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What is this package for

In the python world there are many RESTFul framework. Some of them based on
Django others are based on Flask. I’ve tried some but I had the feeling, I want
to learn one, the use with Django or Flask or even Odoo. And I don’t mention
sometimes I found them not flexible enough. So, I’ve decided write my own
independent framework what anybody can use in at least the mentioned 3
different worlds.




Nutshell (notice that, it would be the achivement)

from pyrs import resource
from pyrs.resource import GET

class UserResouce:

    @GET(response=ArrayOfUserSchema)
    def get_users(self):
        return User.objects.all()

    @PUT(path='/<int:user_id>', response=UserSchema, request=UserSchema)
    def update_user(self, user_id, body):
        user = get_object_or_404(User, pk=user_id)
        user.name = body['name']
        user.email = body['email']
        user.save()
        return user

app = resource.Application()
app.add('/user', UserResouce)





In this example I’ve shown Django (like) example.
The schema is based on pyrs.schema [http://pyrs-schema.readthedocs.org/].
Even if I tend to use that framework, you would be able to use any other.




Features


	Using simple classes or even functions (no inheritance)

	Wrapped error handling, errors can be serialised

	Extensible API

	Works with python 2.7, 3.3, 3.4 (tested against these versions)

	Hooks for extending the dispatching process






Installation

$ pip install pyrs-resource








Dependencies

See requirements.txt for details, but mainly depends on Werkzeug [http://werkzeug.pocoo.org/].
I’m using that project routing capabilities. Also depends on pyrs.schema as
I mentioned in nutshell section.




Important caveats

This code right now really in beta state. I plan to release soon as possible
a completely working code, but right now it’s just shaping.




The ecosystem

This work is part of pyrs framework [https://github.com/palankai/pyrs].
The complete framework follow the same intention to implement flexible
solution.




Contribution

I really welcome any comments!
I would be happy if you fork my code or create pull requests.
I’ve already really strong opinions what I want to achieve and how, though any
help would be welcomed.

Feel free drop a message to me!




Contents:



	Application

	Resource

	Response handling

	Response handling

	Error handling

	Hooks

	Configuration








License

                   GNU LESSER GENERAL PUBLIC LICENSE
                       Version 3, 29 June 2007

 Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
 Everyone is permitted to copy and distribute verbatim copies
 of this license document, but changing it is not allowed.


  This version of the GNU Lesser General Public License incorporates
the terms and conditions of version 3 of the GNU General Public
License, supplemented by the additional permissions listed below.

  0. Additional Definitions.

  As used herein, "this License" refers to version 3 of the GNU Lesser
General Public License, and the "GNU GPL" refers to version 3 of the GNU
General Public License.

  "The Library" refers to a covered work governed by this License,
other than an Application or a Combined Work as defined below.

  An "Application" is any work that makes use of an interface provided
by the Library, but which is not otherwise based on the Library.
Defining a subclass of a class defined by the Library is deemed a mode
of using an interface provided by the Library.

  A "Combined Work" is a work produced by combining or linking an
Application with the Library.  The particular version of the Library
with which the Combined Work was made is also called the "Linked
Version".

  The "Minimal Corresponding Source" for a Combined Work means the
Corresponding Source for the Combined Work, excluding any source code
for portions of the Combined Work that, considered in isolation, are
based on the Application, and not on the Linked Version.

  The "Corresponding Application Code" for a Combined Work means the
object code and/or source code for the Application, including any data
and utility programs needed for reproducing the Combined Work from the
Application, but excluding the System Libraries of the Combined Work.

  1. Exception to Section 3 of the GNU GPL.

  You may convey a covered work under sections 3 and 4 of this License
without being bound by section 3 of the GNU GPL.

  2. Conveying Modified Versions.

  If you modify a copy of the Library, and, in your modifications, a
facility refers to a function or data to be supplied by an Application
that uses the facility (other than as an argument passed when the
facility is invoked), then you may convey a copy of the modified
version:

   a) under this License, provided that you make a good faith effort to
   ensure that, in the event an Application does not supply the
   function or data, the facility still operates, and performs
   whatever part of its purpose remains meaningful, or

   b) under the GNU GPL, with none of the additional permissions of
   this License applicable to that copy.

  3. Object Code Incorporating Material from Library Header Files.

  The object code form of an Application may incorporate material from
a header file that is part of the Library.  You may convey such object
code under terms of your choice, provided that, if the incorporated
material is not limited to numerical parameters, data structure
layouts and accessors, or small macros, inline functions and templates
(ten or fewer lines in length), you do both of the following:

   a) Give prominent notice with each copy of the object code that the
   Library is used in it and that the Library and its use are
   covered by this License.

   b) Accompany the object code with a copy of the GNU GPL and this license
   document.

  4. Combined Works.

  You may convey a Combined Work under terms of your choice that,
taken together, effectively do not restrict modification of the
portions of the Library contained in the Combined Work and reverse
engineering for debugging such modifications, if you also do each of
the following:

   a) Give prominent notice with each copy of the Combined Work that
   the Library is used in it and that the Library and its use are
   covered by this License.

   b) Accompany the Combined Work with a copy of the GNU GPL and this license
   document.

   c) For a Combined Work that displays copyright notices during
   execution, include the copyright notice for the Library among
   these notices, as well as a reference directing the user to the
   copies of the GNU GPL and this license document.

   d) Do one of the following:

       0) Convey the Minimal Corresponding Source under the terms of this
       License, and the Corresponding Application Code in a form
       suitable for, and under terms that permit, the user to
       recombine or relink the Application with a modified version of
       the Linked Version to produce a modified Combined Work, in the
       manner specified by section 6 of the GNU GPL for conveying
       Corresponding Source.

       1) Use a suitable shared library mechanism for linking with the
       Library.  A suitable mechanism is one that (a) uses at run time
       a copy of the Library already present on the user's computer
       system, and (b) will operate properly with a modified version
       of the Library that is interface-compatible with the Linked
       Version.

   e) Provide Installation Information, but only if you would otherwise
   be required to provide such information under section 6 of the
   GNU GPL, and only to the extent that such information is
   necessary to install and execute a modified version of the
   Combined Work produced by recombining or relinking the
   Application with a modified version of the Linked Version. (If
   you use option 4d0, the Installation Information must accompany
   the Minimal Corresponding Source and Corresponding Application
   Code. If you use option 4d1, you must provide the Installation
   Information in the manner specified by section 6 of the GNU GPL
   for conveying Corresponding Source.)

  5. Combined Libraries.

  You may place library facilities that are a work based on the
Library side by side in a single library together with other library
facilities that are not Applications and are not covered by this
License, and convey such a combined library under terms of your
choice, if you do both of the following:

   a) Accompany the combined library with a copy of the same work based
   on the Library, uncombined with any other library facilities,
   conveyed under the terms of this License.

   b) Give prominent notice with the combined library that part of it
   is a work based on the Library, and explaining where to find the
   accompanying uncombined form of the same work.

  6. Revised Versions of the GNU Lesser General Public License.

  The Free Software Foundation may publish revised and/or new versions
of the GNU Lesser General Public License from time to time. Such new
versions will be similar in spirit to the present version, but may
differ in detail to address new problems or concerns.

