Configuration

The following configuration variables are available for you to customise.







	Name
	Example Value




	STORE_PATH
	/somewhere/on/disk


	This tells Flask-Store where to save uploaded files too. For this
provider it must be an absolute path to a location on disk you
have permission to write too. If the directory does not exist the
provider will attempt to create the directory


	STORE_URL_PREFIX
	/uploads


	Used to generate the URL for the uploaded file. The LocalStore
will automatically register a route with your Flask application
so the file can be accessed. Do not place domains in the path
prefix.
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S3 Store


Note

This document assumes you have already read the
Quick Start guide.



The S3 Store allows you to forward your uploaded files up to an AWS
Simple Storage Service (S3) bucket. This takes the problem of storing large
numbers of files away from you onto Amazon.


Note

Amazon’s boto is required. Boto is not included as a install
requirement for Flask-Store as not  everyone will want to use the S3
provider. To install just run:

pip install boto








Enable

To use this provider simply set the following in your application
configuration:

STORE_PROVIDER='flask_store.providers.s3.S3Provider'








Configuration

The following configuration variables are availible to you.







	Name
	Example Value




	STORE_PATH
	/some/place/in/bucket


	For the S3Provider is basically your key name prefix rather
than an actual location. So for the example value above the key
for a file might be: /some/place/in/bucket/foo.jpg


	STORE_DOMAIN
	https://bucket.s3.amazonaws.com


	Your S3 bucket domain, this is used to generate an absolute url.


	STORE_S3_REGION
	us-east-1


	The region in which your bucket lives


	STORE_S3_BUCKET
	your.bucket.name


	The name of the S3 bucket to upload files too


	STORE_S3_ACCESS_KEY
	ABCDEFG12345


	Your AWS access key which has permission to upload files to the
STORE_S3_BUCKET.


	STORE_S3_SECRET_KEY
	ABCDEFG12345


	Your AWS access secret key


	STORE_S3_ACL           | public-read


	ACL to set uploaded files, defaults to private, see S3_ACL [http://docs.aws.amazon.com/AmazonS3/latest/dev/acl-overview.html#canned-acl]










S3 Gevent Store


Note

This document assumes you have already read the
Quick Start guide.



The flask_store.providers.s3.S3GeventProvider allows you to run the
upload to S3 process in a Gevent Greenlet process. This allows your webserver
to send a response back to the client whilst the upload to S3 happends in
the background.

Obviously this means that when the request has finished the upload may not have
finished and the key not exist in the bucket. You will need to build your
application around this.


Note

The gevent package is required. Gevent is not included as a install
requirement for Flask-Store as not everyone will want to use the S3 Gevent
provider. To install just run:

pip install gevent








Enable

To use this provider simply set the following in your application
configuration:

STORE_PROVIDER='flask_store.providers.s3.S3GeventProvider'








Configuration


Note

This is a sub class of flask_store.providers.s3.S3Provider and
therefore all the same confiuration options apply.
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API Reference


flask_store

Adds simple file handling for different providers to your application. Provides
the following providers out of the box:


	Local file storeage

	Amazon Simple File Storage (requires boto to be installed)




	
class flask_store.Store(app=None)[source]

	Flask-Store integration into Flask applications. Flask-Store can
be integrated in two different ways depending on how you have setup your
Flask application.

You can bind to a specific flask application:

app = Flask(__name__)
store = Store(app)





Or if you use an application factory you can use
flask_store.Store.init_app():

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






	
check_config(app)[source]

	Checks the required application configuration variables are set
in the flask application.





	Parameters:	app (flask.app.Flask) – Flask application instance


	Raises:	NotConfiguredError – In the event a required config parameter is required by the
Store.










	
init_app(app)[source]

	Sets up application default confugration options and sets a
Provider property which can be used to access the default
provider class which handles the saving of files.





	Parameters:	app (flask.app.Flask) – Flask application instance










	
provider(app)[source]

	Fetches the provider class as defined by the application
configuration.





	Parameters:	app (flask.app.Flask) – Flask application instance


	Raises:	ImportError – If the class or module cannot be imported


	Returns:	The provider class


	Return type:	class










	
register_route(app)[source]

	Registers a default route for serving uploaded assets via
Flask-Store, this is based on the absolute and relative paths
defined in the app configuration.





	Parameters:	app (flask.app.Flask) – Flask application instance










	
set_provider_defaults(app)[source]

	If the provider has a app_defaults static method then this
simply calls that method. This will set sensible application
configuration options for the provider.





	Parameters:	app (flask.app.Flask) – Flask application instance














	
class flask_store.StoreState(store, app)[source]

	Stores the state of Flask-Store from application init.






	
flask_store.store_provider()[source]

	Returns the default provider class as defined in the application
configuration.





	Returns:	The provider class


	Return type:	class












flask_store.exceptions

Custom Flask-Store exception classes.


	
exception flask_store.exceptions.NotConfiguredError[source]

	Raise this exception in the event the flask application has not been
configured properly.








flask_store.sqlalchemy

Custom SQLAlchemy types for handling Flask-Store instances in SQLAlchemy.


	
class flask_store.sqla.FlaskStoreType(max_length=256, location=None, *args, **kwargs)[source]

	A SQL Alchemy custom type which will save a file using the Flask
Application Configured Store Provider and saves the relative path the the
database.

Also creates a fresh provider instance when accessing the data attribute
from an instance.

Example

from flask import Flask
from flask_sqlalchemy import SQLAlchemy
from flask_store import Store
from flask_store.sqla import FlaskStoreType

app = Flask(__name__)

db = SQLAlchemy(app)
store = Store(app)

class MyModel(db.Model):
    field = db.Column(FlaskStoreType(location='/some/place'))






	
impl = Unicode(length=256)

	Implements a standard unicode type






	
process_bind_param(value, dialect)[source]

	Called when setting the value be stored in the database field, this
will be the files relative file path.





	Parameters:	
	value (werkzeug.datastructures.FileStorage) – The uploaded file to save

	dialect (sqlalchemy.engine.interfaces.Dialect) – The dialect






	Returns:	The files realtive path on what ever storage backend defined in the
Flask Application configuration




	Return type:	str












	
process_result_value(value, dialect)[source]

	Called when accessing the value from the database and returning the
appropriate provider file wrapper.





	Parameters:	
	value (str) – The stored relative path in the database

	dialect (sqlalchemy.engine.interfaces.Dialect) – The dialect






	Returns:	An instance of the Store Provider class




	Return type:	obj


















flask_store.utils


	
flask_store.utils.is_directory(f)[source]

	Checks if an object is a string, and that it points to a directory.
Taken from Pillow, all credit goes to the Pillow / PIL team.





	Parameters:	f – Could be anything


	Returns:	Is a path to a directory or not


	Return type:	bool










	
flask_store.utils.is_path(f)[source]

	Determines if the passed argument is a string or not, if is a string
it is assumed to be a path. Taken from Pillow, all credit goes to the Pillow
/ PIL team.





	Parameters:	f – Could be anything


	Returns:	Is a string or not


	Return type:	bool










	
flask_store.utils.path_to_uri(path)[source]

	Swaps for / Other stuff will happen here in the future.








flask_store.providers

Base store functionality and classes.


	
class flask_store.providers.Provider(fp, location=None)[source]

	Base provider class all storage providers should inherit from. This
class provides some of the base functionality for all providers. Override
as required.


	
absolute_path

	Returns the absollute file path to the file.





	Returns:	Absolute file path


	Return type:	str










	
absolute_url

	Absolute url contains a domain if it is set in the configuration,
the url predix, location and the actual file name.





	Returns:	Full absolute URL to file


	Return type:	str










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

	Placeholder “exists” method. This should be overridden by custom
providers and return a boolean depending on if the file exists
of not for the provider.





	Raises:	NotImplementedError – If the “exists” method has not been implemented










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

	Each provider needs to implement how to safely join parts of a
path together to result in a path which can be used for the provider.





	Raises:	NotImplementedError – If the “join” method has not been implemented










	
register_route = False

	By default Providers do not require a route to be registered






	
relative_path

	Returns the relative path to the file, so minus the base
path but still includes the location if it is set.





	Returns:	Relative path to file


	Return type:	str










	
relative_url

	Returns the relative URL, basically minus the domain.





	Returns:	Realtive URL to file


	Return type:	str










	
safe_filename(filename)[source]

	If the file already exists the file will be renamed to contain a
short url safe UUID. This will avoid overwtites.





	Parameters:	filename (str) – A filename to check if it exists


	Returns:	A safe filenaem to use when writting the file


	Return type:	str










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

	Placeholder “sabe” method. This should be overridden by custom
providers and save the file object to the provider.





	Raises:	NotImplementedError – If the “save” method has not been implemented










	
url_join(*parts)[source]

	Safe url part joining.





	Parameters:	*parts (list) – List of parts to join together


	Returns:	Joined url parts


	Return type:	str
















flask_store.providers.local

Local file storage for your Flask application.

Example

from flask import Flask, request
from flask.ext.store import Provider, Store
from wtforms import Form
from wtforms.fields import FileField

class FooForm(Form):
    foo = FileField('foo')

app = Flask(__app__)
app.config['STORE_PATH'] = '/some/file/path'

store = Store(app)

@app,route('/upload')
def upload():
    form = FooForm()
    form.validate_on_submit()

    if not form.errors:
        provider = store.Provider(request.files.get('foo'))
        provider.save()






	
class flask_store.providers.local.LocalProvider(fp, location=None)[source]

	The default provider for Flask-Store. Handles saving files onto the
local file system.


	
static app_defaults(app)[source]

	Sets sensible application configuration settings for this
provider.





	Parameters:	app (flask.app.Flask) – Flask application at init










	
exists(filename)[source]

	Returns boolean of the provided filename exists at the compiled
absolute path.





	Parameters:	name (str) – Filename to check its existence


	Returns:	Whether the file exists on the file system


	Return type:	bool










	
join(*parts)[source]

	Joins paths together in a safe manor.





	Parameters:	*parts (list) – List of arbitrary paths to join together


	Returns:	Joined paths


	Return type:	str










	
open()[source]

	Opens the file and returns the file handler.





