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typedjsonrpc


 [https://img.shields.io/pypi/status/typedjsonrpc]
 [https://img.shields.io/pypi/l/typedjsonrpc]
 [https://img.shields.io/pypi/pyversions/typedjsonrpc]
 [https://img.shields.io/pypi/wheel/typedjsonrpc]
 [http://badge.fury.io/py/typedjsonrpc][image: https://circleci.com/gh/palantir/typedjsonrpc.svg?style=shield]
 [https://circleci.com/gh/palantir/typedjsonrpc]typedjsonrpc is a decorator-based JSON-RPC [http://www.jsonrpc.org/specification] library for
Python that exposes parameter and return types. It is influenced by
Flask JSON-RPC [https://github.com/cenobites/flask-jsonrpc] but has some key differences:

typedjsonrpc...


	allows return type checking

	focuses on easy debugging



These docs are also available on Read the Docs [http://typedjsonrpc.readthedocs.org].


Using typedjsonrpc


Installation

Use pip to install typedjsonrpc:

$ pip install typedjsonrpc








Project setup

To include typedjsonrpc in your project, use:

from typedjsonrpc.registry import Registry
from typedjsonrpc.server import Server

registry = Registry()
server = Server(registry)





The registry will keep track of methods that are available for JSON-RPC. Whenever you annotate
a method, it will be added to the registry. You can always use the method rpc.describe() to get
a description of all available methods. Server is a
WSGI [http://wsgi.readthedocs.org/en/latest/] compatible app that handles requests. Server
also has a development mode that can be run using server.run(host, port).




Example usage

Annotate your methods to make them accessible and provide type information:

@registry.method(returns=int, a=int, b=int)
def add(a, b):
    return a + b

@registry.method(returns=str, a=str, b=str)
def concat(a, b):
    return a + b





The return type has to be declared using the returns keyword. For methods that don’t return
anything, you can use either type(None) or just None:

@registry.method(returns=type(None), a=str)
def foo(a):
    print(a)

@registry.method(returns=None, a=int)
def bar(a):
    print(5 * a)





You can use any of the basic JSON types:







	JSON type
	Python type




	string
	basestring (Python 2), str (Python 3)


	number
	int, float


	null
	None


	boolean
	bool


	array
	list


	object
	dict





Your functions may also accept *args and **kwargs, but you cannot declare their types. So
the correct way to use these would be:

@registry.method(a=str)
def foo(a, *args, **kwargs):
    return a + str(args) + str(kwargs)





To check that everything is running properly, try (assuming add is declared in your main
module):

$ curl -XPOST http://<host>:<port>/api -d @- <<EOF
{
    "jsonrpc": "2.0",
    "method": "__main__.add",
    "params": {
        "a": 5,
        "b": 7
    },
    "id": "foo"
}
EOF

{
    "jsonrpc": "2.0",
    "id": "foo",
    "result": 12
}





Passing any non-integer arguments into add will raise a InvalidParamsError.




Batching

You can send a list of JSON-RPC request objects as one request and will receive a list of JSON-RPC
response objects in return. These response objects can be mapped back to the request objects using
the id. Here’s an example of calling the add method with two sets of parameters:

$ curl -XPOST http://<host>:<port>/api -d @- <<EOF
[
    {
        "jsonrpc": "2.0",
        "method": "__main__.add",
        "params": {
            "a": 5,
            "b": 7
        },
        "id": "foo"
    }, {
        "jsonrpc": "2.0",
        "method": "__main__.add",
        "params": {
            "a": 42,
            "b": 1337
        },
        "id": "bar"
    }
]
EOF

[
    {
        "jsonrpc": "2.0",
        "id": "foo",
        "result": 12
    }, {
        "jsonrpc": "2.0",
        "id": "bar",
        "result": 1379
    }
]








Debugging

If you create the registry with the parameter debug=True, you’ll be able to use
werkzeug’s debugger [http://werkzeug.pocoo.org/docs/0.10/debug/]. In that case, if there is an
error during execution - e.g. you tried to use a string as one of the parameters for add - the
response will contain an error object with a debug_url:

$ curl -XPOST http://<host>:<port>/api -d @- <<EOF
{
    "jsonrpc": "2.0",
    "method": "__main__.add",
    "params": {
        "a": 42,
        "b": "hello"
    },
    "id": "bar"
}
EOF

{
    "jsonrpc": "2.0",
    "id": "bar",
    "error": {
        "message": "Invalid params",
        "code": -32602,
        "data": {
            "message": "Value 'hello' for parameter 'b' is not of expected type <type 'int'>.",
            "debug_url": "/debug/1234567890"
        }
    }
}





This tells you to find the traceback interpreter at <host>:<port>/debug/1234567890.




Logging

The registry has a default logger in the module typedjsonrpc.registry and it logs all errors
that are not defined by typedjsonrpc. You can configure the logger as follows:

import logging
logger = logging.getLogger("typedjsonrpc.registry")
# Do configuration to this logger








HTTP status codes

Since typedjsonrpc 0.4.0, HTTP status codes were added to the responses from the
typedjsonrpc.server.Server class. This is to improve the usage of typedjsonrpc over HTTP. The
following chart are the satus codes which are returned:








	Condition
	Batched
	Status code




	Success
	Y
	200


	N
	200


	All notifications
	Y
	204


	N
	204


	ParseError or InvalidRequestError
	Y
	200


	N
	400


	MethodNotFoundError
	Y
	200


	N
	404


	All other errors
	Y
	200


	N
	500










Additional features


Customizing type serialization

If you would like to serialize custom types, you can set the json_encoder and json_decoder
attributes on Server to your own custom json.JSONEncoder and json.JSONDecoder
instance. By default, we use the default encoder and decoder.




Adding hooks before the first request

You can add functions to run before the first request is called. This can be useful for some
special setup you need for your WSGI app. For example, you can register a function to print
debugging information before your first request:

import datetime

from typedjsonrpc.registry import Registry
from typedjsonrpc.server import Server

registry = Registry()
server = Server(registry)

def print_time():
    now = datetime.datetime.now()
    print("Handling first request at: {}".format(now))

server.register_before_first_request(print_time)








Accessing the HTTP request from JSON-RPC methods

In some situations, you may want to access the HTTP request from your JSON-RPC method. For example,
you could need to perform logic based on headers in the request. In the typedjsonrpc.server
module, there is a special typedjsonrpc.server.current_request attribute which allows you to
access the HTTP request which was used to call the current method.


Warning

current_request is implemented as a thread-local. If you attempt to call
Server.wsgi_app from Registry.method, then current_request will be overriden in
that thread.



Example:

from typedjsonrpc.server import current_request

@registry.method(returns=list)
def get_headers():
    return list(current_request.headers)








Disabling strictness of floats

typedjsonrpc by default will only accept floats into a float typed parameter. For example, if
your function were this:

import math

@registry.method(returns=int, x=float)
def floor(x):
    return int(math.floor(x))





and your input were this:

{
    "jsonrpc": "2.0",
    "method": "floor",
    "params": {
        "x": 1
    },
    "id": "foo"
}





You would get an invalid param error like this:

{
    "error": {
        "code": -32602,
        "data": {
            "debug_url": "/debug/4456954960",
            "message": "Value '1' for parameter 'x' is not of expected type <type 'float'>."
        },
        "message": "Invalid params"
    },
    "id": "foo",
    "jsonrpc": "2.0"
}





This can actually frequently come up when you use a JSON encoder. A JSON encoder may choose to write
the float 1.0 as an integer 1. In order to get around this, you can manually edit the JSON
or set strict_floats to False in your typedjsonrpc.registry.Registry.
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API Reference


Errors

Error classes for typedjsonrpc.


	
exception typedjsonrpc.errors.Error(data=None)[source]

	Base class for all errors.


New in version 0.1.0.




	
as_error_object()[source]

	Turns the error into an error object.


New in version 0.1.0.












	
exception typedjsonrpc.errors.InternalError(data=None)[source]

	Internal JSON-RPC error.