  Each version is given a distinguishing version number. If the
Library as you received it specifies that a certain numbered version
of the GNU Lesser General Public License "or any later version"
applies to it, you have the option of following the terms and
conditions either of that published version or of any later version
published by the Free Software Foundation. If the Library as you
received it does not specify a version number of the GNU Lesser
General Public License, you may choose any version of the GNU Lesser
General Public License ever published by the Free Software Foundation.

  If the Library as you received it specifies that a proxy can decide
whether future versions of the GNU Lesser General Public License shall
apply, that proxy's public statement of acceptance of any version is
permanent authorization for you to choose that version for the
Library.
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Application


	
class pyrs.resource.base.App(hooks=None, resources=None, **config)[source]

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

Resource application, provide routing and execution





	Parameters:	
	hooks (list [https://docs.python.org/library/functions.html#list]) – List of hook classes (check hooks)

	resources (list [https://docs.python.org/library/functions.html#list]) – Expected items (path, resource class, [namespace])

	config – optional configuration values (updated conf)










	
_add_class(path, resource, prefix='')[source]

	




	
_add_function(path, resource, prefix='')[source]

	




	
_make_rule(path, methods, endpoint)[source]

	




	
add(path, resource, prefix='')[source]

	




	
add_rule(rule)[source]

	




	
config = None

	Store the configuration (copied from conf)






	
dispatch(path_info, method, query=None, body=None, headers=None, cookies=None, session=None)[source]

	




	
handle_client_exceptions(ex, path_info, method, opts=None, req=None)[source]

	




	
handle_exception(ex, opts, req)[source]

	




	
hooks = []

	




	
resources = []

	List of rules, will be extended by App(resources=[])
Tuple should be presented: (‘path’, Resource, [namespace])






	
set_function(name, resource)[source]

	




	
setup_hooks()[source]

	




	
transform_exception(ex)[source]
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Resource


	
pyrs.resource.resource.DELETE(_func=None, **kwargs)[source]

	Decorator function
Ensure the given function will be available for GET method






	
pyrs.resource.resource.GET(_func=None, **kwargs)[source]

	Decorator function
Ensure the given function will be available for GET method






	
pyrs.resource.resource.PATCH(_func=None, **kwargs)[source]

	Decorator function
Ensure the given function will be available for GET method






	
pyrs.resource.resource.POST(_func=None, **kwargs)[source]

	Decorator function
Ensure the given function will be available for POST method






	
pyrs.resource.resource.PUT(_func=None, **kwargs)[source]

	Decorator function
Ensure the given function will be available for GET method






	
pyrs.resource.resource.RPC(_func=None, **kwargs)[source]

	Decorator function
Ensure the given function will be available for POST method
This action tend to use as Remote procedure call






	
pyrs.resource.resource.endpoint(_func=None, path='/', **kwargs)[source]

	Deadly simple decorator, add options to the given function.
Can be user with or without any keyword arguments.
The default options would contain the path and the name of the function.
Based on configuration: conf.decorate
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Response handling

The entry point of the application wrapped by the Request.
The request tend to be immutable.

Request actually is a builder, it builds request arguments for the endpoint,
can hold extra information about the application about the whole environment
and can be passed to the endpoint as well.


	
class pyrs.resource.request.Request(opts, app=None, path=None, query=None, body=None, headers=None, auth=None, cookies=None, session=None)[source]

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


	
_get_inject(name, force_kwargs=False)[source]

	




	
_inject(inject, value, opt=None)[source]

	




	
_parse_value(value, opt)[source]

	Parse a value based on options.
The option can be None means shouldn’t be not parsed
Can be an instance (or a subclass) of schema.Object.
In that case the schema load will be executed






	
_setup_injects()[source]

	




	
build()[source]
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Response handling


	
class pyrs.resource.response.Response(content, app=None, opts=None, request=None)[source]

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

Generic response class


	
build()[source]

	




	
setup()[source]
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Error handling


	
exception pyrs.resource.errors.ClientError(*args, **details)[source]

	Bases: pyrs.resource.errors.Error

Generic Client Error. Normally the client errors have 4xx status codes.


	
status = 400

	








	
class pyrs.resource.errors.DetailsSchema(extend=None, **attrs)[source]

	Bases: pyrs.schema.types.Object [https://pyrs-schema.readthedocs.org/en/latest/types.html#pyrs.schema.types.Object]

Details part of the error schema. Additional properties possible.


	
_attrs = OrderedDict([('additional', True)])

	




	
_definitions = None

	




	
_fields = OrderedDict([('traceback', <pyrs.schema.types.Array object at 0x7f126af49a58>), ('args', <pyrs.schema.types.Array object at 0x7f126af49d68>)])

	








	
exception pyrs.resource.errors.Error(*args, **details)[source]

	Bases: Exception

This is the base exception of this framework.
The response based on this exception will be a JSON data


	
description = None

	Description of error. Should give details about the error
In the message it will appearing as error_description






	
details = None

	None used as empty dict. Gives extra information about this error which
could be parsed by the consumer of API.






	
error = None

	Error code should be a string. If it’s not specified the class fully
qualified name will be used






	
get_details(debug=False)[source]

	Gives back detailed information about the error and the context.
By default its an empty dictionary. The debug depends on the debug
parameter should give back traceback information and the positional
arguments of the exception.
As this is part of the message should conform with the ErrorSchema.






	
get_headers()[source]

	This method gives back the header property by default or an empty dict,
but you can override, then provide special headers based on the context






	
get_message(debug=False)[source]

	Should give back a dictionary which will be threated the response body.
The message should be conform with the ErrorSchema.






	
get_status()[source]

	This method gives back the status property by default which will be
threated as HTTP status code. You can override, then provide your own
status code based on the context.






	
headers = None

	HTTP Response headers, (default None processed as empty)






	
schema = None

	You can specify your schema class for validating your message
By default the application default error schema the ErrorSchema will
be used






	
status = 500

	HTTP status code (default=500)






	
uri = None

	Reference for this error. You can pointing out a documentation which
gives more information about how could this error happen and how could
be possible to avoid






	
classmethod wrap(original)[source]

	Wraps the exception gives back an Error instance. The created Error
instance error property will be updated by the fully qualified name
of the original exception.
You could use it for Error instances as well, though is not
recommended.










	
class pyrs.resource.errors.ErrorResponse(content, app=None, opts=None, request=None)[source]

	Bases: pyrs.resource.response.Response


	
setup()[source]

	








	
class pyrs.resource.errors.ErrorSchema(extend=None, **attrs)[source]

	Bases: pyrs.schema.types.Object [https://pyrs-schema.readthedocs.org/en/latest/types.html#pyrs.schema.types.Object]

Describe how the error response should look like. Goal of this schema is
a minimalistic but usable error response.


	
_attrs = OrderedDict([('additional', False)])

	




	
_definitions = None

	




	
_fields = OrderedDict([('error', <pyrs.schema.types.String object at 0x7f126af49da0>), ('error_description', <pyrs.schema.types.String object at 0x7f126af49e48>), ('error_uri', <pyrs.schema.types.String object at 0x7f126af49e80>), ('message', <pyrs.schema.types.String object at 0x7f126af49eb8>), ('details', <pyrs.resource.errors.DetailsSchema object at 0x7f126af49ef0>)])

	




	
dump(ex)[source]

	








	
exception pyrs.resource.errors.InputValidationError(*args, **details)[source]

	Bases: pyrs.resource.errors.Error


	
error = 'invalid_request_format'

	




	
status = 400

	








	
exception pyrs.resource.errors.ValidationError(*args, **details)[source]

	Bases: pyrs.resource.errors.Error


	
error = 'validation_error'

	




	
status = 500
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Hooks

Hooks in general the way to override amend the exist functionality of app.
Even you could extend the app, sometimes much easier if you attach a hook like
authentication hook and the will process the request, make request.auth
available. But also you can create your own hook handling special header values
or give special error handling strategy.