	Returns:	Open file handler


	Return type:	file










	
register_route = True

	Ensure a route is registered for serving files






	
save()[source]

	Save the file on the local file system. Simply builds the paths
and calls werkzeug.datastructures.FileStorage.save() on the
file object.












flask_store.providers.s3

AWS Simple Storage Service file Store.

Example

from flask import Flask, request
from flask.ext.Store import Provider, Store
from wtforms import Form
from wtforms.fields import FileField

class FooForm(Form):
    foo = FileField('foo')

app = Flask(__app__)
app.config['STORE_PROVIDER'] = 'flask_store.providers.s3.S3Provider'
app.config['STORE_S3_ACCESS_KEY'] = 'foo'
app.confog['STORE_S3_SECRET_KEY'] = 'bar'

store = Store(app)

@app,route('/upload')
def upload():
    form = FooForm()
    form.validate_on_submit()

    provider = Provider(form.files.get('foo'))
    provider.save()






	
class flask_store.providers.s3.S3GeventProvider(*args, **kwargs)[source]

	A Gevent Support for S3Provider. Calling save()
here will spawn a greenlet which will handle the actual upload process.


	
save()[source]

	Acts as a proxy to the actual save method in the parent class. The
save method will be called in a greenlet so gevent must be
installed.

Since the origional request will close the file object we write the
file to a temporary location on disk and create a new
werkzeug.datastructures.FileStorage instance with the stram
being the temporary file.










	
class flask_store.providers.s3.S3Provider(fp, location=None)[source]

	Amazon Simple Storage Service Store (S3). Allows files to be stored in
an AWS S3 bucket.


	
REQUIRED_CONFIGURATION = ['STORE_S3_ACCESS_KEY', 'STORE_S3_SECRET_KEY', 'STORE_S3_BUCKET', 'STORE_S3_REGION']

	Required application configuration variables






	
static app_defaults(app)[source]

	Sets sensible application configuration settings for this
provider.





	Parameters:	app (flask.app.Flask) – Flask application at init










	
bucket(s3connection)[source]

	Returns an S3 bucket instance






	
connect()[source]

	Returns an S3 connection instance.






	
exists(filename)[source]

	Checks if the file already exists in the bucket using Boto.





	Parameters:	name (str) – Filename to check its existence


	Returns:	Whether the file exists on the file system


	Return type:	bool










	
join(*parts)[source]

	Joins paths into a url.





	Parameters:	*parts (list) – List of arbitrary paths to join together


	Returns:	S3 save joined paths


	Return type:	str










	
open()[source]

	Opens an S3 key and returns an oepn File Like object pointer.





	Returns:	In memory file data


	Return type:	_io.BytesIO










	
save()[source]

	Takes the uploaded file and uploads it to S3.


Note

This is a blocking call and therefore will increase the time for your
application to respond to the client and may cause request timeouts.
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Change Log


0.0.4.3 - Alpha


	Bugfix: Python3 str error in setup






0.0.4.2 - Alpha


	Minor Feature: New STORE_S3_ACL optional setting. S3 Uploads will auto be set to private
unless STORE_S3_ACL specifies a different ACL.






0.0.4.1 - Alpha


	Hotfix: Filename changed when saved is set on the provider instance






0.0.4 - Alpha


	Changed: Minor change to API, Provider now requires file instance or path






0.0.3.1 - Alpha


	Hotfix: Bug in FlaskStoreType where settings a None value would break the
Provider, now checks the value is the expected instance type






0.0.3 - Alpha


	Feature: SQLAlchemy Store Type

	Changed: Renamed stores to providers

	Removed: Removed FileStore wrapper class - it was a bad idea.






0.0.2 - Alpha


	Feature: FileStore wrapper around provider files

	Bugfix: S3 url generation






0.0.1 - Alpha


	Feature: Local File Storage

	Feature: S3 File Storage

	Feature: S3 Gevented File Storage
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	Greg Reed: @peeklondon

	Radek Los: @radeklos
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  Source code for flask_store

# -*- coding: utf-8 -*-

"""
flask_store
===========

Adds simple file handling for different providers to your application. Provides
the following providers out of the box:

* Local file storeage
* Amazon Simple File Storage (requires ``boto`` to be installed)
"""

import urlparse

from flask import current_app, send_from_directory
from flask_store.exceptions import NotConfiguredError
from importlib import import_module
from werkzeug import LocalProxy


DEFAULT_PROVIDER = 'flask_store.providers.local.LocalProvider'
Provider = LocalProxy(lambda: store_provider())


[docs]def store_provider():
    """ Returns the default provider class as defined in the application
    configuration.

    Returns
    -------
    class
        The provider class
    """

    store = current_app.extensions['store']
    return store.store.Provider



[docs]class StoreState(object):
    """ Stores the state of Flask-Store from application init.
    """

    def __init__(self, store, app):
        self.store = store
        self.app = app



[docs]class Store(object):
    """ Flask-Store integration into Flask applications. Flask-Store can
    be integrated in two different ways depending on how you have setup your
    Flask application.

    You can bind to a specific flask application::

        app = Flask(__name__)
        store = Store(app)

    Or if you use an application factory you can use
    :meth:`flask_store.Store.init_app`::

        store = Store()
        def create_app():
            app = Flask(__name__)
            store.init_app(app)
            return app
    """

    def __init__(self, app=None):
        """ Constructor. Basically acts as a proxy to
        :meth:`flask_store.Store.init_app`.

        Key Arguments
        -------------
        app : flask.app.Flask, optional
            Optional Flask application instance, default None
        """

        if app:
            self.init_app(app)

[docs]    def init_app(self, app):
        """ Sets up application default confugration options and sets a
        ``Provider`` property which can be used to access the default
        provider class which handles the saving of files.

        Arguments
        ---------
        app : flask.app.Flask
            Flask application instance
        """

        app.config.setdefault('STORE_DOMAIN', None)
        app.config.setdefault('STORE_PROVIDER', DEFAULT_PROVIDER)

        if not hasattr(app, 'extensions'):
            app.extensions = {}
        app.extensions['store'] = StoreState(self, app)

        # Set the provider class
        self.Provider = self.provider(app)

        # Set configuration defaults based on provider
        self.set_provider_defaults(app)

        # Ensure that any required configuration vars exist
        self.check_config(app)

        # Register a flask route - the provider must have register_route = True
        self.register_route(app)


[docs]    def check_config(self, app):
        """ Checks the required application configuration variables are set
        in the flask application.

        Arguments
        ---------
        app : flask.app.Flask
            Flask application instance

        Raises
        ------
        NotConfiguredError
            In the event a required config parameter is required by the
            Store.
        """

        if hasattr(self.Provider, 'REQUIRED_CONFIGURATION'):
            for name in self.Provider.REQUIRED_CONFIGURATION:
                if not app.config.get(name):
                    raise NotConfiguredError(
                        '{0} must be configured in your flask application '
                        'configuration'.format(name))


[docs]    def provider(self, app):
        """ Fetches the provider class as defined by the application
        configuration.

        Arguments
        ---------
        app : flask.app.Flask
            Flask application instance

        Raises
        ------
        ImportError
            If the class or module cannot be imported

        Returns
        -------
        class
            The provider class
        """

        if not hasattr(self, '_provider'):
            parts = app.config['STORE_PROVIDER'].split('.')
            klass = parts.pop()
            path = '.'.join(parts)

            module = import_module(path)
            if not hasattr(module, klass):
                raise ImportError('{0} provider not found at {1}'.format(
                    klass,
                    path))

            self._provider = getattr(module, klass)

        return getattr(self, '_provider')


[docs]    def set_provider_defaults(self, app):
        """ If the provider has a ``app_defaults`` static method then this
        simply calls that method. This will set sensible application
        configuration options for the provider.

        Arguments
        ---------
        app : flask.app.Flask
            Flask application instance
        """

        if hasattr(self.Provider, 'app_defaults'):
            self.Provider.app_defaults(app)


[docs]    def register_route(self, app):
        """ Registers a default route for serving uploaded assets via
        Flask-Store, this is based on the absolute and relative paths
        defined in the app configuration.

        Arguments
        ---------
        app : flask.app.Flask
            Flask application instance
        """

        def serve(filename):
            return send_from_directory(app.config['STORE_PATH'], filename)

        # Only do this if the Provider says so
        if self.Provider.register_route:
            url = urlparse.urljoin(
                app.config['STORE_URL_PREFIX'].lstrip('/') + '/',
                '<path:filename>')
            app.add_url_rule('/' + url, 'flask.store.file', serve)
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  Source code for flask_store.providers

# -*- coding: utf-8 -*-

"""
flask_store.providers
=====================

Base store functionality and classes.
"""

import os
import shortuuid
import urlparse

from flask import current_app
from flask_store.utils import is_path, path_to_uri
from werkzeug.utils import secure_filename
from werkzeug.datastructures import FileStorage


[docs]class Provider(object):
    """ Base provider class all storage providers should inherit from. This
    class provides some of the base functionality for all providers. Override
    as required.
    """

    #: By default Providers do not require a route to be registered
    register_route = False

    def __init__(self, fp, location=None):
        """ Constructor. When extending this class do not forget to call
        ``super``.

        This sets up base instance variables which can be used thoughtout the
        instance.

        Arguments
        ---------
        fp : werkzeug.datastructures.FileStorage, str
            A FileStorage instance or absolute path to a file

        Keyword Arguments
        -----------------
        location : str, optional
            Relative location directory, this is appended to the
            ``STORE_PATH``, default None
        """

        # The base store path for the provider
        self.store_path = self.join(current_app.config['STORE_PATH'])

        # Save the fp - could be a FileStorage instance or a path
        self.fp = fp

        # Get the filename
        if is_path(fp):
            self.filename = os.path.basename(fp)
        else:
            if not isinstance(fp, FileStorage):
                raise ValueError(
                    'File pointer must be an instance of a '
                    'werkzeug.datastructures.FileStorage')
            self.filename = fp.filename

        # Save location
        self.location = location

        # Appends location to the store path
        if location:
            self.store_path = self.join(self.store_path, location)

    @property
    def relative_path(self):
        """ Returns the relative path to the file, so minus the base
        path but still includes the location if it is set.

        Returns
        -------
        str
            Relative path to file
        """

        parts = []
        if self.location:
            parts.append(self.location)
        parts.append(self.filename)

        return self.join(*parts)

    @property
    def absolute_path(self):
        """ Returns the absollute file path to the file.