The Hook class provide the skeleton of any further hooks.


	
class pyrs.resource.hooks.Hook[source]

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

Hooks help to extend the functionality of application. The 3 hooks executed
in different time of execution.
This class should be the base class of any further hook.


	
exception(request, exception)[source]

	If the function raise any exception it can be handled with this hook.
return will be used as response if it gives back any
(should be Response instance or None)






	
request(request)[source]

	Executed when the request is created. It can amend the request.
If has any return value it will be used as return value of the call,
the the function will be not called.
Can raise any exception and that will be treated as the function
exception, in that case the function will be not called.






	
response(response)[source]

	Executed after successful call of the function.
Response object created and passed to the hook.
Can modify the response or give back a new response.
Have to return the response object.
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Configuration

This module contains the default configurations.
The pyrs.resource.base.App config will be based on these values.


	
pyrs.resource.conf.debug = False

	You can get more information in response
like traceback and args of exception






	
pyrs.resource.conf.decorate = '_endpoint'

	This option will be used for decorators.
Usage getattr(func, conf.decorate)






	
pyrs.resource.conf.host = 'localhost'

	Default host for the application






	
pyrs.resource.conf.inject_app = False

	Enable/disable injecting the base.App as keyword argument






	
pyrs.resource.conf.inject_app_name = 'app'

	Name used for app injection






	
pyrs.resource.conf.inject_auth = False

	Enable/disable injecting the request.auth as keyword argument






	
pyrs.resource.conf.inject_auth_name = 'auth'

	With this name the auth will be injected






	
pyrs.resource.conf.inject_body = True

	Enable/disable injecting the request body






	
pyrs.resource.conf.inject_cookies = False

	Enable/disable injecting the cookies






	
pyrs.resource.conf.inject_cookies_name = 'cookies'

	With this name the cookies will be injected






	
pyrs.resource.conf.inject_path = True

	Enable/disable injecting the path arguments
If a name provided the path arguments will be injected as specified






	
pyrs.resource.conf.inject_query = True

	Enable/disable injecting the query arguments
If a name provided the query arguments will be injected as specified
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  Source code for collections

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

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

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

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

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

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

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

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

        '''
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        try:
            self.__root
        except AttributeError:
            self.__hardroot = _Link()
            self.__root = root = _proxy(self.__hardroot)
            root.prev = root.next = root
            self.__map = {}
        self.__update(*args, **kwds)

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

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

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

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

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

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

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

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

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

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

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

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

    __marker = object()

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

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

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

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

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

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

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

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

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

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


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

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

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

    __slots__ = ()

    _fields = {field_names!r}

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

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

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

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

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

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

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

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

{field_defs}
"""

_repr_template = '{name}=%r'

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

def namedtuple(typename, field_names, verbose=False, rename=False):
    """Returns a new subclass of tuple with named fields.

    >>> Point = namedtuple('Point', ['x', 'y'])
    >>> Point.__doc__                   # docstring for the new class
    'Point(x, y)'
    >>> p = Point(11, y=22)             # instantiate with positional args or keywords
    >>> p[0] + p[1]                     # indexable like a plain tuple
    33
    >>> x, y = p                        # unpack like a regular tuple
    >>> x, y
    (11, 22)
    >>> p.x + p.y                       # fields also accessable by name
    33
    >>> d = p._asdict()                 # convert to a dictionary
    >>> d['x']
    11
    >>> Point(**d)                      # convert from a dictionary
    Point(x=11, y=22)
    >>> p._replace(x=100)               # _replace() is like str.replace() but targets named fields
    Point(x=100, y=22)

    """

    # Validate the field names.  At the user's option, either generate an error
    # message or automatically replace the field name with a valid name.
    if isinstance(field_names, str):
        field_names = field_names.replace(',', ' ').split()
    field_names = list(map(str, field_names))
    if rename:
        seen = set()
        for index, name in enumerate(field_names):
            if (not name.isidentifier()
                or _iskeyword(name)
                or name.startswith('_')
                or name in seen):
                field_names[index] = '_%d' % index
            seen.add(name)
    for name in [typename] + field_names:
        if not name.isidentifier():
            raise ValueError('Type names and field names must be valid '
                             'identifiers: %r' % name)
        if _iskeyword(name):
            raise ValueError('Type names and field names cannot be a '
                             'keyword: %r' % name)
    seen = set()
    for name in field_names:
        if name.startswith('_') and not rename:
            raise ValueError('Field names cannot start with an underscore: '
                             '%r' % name)
        if name in seen:
            raise ValueError('Encountered duplicate field name: %r' % name)
        seen.add(name)

    # Fill-in the class template
    class_definition = _class_template.format(
        typename = typename,
        field_names = tuple(field_names),
        num_fields = len(field_names),
        arg_list = repr(tuple(field_names)).replace("'", "")[1:-1],
        repr_fmt = ', '.join(_repr_template.format(name=name)
                             for name in field_names),
        field_defs = '\n'.join(_field_template.format(index=index, name=name)
                               for index, name in enumerate(field_names))
    )

    # Execute the template string in a temporary namespace and support
    # tracing utilities by setting a value for frame.f_globals['__name__']
    namespace = dict(__name__='namedtuple_%s' % typename)
    exec(class_definition, namespace)
    result = namespace[typename]
    result._source = class_definition
    if verbose:
        print(result._source)

    # For pickling to work, the __module__ variable needs to be set to the frame
    # where the named tuple is created.  Bypass this step in environments where
    # sys._getframe is not defined (Jython for example) or sys._getframe is not
    # defined for arguments greater than 0 (IronPython).
    try:
        result.__module__ = _sys._getframe(1).f_globals.get('__name__', '__main__')
    except (AttributeError, ValueError):
        pass

    return result


########################################################################
###  Counter
########################################################################

def _count_elements(mapping, iterable):
    'Tally elements from the iterable.'
    mapping_get = mapping.get
    for elem in iterable:
        mapping[elem] = mapping_get(elem, 0) + 1

try:                                    # Load C helper function if available
    from _collections import _count_elements
except ImportError:
    pass

class Counter(dict):
    '''Dict subclass for counting hashable items.  Sometimes called a bag
    or multiset.  Elements are stored as dictionary keys and their counts
    are stored as dictionary values.

    >>> c = Counter('abcdeabcdabcaba')  # count elements from a string

    >>> c.most_common(3)                # three most common elements
    [('a', 5), ('b', 4), ('c', 3)]
    >>> sorted(c)                       # list all unique elements
    ['a', 'b', 'c', 'd', 'e']
    >>> ''.join(sorted(c.elements()))   # list elements with repetitions
    'aaaaabbbbcccdde'
    >>> sum(c.values())                 # total of all counts
    15

    >>> c['a']                          # count of letter 'a'
    5
    >>> for elem in 'shazam':           # update counts from an iterable
    ...     c[elem] += 1                # by adding 1 to each element's count
    >>> c['a']                          # now there are seven 'a'
    7
    >>> del c['b']                      # remove all 'b'
    >>> c['b']                          # now there are zero 'b'
    0

    >>> d = Counter('simsalabim')       # make another counter
    >>> c.update(d)                     # add in the second counter
    >>> c['a']                          # now there are nine 'a'
    9

    >>> c.clear()                       # empty the counter
    >>> c
    Counter()

    Note:  If a count is set to zero or reduced to zero, it will remain
    in the counter until the entry is deleted or the counter is cleared:

    >>> c = Counter('aaabbc')
    >>> c['b'] -= 2                     # reduce the count of 'b' by two
    >>> c.most_common()                 # 'b' is still in, but its count is zero
    [('a', 3), ('c', 1), ('b', 0)]

    '''
    # References:
    #   http://en.wikipedia.org/wiki/Multiset
    #   http://www.gnu.org/software/smalltalk/manual-base/html_node/Bag.html
    #   http://www.demo2s.com/Tutorial/Cpp/0380__set-multiset/Catalog0380__set-multiset.htm
    #   http://code.activestate.com/recipes/259174/
    #   Knuth, TAOCP Vol. II section 4.6.3

    def __init__(self, iterable=None, **kwds):
        '''Create a new, empty Counter object.  And if given, count elements
        from an input iterable.  Or, initialize the count from another mapping
        of elements to their counts.

        >>> c = Counter()                           # a new, empty counter
        >>> c = Counter('gallahad')                 # a new counter from an iterable
        >>> c = Counter({'a': 4, 'b': 2})           # a new counter from a mapping
        >>> c = Counter(a=4, b=2)                   # a new counter from keyword args

        '''
        super().__init__()
        self.update(iterable, **kwds)

    def __missing__(self, key):
        'The count of elements not in the Counter is zero.'
        # Needed so that self[missing_item] does not raise KeyError
        return 0

    def most_common(self, n=None):
        '''List the n most common elements and their counts from the most
        common to the least.  If n is None, then list all element counts.

        >>> Counter('abcdeabcdabcaba').most_common(3)
        [('a', 5), ('b', 4), ('c', 3)]

        '''
        # Emulate Bag.sortedByCount from Smalltalk
        if n is None:
            return sorted(self.items(), key=_itemgetter(1), reverse=True)
        return _heapq.nlargest(n, self.items(), key=_itemgetter(1))

    def elements(self):
        '''Iterator over elements repeating each as many times as its count.

        >>> c = Counter('ABCABC')
        >>> sorted(c.elements())
        ['A', 'A', 'B', 'B', 'C', 'C']

        # Knuth's example for prime factors of 1836:  2**2 * 3**3 * 17**1
        >>> prime_factors = Counter({2: 2, 3: 3, 17: 1})
        >>> product = 1
        >>> for factor in prime_factors.elements():     # loop over factors
        ...     product *= factor                       # and multiply them
        >>> product
        1836

        Note, if an element's count has been set to zero or is a negative
        number, elements() will ignore it.

        '''
        # Emulate Bag.do from Smalltalk and Multiset.begin from C++.
        return _chain.from_iterable(_starmap(_repeat, self.items()))

    # Override dict methods where necessary

    @classmethod
    def fromkeys(cls, iterable, v=None):
        # There is no equivalent method for counters because setting v=1
        # means that no element can have a count greater than one.
        raise NotImplementedError(
            'Counter.fromkeys() is undefined.  Use Counter(iterable) instead.')

    def update(self, iterable=None, **kwds):
        '''Like dict.update() but add counts instead of replacing them.

        Source can be an iterable, a dictionary, or another Counter instance.

        >>> c = Counter('which')
        >>> c.update('witch')           # add elements from another iterable
        >>> d = Counter('watch')
        >>> c.update(d)                 # add elements from another counter
        >>> c['h']                      # four 'h' in which, witch, and watch
        4

        '''
        # The regular dict.update() operation makes no sense here because the
        # replace behavior results in the some of original untouched counts
        # being mixed-in with all of the other counts for a mismash that
        # doesn't have a straight-forward interpretation in most counting
        # contexts.  Instead, we implement straight-addition.  Both the inputs
        # and outputs are allowed to contain zero and negative counts.

        if iterable is not None:
            if isinstance(iterable, Mapping):
                if self:
                    self_get = self.get
                    for elem, count in iterable.items():
                        self[elem] = count + self_get(elem, 0)
                else:
                    super().update(iterable) # fast path when counter is empty
            else:
                _count_elements(self, iterable)
        if kwds:
            self.update(kwds)

    def subtract(self, iterable=None, **kwds):
        '''Like dict.update() but subtracts counts instead of replacing them.
        Counts can be reduced below zero.  Both the inputs and outputs are
        allowed to contain zero and negative counts.

        Source can be an iterable, a dictionary, or another Counter instance.

        >>> c = Counter('which')
        >>> c.subtract('witch')             # subtract elements from another iterable
        >>> c.subtract(Counter('watch'))    # subtract elements from another counter
        >>> c['h']                          # 2 in which, minus 1 in witch, minus 1 in watch
        0
        >>> c['w']                          # 1 in which, minus 1 in witch, minus 1 in watch
        -1

        '''
        if iterable is not None:
            self_get = self.get
            if isinstance(iterable, Mapping):
                for elem, count in iterable.items():
                    self[elem] = self_get(elem, 0) - count
            else:
                for elem in iterable:
                    self[elem] = self_get(elem, 0) - 1
        if kwds:
            self.subtract(kwds)

    def copy(self):
        'Return a shallow copy.'
        return self.__class__(self)

    def __reduce__(self):
        return self.__class__, (dict(self),)

    def __delitem__(self, elem):
        'Like dict.__delitem__() but does not raise KeyError for missing values.'
        if elem in self:
            super().__delitem__(elem)

    def __repr__(self):
        if not self:
            return '%s()' % self.__class__.__name__
        try:
            items = ', '.join(map('%r: %r'.__mod__, self.most_common()))
            return '%s({%s})' % (self.__class__.__name__, items)
        except TypeError:
            # handle case where values are not orderable
            return '{0}({1!r})'.format(self.__class__.__name__, dict(self))

    # Multiset-style mathematical operations discussed in:
    #       Knuth TAOCP Volume II section 4.6.3 exercise 19
    #       and at http://en.wikipedia.org/wiki/Multiset
    #
    # Outputs guaranteed to only include positive counts.
    #
    # To strip negative and zero counts, add-in an empty counter:
    #       c += Counter()

    def __add__(self, other):
        '''Add counts from two counters.

        >>> Counter('abbb') + Counter('bcc')
        Counter({'b': 4, 'c': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            newcount = count + other[elem]
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count > 0:
                result[elem] = count
        return result

    def __sub__(self, other):
        ''' Subtract count, but keep only results with positive counts.

        >>> Counter('abbbc') - Counter('bccd')
        Counter({'b': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            newcount = count - other[elem]
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count < 0:
                result[elem] = 0 - count
        return result

    def __or__(self, other):
        '''Union is the maximum of value in either of the input counters.

        >>> Counter('abbb') | Counter('bcc')
        Counter({'b': 3, 'c': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            other_count = other[elem]
            newcount = other_count if count < other_count else count
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count > 0:
                result[elem] = count
        return result

    def __and__(self, other):
        ''' Intersection is the minimum of corresponding counts.