        Returns
        -------
        str
            Absolute file path
        """

        return self.join(self.store_path, self.filename)

    @property
    def relative_url(self):
        """ Returns the relative URL, basically minus the domain.

        Returns
        -------
        str
            Realtive URL to file
        """

        parts = [current_app.config['STORE_URL_PREFIX'], ]
        if self.location:
            parts.append(self.location)
        parts.append(self.filename)

        return path_to_uri(self.url_join(*parts))

    @property
    def absolute_url(self):
        """ Absolute url contains a domain if it is set in the configuration,
        the url predix, location and the actual file name.

        Returns
        -------
        str
            Full absolute URL to file
        """

        if not current_app.config['STORE_DOMAIN']:
            path = self.relative_url

        path = urlparse.urljoin(
            current_app.config['STORE_DOMAIN'],
            self.relative_url)

        return path_to_uri(path)

[docs]    def safe_filename(self, filename):
        """ If the file already exists the file will be renamed to contain a
        short url safe UUID. This will avoid overwtites.

        Arguments
        ---------
        filename : str
            A filename to check if it exists

        Returns
        -------
        str
            A safe filenaem to use when writting the file
        """

        while self.exists(filename):
            dir_name, file_name = os.path.split(filename)
            file_root, file_ext = os.path.splitext(file_name)
            uuid = shortuuid.uuid()
            filename = secure_filename('{0}_{1}{2}'.format(
                file_root,
                uuid,
                file_ext))

        return filename


[docs]    def url_join(self, *parts):
        """ Safe url part joining.

        Arguments
        ---------
        \*parts : list
            List of parts to join together

        Returns
        -------
        str
            Joined url parts
        """

        path = ''
        for i, part in enumerate(parts):
            if i > 0:
                part = part.lstrip('/')
            path = urlparse.urljoin(path.rstrip('/') + '/', part.rstrip('/'))

        return path.lstrip('/')


[docs]    def join(self, *args, **kwargs):
        """ Each provider needs to implement how to safely join parts of a
        path together to result in a path which can be used for the provider.

        Raises
        ------
        NotImplementedError
            If the "join" method has not been implemented
        """

        raise NotImplementedError(
            'You must define a "join" method in the {0} provider.'.format(
                self.__class__.__name__))


[docs]    def exists(self, *args, **kwargs):
        """ Placeholder "exists" method. This should be overridden by custom
        providers and return a ``boolean`` depending on if the file exists
        of not for the provider.

        Raises
        ------
        NotImplementedError
            If the "exists" method has not been implemented
        """

        raise NotImplementedError(
            'You must define a "exists" method in the {0} provider.'.format(
                self.__class__.__name__))


[docs]    def save(self, *args, **kwargs):
        """ Placeholder "sabe" method. This should be overridden by custom
        providers and save the file object to the provider.

        Raises
        ------
        NotImplementedError
            If the "save" method has not been implemented
        """

        raise NotImplementedError(
            'You must define a "save" method in the {0} provider.'.format(
                self.__class__.__name__))
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  Source code for flask_store.exceptions

# -*- coding: utf-8 -*-

"""
flask_store.exceptions
======================

Custom Flask-Store exception classes.
"""


[docs]class NotConfiguredError(Exception):
    """ Raise this exception in the event the flask application has not been
    configured properly.
    """

    pass
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# -*- coding: utf-8 -*-

"""
flask_store.sqlalchemy
======================

Custom SQLAlchemy types for handling Flask-Store instances in SQLAlchemy.
"""


try:
    import sqlalchemy
    SQLALCHEMY_INSTALLED = True
except ImportError:
    SQLALCHEMY_INSTALLED = False


from flask_store import Provider
from flask_store.exceptions import NotConfiguredError
from werkzeug.datastructures import FileStorage


[docs]class FlaskStoreType(sqlalchemy.types.TypeDecorator):
    """ A SQL Alchemy custom type which will save a file using the Flask
    Application Configured Store Provider and saves the relative path the the
    database.

    Also creates a fresh provider instance when accessing the data attribute
    from an instance.

    Example
    -------
    .. sourcecode:: python

        from flask import Flask
        from flask_sqlalchemy import SQLAlchemy
        from flask_store import Store
        from flask_store.sqla import FlaskStoreType

        app = Flask(__name__)

        db = SQLAlchemy(app)
        store = Store(app)

        class MyModel(db.Model):
            field = db.Column(FlaskStoreType(location='/some/place'))
    """

    #: Implements a standard unicode type
    impl = sqlalchemy.Unicode(256)

    def __init__(self, max_length=256, location=None, *args, **kwargs):
        """ Contructor, sets the location of the file relative from the
        base path.
        """

        if not SQLALCHEMY_INSTALLED:
            raise NotConfiguredError(
                'You need to install sqlalchemy to use the FlaskStoreType')

        self.location = location

        super(FlaskStoreType, self).__init__(*args, **kwargs)
        self.impl = sqlalchemy.types.Unicode(max_length)

[docs]    def process_bind_param(self, value, dialect):
        """ Called when setting the value be stored in the database field, this
        will be the files relative file path.

        Arguments
        ---------
        value : werkzeug.datastructures.FileStorage
            The uploaded file to save
        dialect : sqlalchemy.engine.interfaces.Dialect
            The dialect

        Returns
        -------
        str
            The files realtive path on what ever storage backend defined in the
            Flask Application configuration
        """

        if not isinstance(value, FileStorage):
            return None

        provider = Provider(value, location=self.location)
        provider.save()

        return provider.relative_path


[docs]    def process_result_value(self, value, dialect):
        """ Called when accessing the value from the database and returning the
        appropriate provider file wrapper.

        Arguments
        ---------
        value : str
            The stored relative path in the database
        dialect : sqlalchemy.engine.interfaces.Dialect
            The dialect

        Returns
        -------
        obj
            An instance of the Store Provider class
        """

        provider = Provider(value, location=self.location)
        return provider
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# -*- coding: utf-8 -*-

"""
flask_store.utils
=================
"""

import os


[docs]def path_to_uri(path):
    """ Swaps \\ for / Other stuff will happen here in the future.
    """

    return path.replace('\\', '/')



[docs]def is_path(f):
    """ Determines if the passed argument is a string or not, if is a string
    it is assumed to be a path. Taken from Pillow, all credit goes to the Pillow
    / PIL team.

    Arguments
    ---------
    f
        Could be anything

    Returns
    -------
    bool
        Is a string or not
    """

    if bytes is str:
        return isinstance(f, basestring)
    else:
        return isinstance(f, (bytes, str))



[docs]def is_directory(f):
    """ Checks if an object is a string, and that it points to a directory.
    Taken from Pillow, all credit goes to the Pillow / PIL team.

    Arguments
    ---------
    f
        Could be anything

    Returns
    -------
    bool
        Is a path to a directory or not
    """

    return is_path(f) and os.path.isdir(f)
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# -*- coding: utf-8 -*-

"""
flask_store.providers.s3
========================

AWS Simple Storage Service file Store.

Example
-------
.. sourcecode:: python

    from flask import Flask, request
    from flask.ext.Store import Provider, Store
    from wtforms import Form
    from wtforms.fields import FileField

    class FooForm(Form):
        foo = FileField('foo')

    app = Flask(__app__)
    app.config['STORE_PROVIDER'] = 'flask_store.providers.s3.S3Provider'
    app.config['STORE_S3_ACCESS_KEY'] = 'foo'
    app.confog['STORE_S3_SECRET_KEY'] = 'bar'

    store = Store(app)

    @app,route('/upload')
    def upload():
        form = FooForm()
        form.validate_on_submit()

        provider = Provider(form.files.get('foo'))
        provider.save()
"""

try:
    import boto
    BOTO_INSTALLED = True
except ImportError:
    BOTO_INSTALLED = False

try:
    import gevent.monkey
    gevent.monkey.patch_all()
    GEVENT_INSTALLED = True
except ImportError:
    GEVENT_INSTALLED = False

# Standard Libs
import io
import mimetypes
import os

# Third Party Libs
from flask import copy_current_request_context, current_app
from flask_store.exceptions import NotConfiguredError
from flask_store.providers import Provider
from flask_store.providers.temp import TemporaryStore
from werkzeug.datastructures import FileStorage


[docs]class S3Provider(Provider):
    """ Amazon Simple Storage Service Store (S3). Allows files to be stored in
    an AWS S3 bucket.
    """

    #: Required application configuration variables
    REQUIRED_CONFIGURATION = [
        'STORE_S3_ACCESS_KEY',
        'STORE_S3_SECRET_KEY',
        'STORE_S3_BUCKET',
        'STORE_S3_REGION']

    @staticmethod
[docs]    def app_defaults(app):
        """ Sets sensible application configuration settings for this
        provider.

        Arguments
        ---------
        app : flask.app.Flask
            Flask application at init
        """

        # For S3 by default the STORE_PATH is the root of the bucket
        app.config.setdefault('STORE_PATH', '/')

        # For S3 the STORE_PATH makes up part of the key and therefore
        # doubles up as the STORE_URL_PREFIX
        app.config.setdefault('STORE_URL_PREFIX', app.config['STORE_PATH'])

        # Default ACL
        # http://docs.aws.amazon.com/AmazonS3/latest/dev/acl-overview.html#canned-acl
        app.config.setdefault('STORE_S3_ACL', 'private')

        if not BOTO_INSTALLED:
            raise ImportError(
                'boto must be installed to use the S3Provider or the '
                'S3GeventProvider')


[docs]    def connect(self):
        """ Returns an S3 connection instance.
        """

        if not hasattr(self, '_s3connection'):
            s3connection = boto.s3.connect_to_region(
                current_app.config['STORE_S3_REGION'],
                aws_access_key_id=current_app.config['STORE_S3_ACCESS_KEY'],
                aws_secret_access_key=current_app.config['STORE_S3_SECRET_KEY'])
            setattr(self, '_s3connection', s3connection)
        return getattr(self, '_s3connection')


[docs]    def bucket(self, s3connection):
        """ Returns an S3 bucket instance
        """

        return s3connection.get_bucket(
            current_app.config.get('STORE_S3_BUCKET'))


[docs]    def join(self, *parts):
        """ Joins paths into a url.