        >>> Counter('abbb') & Counter('bcc')
        Counter({'b': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            other_count = other[elem]
            newcount = count if count < other_count else other_count
            if newcount > 0:
                result[elem] = newcount
        return result

    def __pos__(self):
        'Adds an empty counter, effectively stripping negative and zero counts'
        return self + Counter()

    def __neg__(self):
        '''Subtracts from an empty counter.  Strips positive and zero counts,
        and flips the sign on negative counts.

        '''
        return Counter() - self

    def _keep_positive(self):
        '''Internal method to strip elements with a negative or zero count'''
        nonpositive = [elem for elem, count in self.items() if not count > 0]
        for elem in nonpositive:
            del self[elem]
        return self

    def __iadd__(self, other):
        '''Inplace add from another counter, keeping only positive counts.

        >>> c = Counter('abbb')
        >>> c += Counter('bcc')
        >>> c
        Counter({'b': 4, 'c': 2, 'a': 1})

        '''
        for elem, count in other.items():
            self[elem] += count
        return self._keep_positive()

    def __isub__(self, other):
        '''Inplace subtract counter, but keep only results with positive counts.

        >>> c = Counter('abbbc')
        >>> c -= Counter('bccd')
        >>> c
        Counter({'b': 2, 'a': 1})

        '''
        for elem, count in other.items():
            self[elem] -= count
        return self._keep_positive()

    def __ior__(self, other):
        '''Inplace union is the maximum of value from either counter.

        >>> c = Counter('abbb')
        >>> c |= Counter('bcc')
        >>> c
        Counter({'b': 3, 'c': 2, 'a': 1})

        '''
        for elem, other_count in other.items():
            count = self[elem]
            if other_count > count:
                self[elem] = other_count
        return self._keep_positive()

    def __iand__(self, other):
        '''Inplace intersection is the minimum of corresponding counts.

        >>> c = Counter('abbb')
        >>> c &= Counter('bcc')
        >>> c
        Counter({'b': 1})

        '''
        for elem, count in self.items():
            other_count = other[elem]
            if other_count < count:
                self[elem] = other_count
        return self._keep_positive()


########################################################################
###  ChainMap (helper for configparser and string.Template)
########################################################################

class ChainMap(MutableMapping):
    ''' A ChainMap groups multiple dicts (or other mappings) together
    to create a single, updateable view.

    The underlying mappings are stored in a list.  That list is public and can
    accessed or updated using the *maps* attribute.  There is no other state.

    Lookups search the underlying mappings successively until a key is found.
    In contrast, writes, updates, and deletions only operate on the first
    mapping.

    '''

    def __init__(self, *maps):
        '''Initialize a ChainMap by setting *maps* to the given mappings.
        If no mappings are provided, a single empty dictionary is used.

        '''
        self.maps = list(maps) or [{}]          # always at least one map

    def __missing__(self, key):
        raise KeyError(key)

    def __getitem__(self, key):
        for mapping in self.maps:
            try:
                return mapping[key]             # can't use 'key in mapping' with defaultdict
            except KeyError:
                pass
        return self.__missing__(key)            # support subclasses that define __missing__

    def get(self, key, default=None):
        return self[key] if key in self else default

    def __len__(self):
        return len(set().union(*self.maps))     # reuses stored hash values if possible

    def __iter__(self):
        return iter(set().union(*self.maps))

    def __contains__(self, key):
        return any(key in m for m in self.maps)

    def __bool__(self):
        return any(self.maps)

    @_recursive_repr()
    def __repr__(self):
        return '{0.__class__.__name__}({1})'.format(
            self, ', '.join(map(repr, self.maps)))

    @classmethod
    def fromkeys(cls, iterable, *args):
        'Create a ChainMap with a single dict created from the iterable.'
        return cls(dict.fromkeys(iterable, *args))

    def copy(self):
        'New ChainMap or subclass with a new copy of maps[0] and refs to maps[1:]'
        return self.__class__(self.maps[0].copy(), *self.maps[1:])

    __copy__ = copy

    def new_child(self, m=None):                # like Django's Context.push()
        '''
        New ChainMap with a new map followed by all previous maps. If no
        map is provided, an empty dict is used.
        '''
        if m is None:
            m = {}
        return self.__class__(m, *self.maps)

    @property
    def parents(self):                          # like Django's Context.pop()
        'New ChainMap from maps[1:].'
        return self.__class__(*self.maps[1:])

    def __setitem__(self, key, value):
        self.maps[0][key] = value

    def __delitem__(self, key):
        try:
            del self.maps[0][key]
        except KeyError:
            raise KeyError('Key not found in the first mapping: {!r}'.format(key))

    def popitem(self):
        'Remove and return an item pair from maps[0]. Raise KeyError is maps[0] is empty.'
        try:
            return self.maps[0].popitem()
        except KeyError:
            raise KeyError('No keys found in the first mapping.')

    def pop(self, key, *args):
        'Remove *key* from maps[0] and return its value. Raise KeyError if *key* not in maps[0].'
        try:
            return self.maps[0].pop(key, *args)
        except KeyError:
            raise KeyError('Key not found in the first mapping: {!r}'.format(key))

    def clear(self):
        'Clear maps[0], leaving maps[1:] intact.'
        self.maps[0].clear()


################################################################################
### UserDict
################################################################################

class UserDict(MutableMapping):

    # Start by filling-out the abstract methods
    def __init__(self, dict=None, **kwargs):
        self.data = {}
        if dict is not None:
            self.update(dict)
        if len(kwargs):
            self.update(kwargs)
    def __len__(self): return len(self.data)
    def __getitem__(self, key):
        if key in self.data:
            return self.data[key]
        if hasattr(self.__class__, "__missing__"):
            return self.__class__.__missing__(self, key)
        raise KeyError(key)
    def __setitem__(self, key, item): self.data[key] = item
    def __delitem__(self, key): del self.data[key]
    def __iter__(self):
        return iter(self.data)

    # Modify __contains__ to work correctly when __missing__ is present
    def __contains__(self, key):
        return key in self.data

    # Now, add the methods in dicts but not in MutableMapping
    def __repr__(self): return repr(self.data)
    def copy(self):
        if self.__class__ is UserDict:
            return UserDict(self.data.copy())
        import copy
        data = self.data
        try:
            self.data = {}
            c = copy.copy(self)
        finally:
            self.data = data
        c.update(self)
        return c
    @classmethod
    def fromkeys(cls, iterable, value=None):
        d = cls()
        for key in iterable:
            d[key] = value
        return d



################################################################################
### UserList
################################################################################

class UserList(MutableSequence):
    """A more or less complete user-defined wrapper around list objects."""
    def __init__(self, initlist=None):
        self.data = []
        if initlist is not None:
            # XXX should this accept an arbitrary sequence?
            if type(initlist) == type(self.data):
                self.data[:] = initlist
            elif isinstance(initlist, UserList):
                self.data[:] = initlist.data[:]
            else:
                self.data = list(initlist)
    def __repr__(self): return repr(self.data)
    def __lt__(self, other): return self.data <  self.__cast(other)
    def __le__(self, other): return self.data <= self.__cast(other)
    def __eq__(self, other): return self.data == self.__cast(other)
    def __ne__(self, other): return self.data != self.__cast(other)
    def __gt__(self, other): return self.data >  self.__cast(other)
    def __ge__(self, other): return self.data >= self.__cast(other)
    def __cast(self, other):
        return other.data if isinstance(other, UserList) else other
    def __contains__(self, item): return item in self.data
    def __len__(self): return len(self.data)
    def __getitem__(self, i): return self.data[i]
    def __setitem__(self, i, item): self.data[i] = item
    def __delitem__(self, i): del self.data[i]
    def __add__(self, other):
        if isinstance(other, UserList):
            return self.__class__(self.data + other.data)
        elif isinstance(other, type(self.data)):
            return self.__class__(self.data + other)
        return self.__class__(self.data + list(other))
    def __radd__(self, other):
        if isinstance(other, UserList):
            return self.__class__(other.data + self.data)
        elif isinstance(other, type(self.data)):
            return self.__class__(other + self.data)
        return self.__class__(list(other) + self.data)
    def __iadd__(self, other):
        if isinstance(other, UserList):
            self.data += other.data
        elif isinstance(other, type(self.data)):
            self.data += other
        else:
            self.data += list(other)
        return self
    def __mul__(self, n):
        return self.__class__(self.data*n)
    __rmul__ = __mul__
    def __imul__(self, n):
        self.data *= n
        return self
    def append(self, item): self.data.append(item)
    def insert(self, i, item): self.data.insert(i, item)
    def pop(self, i=-1): return self.data.pop(i)
    def remove(self, item): self.data.remove(item)
    def clear(self): self.data.clear()
    def copy(self): return self.__class__(self)
    def count(self, item): return self.data.count(item)
    def index(self, item, *args): return self.data.index(item, *args)
    def reverse(self): self.data.reverse()
    def sort(self, *args, **kwds): self.data.sort(*args, **kwds)
    def extend(self, other):
        if isinstance(other, UserList):
            self.data.extend(other.data)
        else:
            self.data.extend(other)



################################################################################
### UserString
################################################################################

class UserString(Sequence):
    def __init__(self, seq):
        if isinstance(seq, str):
            self.data = seq
        elif isinstance(seq, UserString):
            self.data = seq.data[:]
        else:
            self.data = str(seq)
    def __str__(self): return str(self.data)
    def __repr__(self): return repr(self.data)
    def __int__(self): return int(self.data)
    def __float__(self): return float(self.data)
    def __complex__(self): return complex(self.data)
    def __hash__(self): return hash(self.data)

    def __eq__(self, string):
        if isinstance(string, UserString):
            return self.data == string.data
        return self.data == string
    def __ne__(self, string):
        if isinstance(string, UserString):
            return self.data != string.data
        return self.data != string
    def __lt__(self, string):
        if isinstance(string, UserString):
            return self.data < string.data
        return self.data < string
    def __le__(self, string):
        if isinstance(string, UserString):
            return self.data <= string.data
        return self.data <= string
    def __gt__(self, string):
        if isinstance(string, UserString):
            return self.data > string.data
        return self.data > string
    def __ge__(self, string):
        if isinstance(string, UserString):
            return self.data >= string.data
        return self.data >= string

    def __contains__(self, char):
        if isinstance(char, UserString):
            char = char.data
        return char in self.data

    def __len__(self): return len(self.data)
    def __getitem__(self, index): return self.__class__(self.data[index])
    def __add__(self, other):
        if isinstance(other, UserString):
            return self.__class__(self.data + other.data)
        elif isinstance(other, str):
            return self.__class__(self.data + other)
        return self.__class__(self.data + str(other))
    def __radd__(self, other):
        if isinstance(other, str):
            return self.__class__(other + self.data)
        return self.__class__(str(other) + self.data)
    def __mul__(self, n):
        return self.__class__(self.data*n)
    __rmul__ = __mul__
    def __mod__(self, args):
        return self.__class__(self.data % args)

    # the following methods are defined in alphabetical order:
    def capitalize(self): return self.__class__(self.data.capitalize())
    def center(self, width, *args):
        return self.__class__(self.data.center(width, *args))
    def count(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.count(sub, start, end)
    def encode(self, encoding=None, errors=None): # XXX improve this?
        if encoding:
            if errors:
                return self.__class__(self.data.encode(encoding, errors))
            return self.__class__(self.data.encode(encoding))
        return self.__class__(self.data.encode())
    def endswith(self, suffix, start=0, end=_sys.maxsize):
        return self.data.endswith(suffix, start, end)
    def expandtabs(self, tabsize=8):
        return self.__class__(self.data.expandtabs(tabsize))
    def find(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.find(sub, start, end)
    def format(self, *args, **kwds):
        return self.data.format(*args, **kwds)
    def index(self, sub, start=0, end=_sys.maxsize):
        return self.data.index(sub, start, end)
    def isalpha(self): return self.data.isalpha()
    def isalnum(self): return self.data.isalnum()
    def isdecimal(self): return self.data.isdecimal()
    def isdigit(self): return self.data.isdigit()
    def isidentifier(self): return self.data.isidentifier()
    def islower(self): return self.data.islower()
    def isnumeric(self): return self.data.isnumeric()
    def isspace(self): return self.data.isspace()
    def istitle(self): return self.data.istitle()
    def isupper(self): return self.data.isupper()
    def join(self, seq): return self.data.join(seq)
    def ljust(self, width, *args):
        return self.__class__(self.data.ljust(width, *args))
    def lower(self): return self.__class__(self.data.lower())
    def lstrip(self, chars=None): return self.__class__(self.data.lstrip(chars))
    def partition(self, sep):
        return self.data.partition(sep)
    def replace(self, old, new, maxsplit=-1):
        if isinstance(old, UserString):
            old = old.data
        if isinstance(new, UserString):
            new = new.data
        return self.__class__(self.data.replace(old, new, maxsplit))
    def rfind(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.rfind(sub, start, end)
    def rindex(self, sub, start=0, end=_sys.maxsize):
        return self.data.rindex(sub, start, end)
    def rjust(self, width, *args):
        return self.__class__(self.data.rjust(width, *args))
    def rpartition(self, sep):
        return self.data.rpartition(sep)
    def rstrip(self, chars=None):
        return self.__class__(self.data.rstrip(chars))
    def split(self, sep=None, maxsplit=-1):
        return self.data.split(sep, maxsplit)
    def rsplit(self, sep=None, maxsplit=-1):
        return self.data.rsplit(sep, maxsplit)
    def splitlines(self, keepends=False): return self.data.splitlines(keepends)
    def startswith(self, prefix, start=0, end=_sys.maxsize):
        return self.data.startswith(prefix, start, end)
    def strip(self, chars=None): return self.__class__(self.data.strip(chars))
    def swapcase(self): return self.__class__(self.data.swapcase())
    def title(self): return self.__class__(self.data.title())
    def translate(self, *args):
        return self.__class__(self.data.translate(*args))
    def upper(self): return self.__class__(self.data.upper())
    def zfill(self, width): return self.__class__(self.data.zfill(width))
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  Source code for pyrs.resource.hooks

"""
Hooks in general the way to override amend the exist functionality of app.
Even you could extend the app, sometimes much easier if you attach a hook like
authentication hook and the will process the request, make request.auth
available. But also you can create your own hook handling special header values
or give special error handling strategy.