        Arguments
        ---------
        \*parts : list
            List of arbitrary paths to join together

        Returns
        -------
        str
            S3 save joined paths
        """

        return self.url_join(*parts)


[docs]    def exists(self, filename):
        """ Checks if the file already exists in the bucket using Boto.

        Arguments
        ---------
        name : str
            Filename to check its existence

        Returns
        -------
        bool
            Whether the file exists on the file system
        """

        s3connection = self.connect()
        bucket = self.bucket(s3connection)
        path = self.join(self.store_path, filename)

        key = boto.s3.key.Key(name=path, bucket=bucket)

        return key.exists()


[docs]    def save(self):
        """ Takes the uploaded file and uploads it to S3.

        Note
        ----
        This is a blocking call and therefore will increase the time for your
        application to respond to the client and may cause request timeouts.
        """

        fp = self.fp
        s3connection = self.connect()
        bucket = self.bucket(s3connection)
        filename = self.safe_filename(self.filename)
        path = self.join(self.store_path, filename)
        mimetype, encoding = mimetypes.guess_type(filename)

        fp.seek(0)

        key = bucket.new_key(path)
        key.set_metadata('Content-Type', mimetype)
        key.set_contents_from_file(fp)
        key.set_acl(current_app.config.get('STORE_S3_ACL'))

        # Update the filename - it may have changes
        self.filename = filename


[docs]    def open(self):
        """ Opens an S3 key and returns an oepn File Like object pointer.

        Returns
        -------
        _io.BytesIO
            In memory file data
        """

        s3connection = self.connect()
        bucket = self.bucket(s3connection)
        key = bucket.get_key(self.relative_path)

        if not key:
            raise IOError('File does not exist: {0}'.format(self.relative_path))

        return io.BytesIO(key.read())  # In memory




[docs]class S3GeventProvider(S3Provider):
    """ A Gevent Support for :class:`.S3Provider`. Calling :meth:`.save`
    here will spawn a greenlet which will handle the actual upload process.
    """

    def __init__(self, *args, **kwargs):
        """
        """

        if not GEVENT_INSTALLED:
            raise NotConfiguredError(
                'You must have gevent installed to use the S3GeventProvider')

        super(S3GeventProvider, self).__init__(*args, **kwargs)

[docs]    def save(self):
        """ Acts as a proxy to the actual save method in the parent class. The
        save method will be called in a ``greenlet`` so ``gevent`` must be
        installed.

        Since the origional request will close the file object we write the
        file to a temporary location on disk and create a new
        :class:`werkzeug.datastructures.FileStorage` instance with the stram
        being the temporary file.
        """

        fp = self.fp
        temp = TemporaryStore(fp)
        path = temp.save()
        filename = self.safe_filename(fp.filename)

        @copy_current_request_context
        def _save():
            self.fp = FileStorage(
                stream=open(path, 'rb'),
                filename=filename,
                name=fp.name,
                content_type=fp.content_type,
                content_length=fp.content_length,
                headers=fp.headers)

            super(S3GeventProvider, self).save()

            # Cleanup - Delete the temp file
            os.unlink(path)

        gevent.spawn(_save)

        self.filename = filename
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  Source code for flask_store.providers.local

# -*- coding: utf-8 -*-

"""
flask_store.providers.local
===========================

Local file storage for your Flask application.

Example
-------

.. sourcecode:: python

    from flask import Flask, request
    from flask.ext.store import Provider, Store
    from wtforms import Form
    from wtforms.fields import FileField

    class FooForm(Form):
        foo = FileField('foo')

    app = Flask(__app__)
    app.config['STORE_PATH'] = '/some/file/path'

    store = Store(app)

    @app,route('/upload')
    def upload():
        form = FooForm()
        form.validate_on_submit()

        if not form.errors:
            provider = store.Provider(request.files.get('foo'))
            provider.save()

"""

import errno
import os

from flask_store.providers import Provider


[docs]class LocalProvider(Provider):
    """ The default provider for Flask-Store. Handles saving files onto the
    local file system.
    """

    #: Ensure a route is registered for serving files
    register_route = True

    @staticmethod
[docs]    def app_defaults(app):
        """ Sets sensible application configuration settings for this
        provider.

        Arguments
        ---------
        app : flask.app.Flask
            Flask application at init
        """

        # For Local file storage the default store path is the current
        # working directory
        app.config.setdefault('STORE_PATH', os.getcwdu())

        # Default URL Prefix
        app.config.setdefault('STORE_URL_PREFIX', '/uploads')


[docs]    def join(self, *parts):
        """ Joins paths together in a safe manor.

        Arguments
        ---------
        \*parts : list
            List of arbitrary paths to join together

        Returns
        -------
        str
            Joined paths
        """

        path = ''
        for i, part in enumerate(parts):
            if i > 0:
                part = part.lstrip(os.path.sep)
            path = os.path.join(path, part)

        return path.rstrip(os.path.sep)


[docs]    def exists(self, filename):
        """ Returns boolean of the provided filename exists at the compiled
        absolute path.

        Arguments
        ---------
        name : str
            Filename to check its existence

        Returns
        -------
        bool
            Whether the file exists on the file system
        """

        path = self.join(self.store_path, filename)
        return os.path.exists(path)


[docs]    def save(self):
        """ Save the file on the local file system. Simply builds the paths
        and calls :meth:`werkzeug.datastructures.FileStorage.save` on the
        file object.
        """

        fp = self.fp
        filename = self.safe_filename(self.filename)
        path = self.join(self.store_path, filename)
        directory = os.path.dirname(path)

        if not os.path.exists(directory):
            # Taken from Django - Race condition between os.path.exists and
            # os.mkdirs
            try:
                os.makedirs(directory)
            except OSError as e:
                if e.errno != errno.EEXIST:
                    raise

        if not os.path.isdir(directory):
            raise IOError('{0} is not a directory'.format(directory))

        # Save the file
        fp.save(path)
        fp.close()

        # Update the filename - it may have changes
        self.filename = filename


[docs]    def open(self):
        """ Opens the file and returns the file handler.

        Returns
        -------
        file
            Open file handler
        """

        path = self.join(self.store_path, self.filename)
        try:
            fp = open(path, 'rb')
        except IOError:
            raise IOError('File does not exist: {0}'.format(self.absolute_path))

        return fp
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  Source code for sqlalchemy.sql.sqltypes

# sql/sqltypes.py
# Copyright (C) 2005-2016 the SQLAlchemy authors and contributors
# <see AUTHORS file>
#
# This module is part of SQLAlchemy and is released under
# the MIT License: http://www.opensource.org/licenses/mit-license.php

"""SQL specific types.

"""

import datetime as dt
import codecs

from .type_api import TypeEngine, TypeDecorator, to_instance
from .elements import quoted_name, type_coerce, _defer_name
from .. import exc, util, processors
from .base import _bind_or_error, SchemaEventTarget
from . import operators
from .. import event
from ..util import pickle
import decimal

if util.jython:
    import array


class _DateAffinity(object):

    """Mixin date/time specific expression adaptations.

    Rules are implemented within Date,Time,Interval,DateTime, Numeric,
    Integer. Based on http://www.postgresql.org/docs/current/static
    /functions-datetime.html.

    """

    @property
    def _expression_adaptations(self):
        raise NotImplementedError()

    class Comparator(TypeEngine.Comparator):
        _blank_dict = util.immutabledict()

        def _adapt_expression(self, op, other_comparator):
            othertype = other_comparator.type._type_affinity
            return (
                op, to_instance(
                    self.type._expression_adaptations.
                    get(op, self._blank_dict).
                    get(othertype, NULLTYPE))
            )
    comparator_factory = Comparator


class Concatenable(object):

    """A mixin that marks a type as supporting 'concatenation',
    typically strings."""

    class Comparator(TypeEngine.Comparator):

        def _adapt_expression(self, op, other_comparator):
            if (op is operators.add and
                    isinstance(
                        other_comparator,
                        (Concatenable.Comparator, NullType.Comparator)
                    )):
                return operators.concat_op, self.expr.type
            else:
                return op, self.expr.type

    comparator_factory = Comparator


class String(Concatenable, TypeEngine):

    """The base for all string and character types.

    In SQL, corresponds to VARCHAR.  Can also take Python unicode objects
    and encode to the database's encoding in bind params (and the reverse for
    result sets.)

    The `length` field is usually required when the `String` type is
    used within a CREATE TABLE statement, as VARCHAR requires a length
    on most databases.

    """

    __visit_name__ = 'string'

    def __init__(self, length=None, collation=None,
                 convert_unicode=False,
                 unicode_error=None,
                 _warn_on_bytestring=False
                 ):
        """
        Create a string-holding type.

        :param length: optional, a length for the column for use in
          DDL and CAST expressions.  May be safely omitted if no ``CREATE
          TABLE`` will be issued.  Certain databases may require a
          ``length`` for use in DDL, and will raise an exception when
          the ``CREATE TABLE`` DDL is issued if a ``VARCHAR``
          with no length is included.  Whether the value is
          interpreted as bytes or characters is database specific.

        :param collation: Optional, a column-level collation for
          use in DDL and CAST expressions.  Renders using the
          COLLATE keyword supported by SQLite, MySQL, and Postgresql.
          E.g.::

            >>> from sqlalchemy import cast, select, String
            >>> print select([cast('some string', String(collation='utf8'))])
            SELECT CAST(:param_1 AS VARCHAR COLLATE utf8) AS anon_1

          .. versionadded:: 0.8 Added support for COLLATE to all
             string types.

        :param convert_unicode: When set to ``True``, the
          :class:`.String` type will assume that
          input is to be passed as Python ``unicode`` objects,
          and results returned as Python ``unicode`` objects.
          If the DBAPI in use does not support Python unicode
          (which is fewer and fewer these days), SQLAlchemy
          will encode/decode the value, using the
          value of the ``encoding`` parameter passed to
          :func:`.create_engine` as the encoding.

          When using a DBAPI that natively supports Python
          unicode objects, this flag generally does not
          need to be set.  For columns that are explicitly
          intended to store non-ASCII data, the :class:`.Unicode`
          or :class:`.UnicodeText`
          types should be used regardless, which feature
          the same behavior of ``convert_unicode`` but
          also indicate an underlying column type that
          directly supports unicode, such as ``NVARCHAR``.