The `Hook` class provide the skeleton of any further hooks.
"""


[docs]class Hook(object):
    """
    Hooks help to extend the functionality of application. The 3 hooks executed
    in different time of execution.
    This class should be the base class of any further hook.
    """

[docs]    def request(self, request):
        """
        Executed when the request is created. It can amend the request.
        If has any return value it will be used as return value of the call,
        the the function will be not called.
        Can raise any exception and that will be treated as the function
        exception, in that case the function will be not called.
        """
        pass


[docs]    def response(self, response):
        """
        Executed after successful call of the function.
        Response object created and passed to the hook.
        Can modify the response or give back a new response.
        Have to return the response object.
        """
        return response


[docs]    def exception(self, request, exception):
        """
        If the function raise any exception it can be handled with this hook.
        return will be used as response if it gives back any
        (should be `Response` instance or `None`)
        """
        pass
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  Source code for pyrs.resource.request

"""
The entry point of the application wrapped by the Request.
The request tend to be immutable.

Request actually is a builder, it builds request arguments for the endpoint,
can hold extra information about the application about the whole environment
and can be passed to the endpoint as well.
"""
import inspect

from pyrs import schema
import jsonschema

from . import lib
from . import errors


[docs]class Request(object):

    def __init__(
        self, opts, app=None, path=None, query=None, body=None, headers=None,
        auth=None, cookies=None, session=None
    ):
        self.app = app or lib.get_config()
        self.auth = auth
        self.body = body or {}
        self.cookies = cookies
        self.headers = headers or {}
        self.opts = opts
        self.path = path or {}
        self.query = query or {}
        self.session = session

        self._setup_injects()

[docs]    def build(self):
        kwargs = {}
        kwargs.update(self._inject(
            self._inject_body, self.body,
            self.opts.get(self.app['body_schema_option'], None)
        ))
        kwargs.update(self._inject(self._inject_path, self.path))
        kwargs.update(self._inject(
            self._inject_query, self.query,
            self.opts.get(self.app['query_schema_option'], None)
        ))
        kwargs.update(self._inject(self._inject_app, self.app))
        kwargs.update(self._inject(self._inject_auth, self.auth))
        kwargs.update(self._inject(self._inject_cookies, self.cookies))
        kwargs.update(self._inject(self._inject_request, self))
        kwargs.update(self._inject(self._inject_session, self.session))
        return kwargs


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

[docs]    def _setup_injects(self):
        self._inject_body = self._get_inject('inject_body', False)
        self._inject_path = self._get_inject('inject_path', False)
        self._inject_query = self._get_inject('inject_query', False)

        self._inject_app = self._get_inject('inject_app', True)
        self._inject_auth = self._get_inject('inject_auth', True)
        self._inject_cookies = self._get_inject('inject_cookies', True)
        self._inject_request = self._get_inject('inject_request', True)
        self._inject_session = self._get_inject('inject_session', True)


[docs]    def _get_inject(self, name, force_kwargs=False):
        inject = self.opts.get(
            name, self.app[name]
        )
        if force_kwargs and inject is True:
            inject = self.app[name+'_name']
        return inject


[docs]    def _inject(self, inject, value, opt=None):
        if inject:
            value = self._parse_value(value, opt)
            if inject is True:
                return value
            else:
                return {inject: value}
        return {}


[docs]    def _parse_value(self, value, opt):
        """Parse a value based on options.
        The option can be `None` means shouldn't be not parsed
        Can be an instance (or a subclass) of `schema.Object`.
        In that case the schema `load` will be executed
        """
        if inspect.isclass(opt) and issubclass(opt, schema.Object):
            opt = opt()
        if isinstance(opt, schema.Object):
            try:
                return opt.load(value)
            except jsonschema.exceptions.ValidationError as ex:
                raise errors.InputValidationError(cause=ex)
        return value
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  Source code for pyrs.resource.response

import inspect

from pyrs import schema

from . import lib


[docs]class Response(object):
    """Generic response class"""

    def __init__(self, content, app=None, opts=None, request=None):
        self.content = content
        self.app = app or lib.get_config()
        self.opts = opts or {}
        self.request = request
        self.setup()

[docs]    def setup(self):
        self.processor = self.opts.get(
            self.app['option_response_name']
        )
        if inspect.isclass(self.processor):
            self.processor = self.processor()
        self.status = self.opts.get(
            self.app['option_status_name'], self.app['option_status']
        )
        self.headers = self.opts.get(
            self.app['option_headers_name'], {}
        )


[docs]    def build(self):
        status = self.status
        headers = self.headers.copy()
        content = self.content
        if isinstance(content, tuple):
            if len(content) == 3:
                content, status, headers_update = content
                headers.update(headers_update)
            if len(content) == 2 and isinstance(content[1], int):
                content, status = content
            if len(content) == 2 and isinstance(content[1], dict):
                content, headers_update = content
                headers.update(headers_update)
        if isinstance(self.processor, schema.Schema):
            headers['Content-Type'] = 'application/json'
            content = self.processor.dump(content)
            return (content, status, headers)
        if callable(self.processor):
            return self.processor(content, status, headers)
        return (content, status, headers)
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  Source code for pyrs.resource.errors

from pyrs import schema
import six

from . import lib
from . import response


[docs]class Error(Exception):
    """
    This is the base exception of this framework.
    The response based on this exception will be a JSON data
    """

    #: HTTP status code (default=500)
    status = 500

    #: HTTP Response headers, (default None processed as empty)
    headers = None

    #: Error code should be a string. If it's not specified the class fully
    #: qualified name will be used
    error = None

    #: Description of error. Should give details about the error
    #: In the message it will appearing as error_description
    description = None

    #: Reference for this error. You can pointing out a documentation which
    #: gives more information about how could this error happen and how could
    #: be possible to avoid
    uri = None

    #: None used as empty dict. Gives extra information about this error which
    #: could be parsed by the consumer of API.
    details = None

    #: You can specify your schema class for validating your message
    #: By default the application default error schema the `ErrorSchema` will
    #: be used
    schema = None

    def __init__(self, *args, **details):
        super(Error, self).__init__(*args)
        if six.PY3:
            self.traceback = lib.parse_traceback(self.__traceback__)
            cause = self.__cause__ or self.__context__
        else:
            self.traceback = lib.get_traceback()
            cause = None
        self.cause = details.pop('cause', cause)
        self.details = details

[docs]    def get_headers(self):
        """
        This method gives back the header property by default or an empty dict,
        but you can override, then provide special headers based on the context
        """
        return self.headers or {}


[docs]    def get_status(self):
        """
        This method gives back the status property by default which will be
        threated as HTTP status code. You can override, then provide your own
        status code based on the context.
        """
        return self.status


[docs]    def get_message(self, debug=False):
        """
        Should give back a dictionary which will be threated the response body.
        The message should be conform with the `ErrorSchema`.
        """
        res = {
            'error': self.error or lib.get_fqname(self)
        }
        if self.args:
            res['message'] = self.args[0]
        if self.description:
            res['error_description'] = self.description
        if self.uri:
            res['error_uri'] = self.uri
        details = self.get_details(debug)
        if details:
            res['details'] = details
        return res


[docs]    def get_details(self, debug=False):
        """
        Gives back detailed information about the error and the context.
        By default its an empty dictionary. The `debug` depends on the debug
        parameter should give back traceback information and the positional
        arguments of the exception.
        As this is part of the message should conform with the `ErrorSchema`.
        """
        details = {}
        if self.details:
            details = self.details.copy()
        if debug:
            details['traceback'] = self.traceback
            details['args'] = self.args[1:]
        return details