          For the extremely rare case that Python ``unicode``
          is to be encoded/decoded by SQLAlchemy on a backend
          that does natively support Python ``unicode``,
          the value ``force`` can be passed here which will
          cause SQLAlchemy's encode/decode services to be
          used unconditionally.

        :param unicode_error: Optional, a method to use to handle Unicode
          conversion errors. Behaves like the ``errors`` keyword argument to
          the standard library's ``string.decode()`` functions.   This flag
          requires that ``convert_unicode`` is set to ``force`` - otherwise,
          SQLAlchemy is not guaranteed to handle the task of unicode
          conversion.   Note that this flag adds significant performance
          overhead to row-fetching operations for backends that already
          return unicode objects natively (which most DBAPIs do).  This
          flag should only be used as a last resort for reading
          strings from a column with varied or corrupted encodings.

        """
        if unicode_error is not None and convert_unicode != 'force':
            raise exc.ArgumentError("convert_unicode must be 'force' "
                                    "when unicode_error is set.")

        self.length = length
        self.collation = collation
        self.convert_unicode = convert_unicode
        self.unicode_error = unicode_error
        self._warn_on_bytestring = _warn_on_bytestring

    def literal_processor(self, dialect):
        def process(value):
            value = value.replace("'", "''")
            return "'%s'" % value
        return process

    def bind_processor(self, dialect):
        if self.convert_unicode or dialect.convert_unicode:
            if dialect.supports_unicode_binds and \
                    self.convert_unicode != 'force':
                if self._warn_on_bytestring:
                    def process(value):
                        if isinstance(value, util.binary_type):
                            util.warn_limited(
                                "Unicode type received non-unicode "
                                "bind param value %r.",
                                (util.ellipses_string(value),))
                        return value
                    return process
                else:
                    return None
            else:
                encoder = codecs.getencoder(dialect.encoding)
                warn_on_bytestring = self._warn_on_bytestring

                def process(value):
                    if isinstance(value, util.text_type):
                        return encoder(value, self.unicode_error)[0]
                    elif warn_on_bytestring and value is not None:
                        util.warn_limited(
                            "Unicode type received non-unicode bind "
                            "param value %r.",
                            (util.ellipses_string(value),))
                    return value
            return process
        else:
            return None

    def result_processor(self, dialect, coltype):
        wants_unicode = self.convert_unicode or dialect.convert_unicode
        needs_convert = wants_unicode and \
            (dialect.returns_unicode_strings is not True or
             self.convert_unicode in ('force', 'force_nocheck'))
        needs_isinstance = (
            needs_convert and
            dialect.returns_unicode_strings and
            self.convert_unicode != 'force_nocheck'
        )
        if needs_convert:
            if needs_isinstance:
                return processors.to_conditional_unicode_processor_factory(
                    dialect.encoding, self.unicode_error)
            else:
                return processors.to_unicode_processor_factory(
                    dialect.encoding, self.unicode_error)
        else:
            return None

    @property
    def python_type(self):
        if self.convert_unicode:
            return util.text_type
        else:
            return str

    def get_dbapi_type(self, dbapi):
        return dbapi.STRING


class Text(String):

    """A variably sized string type.

    In SQL, usually corresponds to CLOB or TEXT. Can also take Python
    unicode objects and encode to the database's encoding in bind
    params (and the reverse for result sets.)  In general, TEXT objects
    do not have a length; while some databases will accept a length
    argument here, it will be rejected by others.

    """
    __visit_name__ = 'text'


class Unicode(String):

    """A variable length Unicode string type.

    The :class:`.Unicode` type is a :class:`.String` subclass
    that assumes input and output as Python ``unicode`` data,
    and in that regard is equivalent to the usage of the
    ``convert_unicode`` flag with the :class:`.String` type.
    However, unlike plain :class:`.String`, it also implies an
    underlying column type that is explicitly supporting of non-ASCII
    data, such as ``NVARCHAR`` on Oracle and SQL Server.
    This can impact the output of ``CREATE TABLE`` statements
    and ``CAST`` functions at the dialect level, and can
    also affect the handling of bound parameters in some
    specific DBAPI scenarios.

    The encoding used by the :class:`.Unicode` type is usually
    determined by the DBAPI itself; most modern DBAPIs
    feature support for Python ``unicode`` objects as bound
    values and result set values, and the encoding should
    be configured as detailed in the notes for the target
    DBAPI in the :ref:`dialect_toplevel` section.

    For those DBAPIs which do not support, or are not configured
    to accommodate Python ``unicode`` objects
    directly, SQLAlchemy does the encoding and decoding
    outside of the DBAPI.   The encoding in this scenario
    is determined by the ``encoding`` flag passed to
    :func:`.create_engine`.

    When using the :class:`.Unicode` type, it is only appropriate
    to pass Python ``unicode`` objects, and not plain ``str``.
    If a plain ``str`` is passed under Python 2, a warning
    is emitted.  If you notice your application emitting these warnings but
    you're not sure of the source of them, the Python
    ``warnings`` filter, documented at
    http://docs.python.org/library/warnings.html,
    can be used to turn these warnings into exceptions
    which will illustrate a stack trace::

      import warnings
      warnings.simplefilter('error')

    For an application that wishes to pass plain bytestrings
    and Python ``unicode`` objects to the ``Unicode`` type
    equally, the bytestrings must first be decoded into
    unicode.  The recipe at :ref:`coerce_to_unicode` illustrates
    how this is done.

    See also:

        :class:`.UnicodeText` - unlengthed textual counterpart
        to :class:`.Unicode`.

    """

    __visit_name__ = 'unicode'

    def __init__(self, length=None, **kwargs):
        """
        Create a :class:`.Unicode` object.

        Parameters are the same as that of :class:`.String`,
        with the exception that ``convert_unicode``
        defaults to ``True``.

        """
        kwargs.setdefault('convert_unicode', True)
        kwargs.setdefault('_warn_on_bytestring', True)
        super(Unicode, self).__init__(length=length, **kwargs)


class UnicodeText(Text):

    """An unbounded-length Unicode string type.

    See :class:`.Unicode` for details on the unicode
    behavior of this object.

    Like :class:`.Unicode`, usage the :class:`.UnicodeText` type implies a
    unicode-capable type being used on the backend, such as
    ``NCLOB``, ``NTEXT``.

    """

    __visit_name__ = 'unicode_text'

    def __init__(self, length=None, **kwargs):
        """
        Create a Unicode-converting Text type.

        Parameters are the same as that of :class:`.Text`,
        with the exception that ``convert_unicode``
        defaults to ``True``.

        """
        kwargs.setdefault('convert_unicode', True)
        kwargs.setdefault('_warn_on_bytestring', True)
        super(UnicodeText, self).__init__(length=length, **kwargs)


class Integer(_DateAffinity, TypeEngine):

    """A type for ``int`` integers."""

    __visit_name__ = 'integer'

    def get_dbapi_type(self, dbapi):
        return dbapi.NUMBER

    @property
    def python_type(self):
        return int

    def literal_processor(self, dialect):
        def process(value):
            return str(value)
        return process

    @util.memoized_property
    def _expression_adaptations(self):
        # TODO: need a dictionary object that will
        # handle operators generically here, this is incomplete
        return {
            operators.add: {
                Date: Date,
                Integer: self.__class__,
                Numeric: Numeric,
            },
            operators.mul: {
                Interval: Interval,
                Integer: self.__class__,
                Numeric: Numeric,
            },
            operators.div: {
                Integer: self.__class__,
                Numeric: Numeric,
            },
            operators.truediv: {
                Integer: self.__class__,
                Numeric: Numeric,
            },
            operators.sub: {
                Integer: self.__class__,
                Numeric: Numeric,
            },
        }


class SmallInteger(Integer):

    """A type for smaller ``int`` integers.

    Typically generates a ``SMALLINT`` in DDL, and otherwise acts like
    a normal :class:`.Integer` on the Python side.

    """

    __visit_name__ = 'small_integer'


class BigInteger(Integer):

    """A type for bigger ``int`` integers.

    Typically generates a ``BIGINT`` in DDL, and otherwise acts like
    a normal :class:`.Integer` on the Python side.

    """

    __visit_name__ = 'big_integer'


class Numeric(_DateAffinity, TypeEngine):

    """A type for fixed precision numbers, such as ``NUMERIC`` or ``DECIMAL``.

    This type returns Python ``decimal.Decimal`` objects by default, unless
    the :paramref:`.Numeric.asdecimal` flag is set to False, in which case
    they are coerced to Python ``float`` objects.

    .. note::

        The :class:`.Numeric` type is designed to receive data from a database
        type that is explicitly known to be a decimal type
        (e.g. ``DECIMAL``, ``NUMERIC``, others) and not a floating point
        type (e.g. ``FLOAT``, ``REAL``, others).
        If the database column on the server is in fact a floating-point type
        type, such as ``FLOAT`` or ``REAL``, use the :class:`.Float`
        type or a subclass, otherwise numeric coercion between
        ``float``/``Decimal`` may or may not function as expected.

    .. note::

       The Python ``decimal.Decimal`` class is generally slow
       performing; cPython 3.3 has now switched to use the `cdecimal
       <http://pypi.python.org/pypi/cdecimal/>`_ library natively. For
       older Python versions, the ``cdecimal`` library can be patched
       into any application where it will replace the ``decimal``
       library fully, however this needs to be applied globally and
       before any other modules have been imported, as follows::

           import sys
           import cdecimal
           sys.modules["decimal"] = cdecimal

       Note that the ``cdecimal`` and ``decimal`` libraries are **not
       compatible with each other**, so patching ``cdecimal`` at the
       global level is the only way it can be used effectively with
       various DBAPIs that hardcode to import the ``decimal`` library.

    """

    __visit_name__ = 'numeric'

    _default_decimal_return_scale = 10

    def __init__(self, precision=None, scale=None,
                 decimal_return_scale=None, asdecimal=True):
        """
        Construct a Numeric.

        :param precision: the numeric precision for use in DDL ``CREATE
          TABLE``.

        :param scale: the numeric scale for use in DDL ``CREATE TABLE``.

        :param asdecimal: default True.  Return whether or not
          values should be sent as Python Decimal objects, or
          as floats.   Different DBAPIs send one or the other based on
          datatypes - the Numeric type will ensure that return values
          are one or the other across DBAPIs consistently.

        :param decimal_return_scale: Default scale to use when converting
         from floats to Python decimals.  Floating point values will typically
         be much longer due to decimal inaccuracy, and most floating point
         database types don't have a notion of "scale", so by default the
         float type looks for the first ten decimal places when converting.
         Specfiying this value will override that length.  Types which
         do include an explicit ".scale" value, such as the base
         :class:`.Numeric` as well as the MySQL float types, will use the
         value of ".scale" as the default for decimal_return_scale, if not
         otherwise specified.

         .. versionadded:: 0.9.0

        When using the ``Numeric`` type, care should be taken to ensure
        that the asdecimal setting is apppropriate for the DBAPI in use -
        when Numeric applies a conversion from Decimal->float or float->
        Decimal, this conversion incurs an additional performance overhead
        for all result columns received.

        DBAPIs that return Decimal natively (e.g. psycopg2) will have
        better accuracy and higher performance with a setting of ``True``,
        as the native translation to Decimal reduces the amount of floating-
        point issues at play, and the Numeric type itself doesn't need
        to apply any further conversions.  However, another DBAPI which
        returns floats natively *will* incur an additional conversion
        overhead, and is still subject to floating point data loss - in
        which case ``asdecimal=False`` will at least remove the extra
        conversion overhead.

        """
        self.precision = precision
        self.scale = scale
        self.decimal_return_scale = decimal_return_scale
        self.asdecimal = asdecimal

    @property
    def _effective_decimal_return_scale(self):
        if self.decimal_return_scale is not None:
            return self.decimal_return_scale
        elif getattr(self, "scale", None) is not None:
            return self.scale
        else:
            return self._default_decimal_return_scale

    def get_dbapi_type(self, dbapi):
        return dbapi.NUMBER

    def literal_processor(self, dialect):
        def process(value):
            return str(value)
        return process

    @property
    def python_type(self):
        if self.asdecimal:
            return decimal.Decimal
        else:
            return float

    def bind_processor(self, dialect):
        if dialect.supports_native_decimal:
            return None
        else:
            return processors.to_float

    def result_processor(self, dialect, coltype):
        if self.asdecimal:
            if dialect.supports_native_decimal:
                # we're a "numeric", DBAPI will give us Decimal directly
                return None
            else:
                util.warn('Dialect %s+%s does *not* support Decimal '
                          'objects natively, and SQLAlchemy must '
                          'convert from floating point - rounding '
                          'errors and other issues may occur. Please '
                          'consider storing Decimal numbers as strings '
                          'or integers on this platform for lossless '
                          'storage.' % (dialect.name, dialect.driver))

                # we're a "numeric", DBAPI returns floats, convert.
                return processors.to_decimal_processor_factory(
                    decimal.Decimal,
                    self.scale if self.scale is not None
                    else self._default_decimal_return_scale)
        else:
            if dialect.supports_native_decimal:
                return processors.to_float
            else:
                return None

    @util.memoized_property
    def _expression_adaptations(self):
        return {
            operators.mul: {
                Interval: Interval,
                Numeric: self.__class__,
                Integer: self.__class__,
            },
            operators.div: {
                Numeric: self.__class__,
                Integer: self.__class__,
            },
            operators.truediv: {
                Numeric: self.__class__,
                Integer: self.__class__,
            },
            operators.add: {
                Numeric: self.__class__,
                Integer: self.__class__,
            },
            operators.sub: {
                Numeric: self.__class__,
                Integer: self.__class__,
            }
        }


class Float(Numeric):

    """Type representing floating point types, such as ``FLOAT`` or ``REAL``.

    This type returns Python ``float`` objects by default, unless the
    :paramref:`.Float.asdecimal` flag is set to True, in which case they
    are coerced to ``decimal.Decimal`` objects.

    .. note::

        The :class:`.Float` type is designed to receive data from a database
        type that is explicitly known to be a floating point type
        (e.g. ``FLOAT``, ``REAL``, others)
        and not a decimal type (e.g. ``DECIMAL``, ``NUMERIC``, others).
        If the database column on the server is in fact a Numeric
        type, such as ``DECIMAL`` or ``NUMERIC``, use the :class:`.Numeric`
        type or a subclass, otherwise numeric coercion between
        ``float``/``Decimal`` may or may not function as expected.

    """

    __visit_name__ = 'float'

    scale = None

    def __init__(self, precision=None, asdecimal=False,
                 decimal_return_scale=None, **kwargs):
        """
        Construct a Float.

        :param precision: the numeric precision for use in DDL ``CREATE
           TABLE``.

        :param asdecimal: the same flag as that of :class:`.Numeric`, but
          defaults to ``False``.   Note that setting this flag to ``True``
          results in floating point conversion.

        :param decimal_return_scale: Default scale to use when converting
         from floats to Python decimals.  Floating point values will typically
         be much longer due to decimal inaccuracy, and most floating point
         database types don't have a notion of "scale", so by default the
         float type looks for the first ten decimal places when converting.
         Specfiying this value will override that length.  Note that the
         MySQL float types, which do include "scale", will use "scale"
         as the default for decimal_return_scale, if not otherwise specified.

         .. versionadded:: 0.9.0

        :param \**kwargs: deprecated.  Additional arguments here are ignored
         by the default :class:`.Float` type.  For database specific
         floats that support additional arguments, see that dialect's
         documentation for details, such as
         :class:`sqlalchemy.dialects.mysql.FLOAT`.

        """
        self.precision = precision
        self.asdecimal = asdecimal
        self.decimal_return_scale = decimal_return_scale
        if kwargs:
            util.warn_deprecated("Additional keyword arguments "
                                 "passed to Float ignored.")

    def result_processor(self, dialect, coltype):
        if self.asdecimal:
            return processors.to_decimal_processor_factory(
                decimal.Decimal,
                self._effective_decimal_return_scale)
        else:
            return None

    @util.memoized_property
    def _expression_adaptations(self):
        return {
            operators.mul: {
                Interval: Interval,
                Numeric: self.__class__,
            },
            operators.div: {
                Numeric: self.__class__,
            },
            operators.truediv: {
                Numeric: self.__class__,
            },
            operators.add: {
                Numeric: self.__class__,
            },
            operators.sub: {
                Numeric: self.__class__,
            }
        }


class DateTime(_DateAffinity, TypeEngine):

    """A type for ``datetime.datetime()`` objects.

    Date and time types return objects from the Python ``datetime``
    module.  Most DBAPIs have built in support for the datetime
    module, with the noted exception of SQLite.  In the case of
    SQLite, date and time types are stored as strings which are then
    converted back to datetime objects when rows are returned.

    """

    __visit_name__ = 'datetime'

    def __init__(self, timezone=False):
        """Construct a new :class:`.DateTime`.

        :param timezone: boolean.  If True, and supported by the
         backend, will produce 'TIMESTAMP WITH TIMEZONE'. For backends
         that don't support timezone aware timestamps, has no
         effect.

        """
        self.timezone = timezone

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.datetime

    @util.memoized_property
    def _expression_adaptations(self):
        return {
            operators.add: {
                Interval: self.__class__,
            },
            operators.sub: {
                Interval: self.__class__,
                DateTime: Interval,
            },
        }


class Date(_DateAffinity, TypeEngine):

    """A type for ``datetime.date()`` objects."""

    __visit_name__ = 'date'

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.date

    @util.memoized_property
    def _expression_adaptations(self):
        return {
            operators.add: {
                Integer: self.__class__,
                Interval: DateTime,
                Time: DateTime,
            },
            operators.sub: {
                # date - integer = date
                Integer: self.__class__,

                # date - date = integer.
                Date: Integer,

                Interval: DateTime,

                # date - datetime = interval,
                # this one is not in the PG docs
                # but works
                DateTime: Interval,
            },
        }


class Time(_DateAffinity, TypeEngine):

    """A type for ``datetime.time()`` objects."""

    __visit_name__ = 'time'

    def __init__(self, timezone=False):
        self.timezone = timezone

    def get_dbapi_type(self, dbapi):
        return dbapi.DATETIME

    @property
    def python_type(self):
        return dt.time

    @util.memoized_property
    def _expression_adaptations(self):
        return {
            operators.add: {
                Date: DateTime,
                Interval: self.__class__
            },
            operators.sub: {
                Time: Interval,
                Interval: self.__class__,
            },
        }


class _Binary(TypeEngine):

    """Define base behavior for binary types."""

    def __init__(self, length=None):
        self.length = length

    def literal_processor(self, dialect):
        def process(value):
            value = value.decode(dialect.encoding).replace("'", "''")
            return "'%s'" % value
        return process

    @property
    def python_type(self):
        return util.binary_type

    # Python 3 - sqlite3 doesn't need the `Binary` conversion
    # here, though pg8000 does to indicate "bytea"
    def bind_processor(self, dialect):
        if dialect.dbapi is None:
            return None

        DBAPIBinary = dialect.dbapi.Binary

        def process(value):
            if value is not None:
                return DBAPIBinary(value)
            else:
                return None
        return process

    # Python 3 has native bytes() type
    # both sqlite3 and pg8000 seem to return it,
    # psycopg2 as of 2.5 returns 'memoryview'
    if util.py2k:
        def result_processor(self, dialect, coltype):
            if util.jython:
                def process(value):
                    if value is not None:
                        if isinstance(value, array.array):
                            return value.tostring()
                        return str(value)
                    else:
                        return None
            else:
                process = processors.to_str
            return process
    else:
        def result_processor(self, dialect, coltype):
            def process(value):
                if value is not None:
                    value = bytes(value)
                return value
            return process

    def coerce_compared_value(self, op, value):
        """See :meth:`.TypeEngine.coerce_compared_value` for a description."""

        if isinstance(value, util.string_types):
            return self
        else:
            return super(_Binary, self).coerce_compared_value(op, value)

    def get_dbapi_type(self, dbapi):
        return dbapi.BINARY


class LargeBinary(_Binary):

    """A type for large binary byte data.

    The :class:`.LargeBinary` type corresponds to a large and/or unlengthed
    binary type for the target platform, such as BLOB on MySQL and BYTEA for
    Postgresql.  It also handles the necessary conversions for the DBAPI.

    """

    __visit_name__ = 'large_binary'

    def __init__(self, length=None):
        """
        Construct a LargeBinary type.