    @classmethod
[docs]    def wrap(cls, original):
        """
        Wraps the exception gives back an `Error` instance. The created `Error`
        instance `error` property will be updated by the fully qualified name
        of the `original` exception.
        You could use it for `Error` instances as well, though is not
        recommended.
        """
        ex = cls(*original.args, cause=original)
        ex.error = lib.get_fqname(original)
        return ex




[docs]class ClientError(Error):
    """
    Generic Client Error. Normally the client errors have 4xx status codes.
    """
    status = 400



[docs]class ValidationError(Error):
    status = 500
    error = 'validation_error'



[docs]class InputValidationError(Error):
    status = 400
    error = 'invalid_request_format'



[docs]class DetailsSchema(schema.Object):
    """
    Details part of the error schema. Additional properties possible.
    """
    traceback = schema.Array()
    args = schema.Array()

    class Attrs:
        additional = True



[docs]class ErrorSchema(schema.Object):
    """
    Describe how the error response should look like. Goal of this schema is
    a minimalistic but usable error response.
    """
    error = schema.String(required=True)
    error_description = schema.String()
    error_uri = schema.String()
    message = schema.String()
    details = DetailsSchema()

[docs]    def dump(self, ex):
        msg = ex.get_message(self['debug'])
        return super(ErrorSchema, self).dump(msg)




[docs]class ErrorResponse(response.Response):

[docs]    def setup(self):
        if not isinstance(self.content, Error):
            self.content = Error.wrap(self.content)
        self.status = self.content.get_status()
        self.headers = self.content.get_headers()
        if self.content.schema:
            self.processor = self.content.schema(debug=self.app['debug'])
        else:
            self.processor = ErrorSchema(debug=self.app['debug'])
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  Source code for pyrs.resource.resource

from . import conf

"""
This module mainly define decorators for resources
"""


[docs]def endpoint(_func=None, path="/", **kwargs):
    """
    Deadly simple decorator, add options to the given function.
    Can be user with or without any keyword arguments.
    The default options would contain the path and the name of the function.
    Based on configuration: :py:data:`.conf.decorate`
    """
    def decorator(_func):
        if not hasattr(_func, conf.decorate):
            setattr(_func, conf.decorate, {})
        getattr(_func, conf.decorate).update(kwargs)
        getattr(_func, conf.decorate).update({
            'path': path,
            'name': kwargs.pop('name', _func.__name__),
            'status': kwargs.pop('status', 200),
        })
        return _func
    if _func is not None:
        return decorator(_func)
    return decorator



[docs]def GET(_func=None, **kwargs):
    """
    Decorator function
    Ensure the given function will be available for GET method
    """
    return endpoint(_func, methods=['GET'], **kwargs)



[docs]def POST(_func=None, **kwargs):
    """
    Decorator function
    Ensure the given function will be available for POST method
    """
    return endpoint(
        _func, methods=['POST'], status=kwargs.pop('status', 201), **kwargs
    )



[docs]def RPC(_func=None, **kwargs):
    """
    Decorator function
    Ensure the given function will be available for POST method
    This action tend to use as Remote procedure call
    """
    return endpoint(
        _func, methods=['POST'], **kwargs
    )



[docs]def PUT(_func=None, **kwargs):
    """
    Decorator function
    Ensure the given function will be available for GET method
    """
    return endpoint(_func, methods=['PUT'], **kwargs)



[docs]def DELETE(_func=None, **kwargs):
    """
    Decorator function
    Ensure the given function will be available for GET method
    """
    return endpoint(_func, methods=['DELETE'], **kwargs)



[docs]def PATCH(_func=None, **kwargs):
    """
    Decorator function
    Ensure the given function will be available for GET method
    """
    return endpoint(_func, methods=['PATCH'], **kwargs)
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  Source code for pyrs.resource.base

import inspect

import werkzeug

from . import lib
from . import request
from . import response
from . import errors


[docs]class App(object):
    """
    Resource application, provide routing and execution

    :param list hooks: List of hook classes (check :py:mod:`.hooks`)
    :param list resources: Expected items `(path, resource class, [namespace])`
    :param config: optional configuration values (updated :py:mod:`.conf`)
    """
    hooks = []

    #: List of rules, will be **extended** by App(resources=[])
    #: Tuple should be presented: ('path', Resource, [namespace])
    resources = []

    def __init__(self, hooks=None, resources=None, **config):
        #: Store the configuration (copied from :py:mod:`.conf`)
        self.config = lib.get_config(getattr(self, 'config', {}))
        self.functions = {}
        if hooks is not None:
            self.hooks = hooks
        self.config.update(config)
        self.rules = werkzeug.routing.Map()
        for resource in self.resources:
            self.add(*resource)
        for resource in resources or ():
            self.add(*resource)
        self.adapter = self.rules.bind(self['host'])
        self.setup_hooks()

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

[docs]    def dispatch(
        self, path_info, method, query=None, body=None, headers=None,
        cookies=None, session=None
    ):
        opts = None
        req = None
        try:
            endpoint, path = self.adapter.match(path_info, method)
            func = self.functions[endpoint]
            opts = lib.get_options(func)
            req = request.Request(
                opts, self, path, query, body, headers, cookies, session
            )
            kwargs = req.build()
        except Exception as ex:
            res = self.handle_client_exceptions(
                ex, path_info, method, opts, req
            )
            return res.build()

        try:
            content = func(**kwargs)
            res = response.Response(content, self, opts, req)
            return res.build()
        except Exception as ex:
            res = self.handle_exception(ex, opts, req)
        return res.build()


[docs]    def add(self, path, resource, prefix=''):
        if inspect.isfunction(resource):
            self._add_function(path, resource, prefix)
        elif inspect.isclass(resource):
            self._add_class(path, resource(), prefix)
        else:
            self._add_class(path, resource, prefix)


[docs]    def handle_client_exceptions(
        self, ex, path_info, method, opts=None, req=None
    ):
        ex = self.transform_exception(ex)
        res = errors.ErrorResponse(ex, self, opts, req)
        return res


[docs]    def handle_exception(self, ex, opts, req):
        ex = self.transform_exception(ex)
        res = errors.ErrorResponse(ex, self, opts, req)
        return res


[docs]    def transform_exception(self, ex):
        return ex


[docs]    def add_rule(self, rule):
        self.rules.add(rule)


[docs]    def set_function(self, name, resource):
        self.functions[name] = resource


[docs]    def setup_hooks(self):
        pass


[docs]    def _add_class(self, path, resource, prefix=''):
        members = lib.get_resource_members(resource)
        if not members:
            raise ValueError(
                "There is no endpoint in the given resource: %s" % resource
            )
        if not prefix:
            prefix = getattr(resource, '_name', lib.get_fqname(resource))
        for member in members:
            opts = lib.get_options(member)
            self._add_function(path+opts['path'], member, prefix)


[docs]    def _add_function(self, path, resource, prefix=''):
        opts = lib.get_options(resource)
        if opts:
            if prefix:
                prefix += '#'
            name = prefix+opts['name']
            rule = self._make_rule(path, opts['methods'], name)
            self.add_rule(rule)
            self.set_function(name, resource)
        else:
            raise ValueError(
                "The given function (%s) is not and endpoint endpoint"
                % resource
            )


[docs]    def _make_rule(self, path, methods, endpoint):
        return werkzeug.routing.Rule(path, methods=methods, endpoint=endpoint)
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