        :param length: optional, a length for the column for use in
          DDL statements, for those binary types that accept a length,
          such as the MySQL BLOB type.

        """
        _Binary.__init__(self, length=length)


class Binary(LargeBinary):

    """Deprecated.  Renamed to LargeBinary."""

    def __init__(self, *arg, **kw):
        util.warn_deprecated('The Binary type has been renamed to '
                             'LargeBinary.')
        LargeBinary.__init__(self, *arg, **kw)


class SchemaType(SchemaEventTarget):

    """Mark a type as possibly requiring schema-level DDL for usage.

    Supports types that must be explicitly created/dropped (i.e. PG ENUM type)
    as well as types that are complimented by table or schema level
    constraints, triggers, and other rules.

    :class:`.SchemaType` classes can also be targets for the
    :meth:`.DDLEvents.before_parent_attach` and
    :meth:`.DDLEvents.after_parent_attach` events, where the events fire off
    surrounding the association of the type object with a parent
    :class:`.Column`.

    .. seealso::

        :class:`.Enum`

        :class:`.Boolean`


    """

    def __init__(self, name=None, schema=None, metadata=None,
                 inherit_schema=False, quote=None, _create_events=True):
        if name is not None:
            self.name = quoted_name(name, quote)
        else:
            self.name = None
        self.schema = schema
        self.metadata = metadata
        self.inherit_schema = inherit_schema
        self._create_events = _create_events

        if _create_events and self.metadata:
            event.listen(
                self.metadata,
                "before_create",
                util.portable_instancemethod(self._on_metadata_create)
            )
            event.listen(
                self.metadata,
                "after_drop",
                util.portable_instancemethod(self._on_metadata_drop)
            )

    def _set_parent(self, column):
        column._on_table_attach(util.portable_instancemethod(self._set_table))

    def _set_table(self, column, table):
        if self.inherit_schema:
            self.schema = table.schema

        if not self._create_events:
            return

        event.listen(
            table,
            "before_create",
            util.portable_instancemethod(
                self._on_table_create)
        )
        event.listen(
            table,
            "after_drop",
            util.portable_instancemethod(self._on_table_drop)
        )
        if self.metadata is None:
            # TODO: what's the difference between self.metadata
            # and table.metadata here ?
            event.listen(
                table.metadata,
                "before_create",
                util.portable_instancemethod(self._on_metadata_create)
            )
            event.listen(
                table.metadata,
                "after_drop",
                util.portable_instancemethod(self._on_metadata_drop)
            )

    def copy(self, **kw):
        return self.adapt(self.__class__, _create_events=True)

    def adapt(self, impltype, **kw):
        schema = kw.pop('schema', self.schema)
        metadata = kw.pop('metadata', self.metadata)
        _create_events = kw.pop('_create_events', False)

        return impltype(name=self.name,
                        schema=schema,
                        inherit_schema=self.inherit_schema,
                        metadata=metadata,
                        _create_events=_create_events,
                        **kw)

    @property
    def bind(self):
        return self.metadata and self.metadata.bind or None

    def create(self, bind=None, checkfirst=False):
        """Issue CREATE ddl for this type, if applicable."""

        if bind is None:
            bind = _bind_or_error(self)
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t.create(bind=bind, checkfirst=checkfirst)

    def drop(self, bind=None, checkfirst=False):
        """Issue DROP ddl for this type, if applicable."""

        if bind is None:
            bind = _bind_or_error(self)
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t.drop(bind=bind, checkfirst=checkfirst)

    def _on_table_create(self, target, bind, **kw):
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_table_create(target, bind, **kw)

    def _on_table_drop(self, target, bind, **kw):
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_table_drop(target, bind, **kw)

    def _on_metadata_create(self, target, bind, **kw):
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_metadata_create(target, bind, **kw)

    def _on_metadata_drop(self, target, bind, **kw):
        t = self.dialect_impl(bind.dialect)
        if t.__class__ is not self.__class__ and isinstance(t, SchemaType):
            t._on_metadata_drop(target, bind, **kw)


class Enum(String, SchemaType):

    """Generic Enum Type.

    The Enum type provides a set of possible string values which the
    column is constrained towards.

    By default, uses the backend's native ENUM type if available,
    else uses VARCHAR + a CHECK constraint.

    .. seealso::

        :class:`~.postgresql.ENUM` - PostgreSQL-specific type,
        which has additional functionality.

    """

    __visit_name__ = 'enum'

    def __init__(self, *enums, **kw):
        """Construct an enum.

        Keyword arguments which don't apply to a specific backend are ignored
        by that backend.

        :param \*enums: string or unicode enumeration labels. If unicode
           labels are present, the `convert_unicode` flag is auto-enabled.

        :param convert_unicode: Enable unicode-aware bind parameter and
           result-set processing for this Enum's data. This is set
           automatically based on the presence of unicode label strings.

        :param metadata: Associate this type directly with a ``MetaData``
           object. For types that exist on the target database as an
           independent schema construct (Postgresql), this type will be
           created and dropped within ``create_all()`` and ``drop_all()``
           operations. If the type is not associated with any ``MetaData``
           object, it will associate itself with each ``Table`` in which it is
           used, and will be created when any of those individual tables are
           created, after a check is performed for its existence. The type is
           only dropped when ``drop_all()`` is called for that ``Table``
           object's metadata, however.

        :param name: The name of this type. This is required for Postgresql
           and any future supported database which requires an explicitly
           named type, or an explicitly named constraint in order to generate
           the type and/or a table that uses it.

        :param native_enum: Use the database's native ENUM type when
           available. Defaults to True. When False, uses VARCHAR + check
           constraint for all backends.

        :param schema: Schema name of this type. For types that exist on the
           target database as an independent schema construct (Postgresql),
           this parameter specifies the named schema in which the type is
           present.

           .. note::

                The ``schema`` of the :class:`.Enum` type does not
                by default make use of the ``schema`` established on the
                owning :class:`.Table`.  If this behavior is desired,
                set the ``inherit_schema`` flag to ``True``.

        :param quote: Set explicit quoting preferences for the type's name.

        :param inherit_schema: When ``True``, the "schema" from the owning
           :class:`.Table` will be copied to the "schema" attribute of this
           :class:`.Enum`, replacing whatever value was passed for the
           ``schema`` attribute.   This also takes effect when using the
           :meth:`.Table.tometadata` operation.

           .. versionadded:: 0.8

        """
        self.enums = enums
        self.native_enum = kw.pop('native_enum', True)
        convert_unicode = kw.pop('convert_unicode', None)
        if convert_unicode is None:
            for e in enums:
                if isinstance(e, util.text_type):
                    convert_unicode = True
                    break
            else:
                convert_unicode = False

        if self.enums:
            length = max(len(x) for x in self.enums)
        else:
            length = 0
        String.__init__(self,
                        length=length,
                        convert_unicode=convert_unicode,
                        )
        SchemaType.__init__(self, **kw)

    def __repr__(self):
        return util.generic_repr(self,
                                 additional_kw=[('native_enum', True)],
                                 to_inspect=[Enum, SchemaType],
                                 )

    def _should_create_constraint(self, compiler):
        return not self.native_enum or \
            not compiler.dialect.supports_native_enum

    @util.dependencies("sqlalchemy.sql.schema")
    def _set_table(self, schema, column, table):
        if self.native_enum:
            SchemaType._set_table(self, column, table)

        e = schema.CheckConstraint(
            type_coerce(column, self).in_(self.enums),
            name=_defer_name(self.name),
            _create_rule=util.portable_instancemethod(
                self._should_create_constraint),
            _type_bound=True
        )
        assert e.table is table

    def adapt(self, impltype, **kw):
        schema = kw.pop('schema', self.schema)
        metadata = kw.pop('metadata', self.metadata)
        _create_events = kw.pop('_create_events', False)
        if issubclass(impltype, Enum):
            return impltype(name=self.name,
                            schema=schema,
                            metadata=metadata,
                            convert_unicode=self.convert_unicode,
                            native_enum=self.native_enum,
                            inherit_schema=self.inherit_schema,
                            _create_events=_create_events,
                            *self.enums,
                            **kw)
        else:
            # TODO: why would we be here?
            return super(Enum, self).adapt(impltype, **kw)


class PickleType(TypeDecorator):

    """Holds Python objects, which are serialized using pickle.

    PickleType builds upon the Binary type to apply Python's
    ``pickle.dumps()`` to incoming objects, and ``pickle.loads()`` on
    the way out, allowing any pickleable Python object to be stored as
    a serialized binary field.

    To allow ORM change events to propagate for elements associated
    with :class:`.PickleType`, see :ref:`mutable_toplevel`.

    """

    impl = LargeBinary

    def __init__(self, protocol=pickle.HIGHEST_PROTOCOL,
                 pickler=None, comparator=None):
        """
        Construct a PickleType.

        :param protocol: defaults to ``pickle.HIGHEST_PROTOCOL``.

        :param pickler: defaults to cPickle.pickle or pickle.pickle if
          cPickle is not available.  May be any object with
          pickle-compatible ``dumps` and ``loads`` methods.

        :param comparator: a 2-arg callable predicate used
          to compare values of this type.  If left as ``None``,
          the Python "equals" operator is used to compare values.

        """
        self.protocol = protocol
        self.pickler = pickler or pickle
        self.comparator = comparator
        super(PickleType, self).__init__()

    def __reduce__(self):
        return PickleType, (self.protocol,
                            None,
                            self.comparator)

    def bind_processor(self, dialect):
        impl_processor = self.impl.bind_processor(dialect)
        dumps = self.pickler.dumps
        protocol = self.protocol
        if impl_processor:
            def process(value):
                if value is not None:
                    value = dumps(value, protocol)
                return impl_processor(value)
        else:
            def process(value):
                if value is not None:
                    value = dumps(value, protocol)
                return value
        return process

    def result_processor(self, dialect, coltype):
        impl_processor = self.impl.result_processor(dialect, coltype)
        loads = self.pickler.loads
        if impl_processor:
            def process(value):
                value = impl_processor(value)
                if value is None:
                    return None
                return loads(value)
        else:
            def process(value):
                if value is None:
                    return None
                return loads(value)
        return process

    def compare_values(self, x, y):
        if self.comparator:
            return self.comparator(x, y)
        else:
            return x == y


class Boolean(TypeEngine, SchemaType):

    """A bool datatype.

    Boolean typically uses BOOLEAN or SMALLINT on the DDL side, and on
    the Python side deals in ``True`` or ``False``.

    """

    __visit_name__ = 'boolean'

    def __init__(
            self, create_constraint=True, name=None, _create_events=True):
        """Construct a Boolean.

        :param create_constraint: defaults to True.  If the boolean
          is generated as an int/smallint, also create a CHECK constraint
          on the table that ensures 1 or 0 as a value.

        :param name: if a CHECK constraint is generated, specify
          the name of the constraint.

        """
        self.create_constraint = create_constraint
        self.name = name
        self._create_events = _create_events

    def _should_create_constraint(self, compiler):
        return not compiler.dialect.supports_native_boolean

    @util.dependencies("sqlalchemy.sql.schema")
    def _set_table(self, schema, column, table):
        if not self.create_constraint:
            return

        e = schema.CheckConstraint(
            type_coerce(column, self).in_([0, 1]),
            name=_defer_name(self.name),
            _create_rule=util.portable_instancemethod(
                self._should_create_constraint),
            _type_bound=True
        )
        assert e.table is table

    @property
    def python_type(self):
        return bool

    def literal_processor(self, dialect):
        if dialect.supports_native_boolean:
            def process(value):
                return "true" if value else "false"
        else:
            def process(value):
                return str(1 if value else 0)
        return process

    def bind_processor(self, dialect):
        if dialect.supports_native_boolean:
            return None
        else:
            return processors.boolean_to_int

    def result_processor(self, dialect, coltype):
        if dialect.supports_native_boolean:
            return None
        else:
            return processors.int_to_boolean


class Interval(_DateAffinity, TypeDecorator):

    """A type for ``datetime.timedelta()`` objects.

    The Interval type deals with ``datetime.timedelta`` objects.  In
    PostgreSQL, the native ``INTERVAL`` type is used; for others, the
    value is stored as a date which is relative to the "epoch"
    (Jan. 1, 1970).

    Note that the ``Interval`` type does not currently provide date arithmetic
    operations on platforms which do not support interval types natively. Such
    operations usually require transformation of both sides of the expression
    (such as, conversion of both sides into integer epoch values first) which
    currently is a manual procedure (such as via
    :attr:`~sqlalchemy.sql.expression.func`).

    """

    impl = DateTime
    epoch = dt.datetime.utcfromtimestamp(0)

    def __init__(self, native=True,
                 second_precision=None,
                 day_precision=None):
        """Construct an Interval object.

        :param native: when True, use the actual
          INTERVAL type provided by the database, if
          supported (currently Postgresql, Oracle).
          Otherwise, represent the interval data as
          an epoch value regardless.

        :param second_precision: For native interval types
          which support a "fractional seconds precision" parameter,
          i.e. Oracle and Postgresql

        :param day_precision: for native interval types which
          support a "day precision" parameter, i.e. Oracle.

        """
        super(Interval, self).__init__()
        self.native = native
        self.second_precision = second_precision
        self.day_precision = day_precision

    def adapt(self, cls, **kw):
        if self.native and hasattr(cls, '_adapt_from_generic_interval'):
            return cls._adapt_from_generic_interval(self, **kw)
        else:
            return self.__class__(
                native=self.native,
                second_precision=self.second_precision,
                day_precision=self.day_precision,
                **kw)

    @property
    def python_type(self):
        return dt.timedelta

    def bind_processor(self, dialect):
        impl_processor = self.impl.bind_processor(dialect)
        epoch = self.epoch
        if impl_processor:
            def process(value):
                if value is not None:
                    value = epoch + value
                return impl_processor(value)
        else:
            def process(value):
                if value is not None:
                    value = epoch + value
                return value
        return process

    def result_processor(self, dialect, coltype):
        impl_processor = self.impl.result_processor(dialect, coltype)
        epoch = self.epoch
        if impl_processor:
            def process(value):
                value = impl_processor(value)
                if value is None:
                    return None
                return value - epoch
        else:
            def process(value):
                if value is None:
                    return None
                return value - epoch
        return process

    @util.memoized_property
    def _expression_adaptations(self):
        return {
            operators.add: {
                Date: DateTime,
                Interval: self.__class__,
                DateTime: DateTime,
                Time: Time,
            },
            operators.sub: {
                Interval: self.__class__
            },
            operators.mul: {
                Numeric: self.__class__
            },
            operators.truediv: {
                Numeric: self.__class__
            },
            operators.div: {
                Numeric: self.__class__
            }
        }

    @property
    def _type_affinity(self):
        return Interval

    def coerce_compared_value(self, op, value):
        """See :meth:`.TypeEngine.coerce_compared_value` for a description."""

        return self.impl.coerce_compared_value(op, value)


class REAL(Float):

    """The SQL REAL type."""

    __visit_name__ = 'REAL'


class FLOAT(Float):

    """The SQL FLOAT type."""

    __visit_name__ = 'FLOAT'


class NUMERIC(Numeric):

    """The SQL NUMERIC type."""

    __visit_name__ = 'NUMERIC'


class DECIMAL(Numeric):

    """The SQL DECIMAL type."""

    __visit_name__ = 'DECIMAL'


class INTEGER(Integer):

    """The SQL INT or INTEGER type."""

    __visit_name__ = 'INTEGER'
INT = INTEGER


class SMALLINT(SmallInteger):

    """The SQL SMALLINT type."""

    __visit_name__ = 'SMALLINT'


class BIGINT(BigInteger):

    """The SQL BIGINT type."""

    __visit_name__ = 'BIGINT'


class TIMESTAMP(DateTime):

    """The SQL TIMESTAMP type."""

    __visit_name__ = 'TIMESTAMP'

    def get_dbapi_type(self, dbapi):
        return dbapi.TIMESTAMP


class DATETIME(DateTime):

    """The SQL DATETIME type."""

    __visit_name__ = 'DATETIME'


class DATE(Date):

    """The SQL DATE type."""

    __visit_name__ = 'DATE'


class TIME(Time):

    """The SQL TIME type."""

    __visit_name__ = 'TIME'


class TEXT(Text):

    """The SQL TEXT type."""

    __visit_name__ = 'TEXT'


class CLOB(Text):

    """The CLOB type.

    This type is found in Oracle and Informix.
    """

    __visit_name__ = 'CLOB'


class VARCHAR(String):

    """The SQL VARCHAR type."""

    __visit_name__ = 'VARCHAR'


class NVARCHAR(Unicode):

    """The SQL NVARCHAR type."""

    __visit_name__ = 'NVARCHAR'


class CHAR(String):

    """The SQL CHAR type."""

    __visit_name__ = 'CHAR'


class NCHAR(Unicode):

    """The SQL NCHAR type."""

    __visit_name__ = 'NCHAR'


class BLOB(LargeBinary):

    """The SQL BLOB type."""

    __visit_name__ = 'BLOB'


class BINARY(_Binary):

    """The SQL BINARY type."""

    __visit_name__ = 'BINARY'


class VARBINARY(_Binary):

    """The SQL VARBINARY type."""

    __visit_name__ = 'VARBINARY'


class BOOLEAN(Boolean):

    """The SQL BOOLEAN type."""

    __visit_name__ = 'BOOLEAN'


class NullType(TypeEngine):

    """An unknown type.

    :class:`.NullType` is used as a default type for those cases where
    a type cannot be determined, including:

    * During table reflection, when the type of a column is not recognized
      by the :class:`.Dialect`
    * When constructing SQL expressions using plain Python objects of
      unknown types (e.g. ``somecolumn == my_special_object``)
    * When a new :class:`.Column` is created, and the given type is passed
      as ``None`` or is not passed at all.

    The :class:`.NullType` can be used within SQL expression invocation
    without issue, it just has no behavior either at the expression
    construction level or at the bind-parameter/result processing level.
    :class:`.NullType` will result in a :exc:`.CompileError` if the compiler
    is asked to render the type itself, such as if it is used in a
    :func:`.cast` operation or within a schema creation operation such as that
    invoked by :meth:`.MetaData.create_all` or the :class:`.CreateTable`
    construct.

    """
    __visit_name__ = 'null'

    _isnull = True

    def literal_processor(self, dialect):
        def process(value):
            return "NULL"
        return process

    class Comparator(TypeEngine.Comparator):

        def _adapt_expression(self, op, other_comparator):
            if isinstance(other_comparator, NullType.Comparator) or \
                    not operators.is_commutative(op):
                return op, self.expr.type
            else:
                return other_comparator._adapt_expression(op, self)
    comparator_factory = Comparator


class MatchType(Boolean):
    """Refers to the return type of the MATCH operator.

    As the :meth:`.ColumnOperators.match` is probably the most open-ended
    operator in generic SQLAlchemy Core, we can't assume the return type
    at SQL evaluation time, as MySQL returns a floating point, not a boolean,
    and other backends might do something different.    So this type
    acts as a placeholder, currently subclassing :class:`.Boolean`.
    The type allows dialects to inject result-processing functionality
    if needed, and on MySQL will return floating-point values.

    .. versionadded:: 1.0.0

    """

NULLTYPE = NullType()
BOOLEANTYPE = Boolean()
STRINGTYPE = String()
INTEGERTYPE = Integer()
MATCHTYPE = MatchType()

_type_map = {
    int: Integer(),
    float: Numeric(),
    bool: BOOLEANTYPE,
    decimal.Decimal: Numeric(),
    dt.date: Date(),
    dt.datetime: DateTime(),
    dt.time: Time(),
    dt.timedelta: Interval(),
    util.NoneType: NULLTYPE
}

if util.py3k:
    _type_map[bytes] = LargeBinary()
    _type_map[str] = Unicode()
else:
    _type_map[unicode] = Unicode()
    _type_map[str] = String()


# back-assign to type_api
from . import type_api
type_api.BOOLEANTYPE = BOOLEANTYPE
type_api.STRINGTYPE = STRINGTYPE
type_api.INTEGERTYPE = INTEGERTYPE
type_api.NULLTYPE = NULLTYPE
type_api.MATCHTYPE = MATCHTYPE
type_api._type_map = _type_map

TypeEngine.Comparator.BOOLEANTYPE = BOOLEANTYPE
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