New in version 0.1.0.




	
static from_error(exc_info, json_encoder, debug_url=None)[source]

	Wraps another Exception in an InternalError.





	Parameters:	exc_info ((type, object, traceback)) – The exception info for the wrapped exception


	Return type:	InternalError






New in version 0.1.0.




Changed in version 0.2.0: Stringifies non-JSON-serializable objects












	
exception typedjsonrpc.errors.InvalidParamsError(data=None)[source]

	Invalid method parameter(s).


New in version 0.1.0.








	
exception typedjsonrpc.errors.InvalidRequestError(data=None)[source]

	The JSON sent is not a valid request object.


New in version 0.1.0.








	
exception typedjsonrpc.errors.InvalidReturnTypeError(data=None)[source]

	Return type does not match expected type.


New in version 0.1.0.








	
exception typedjsonrpc.errors.MethodNotFoundError(data=None)[source]

	The method does not exist.


New in version 0.1.0.








	
exception typedjsonrpc.errors.ParseError(data=None)[source]

	Invalid JSON was received by the server / JSON could not be parsed.


New in version 0.1.0.








	
exception typedjsonrpc.errors.ServerError(data=None)[source]

	Something else went wrong.


New in version 0.1.0.








	
typedjsonrpc.errors.get_status_code_from_error_code(error_code)[source]

	Returns the status code for the matching error code.


New in version 0.4.0.










Method Info

Data structures for wrapping methods and information about them.


	
class typedjsonrpc.method_info.MethodInfo[source]

	An object wrapping a method and information about it.





	Attribute name:	Name of the function


	Attribute method:

		The function being described


	Attribute signature:

		A description of the types this method takes as parameters and returns






	
describe()[source]

	Describes the method.





	Returns:	Description


	Return type:	dict[str, object]










	
description

	Returns the docstring for this method.





	Return type:	str [https://docs.python.org/3.4/library/stdtypes.html#str]










	
params

	The parameters for this method in a JSON-compatible format





	Return type:	list[dict[str, str]]










	
returns

	The return type for this method in a JSON-compatible format.

This handles the special case of None which allows type(None) also.





	Return type:	str | None














	
class typedjsonrpc.method_info.MethodSignature[source]

	Represents the types which a function takes as input and output.





	Attribute parameter_types:

		A list of tuples mapping strings to type with a specified order


	Attribute return_type:

		The type which the function returns






	
static create(parameter_names, parameter_types, return_type)[source]

	Returns a signature object ensuring order of parameter names and types.





	Parameters:	
	parameter_names (list[str]) – A list of ordered parameter names

	parameter_types (dict[str, type]) – A dictionary of parameter names to types

	return_type (type [https://docs.python.org/3.4/library/functions.html#type]) – The type the function returns






	Return type:	MethodSignature


















Parameter Checker

Logic for checking parameter declarations and parameter types.


	
typedjsonrpc.parameter_checker.check_return_type(value, expected_type, strict_floats)[source]

	Checks that the given return value has the correct type.





	Parameters:	
	value (object [https://docs.python.org/3.4/library/functions.html#object]) – Value returned by the method

	expected_type (type [https://docs.python.org/3.4/library/functions.html#type]) – Expected return type

	strict_floats (bool [https://docs.python.org/3.4/library/functions.html#bool]) – If False, treat integers as floats














	
typedjsonrpc.parameter_checker.check_type_declaration(parameter_names, parameter_types)[source]

	Checks that exactly the given parameter names have declared types.





	Parameters:	
	parameter_names (list[str]) – The names of the parameters in the method declaration

	parameter_types (dict[str, type]) – Parameter type by name














	
typedjsonrpc.parameter_checker.check_types(parameters, parameter_types, strict_floats)[source]

	Checks that the given parameters have the correct types.





	Parameters:	
	parameters (dict[str, object]) – List of (name, value) pairs of the given parameters

	parameter_types (dict[str, type]) – Parameter type by name.

	strict_floats (bool [https://docs.python.org/3.4/library/functions.html#bool]) – If False, treat integers as floats














	
typedjsonrpc.parameter_checker.validate_params_match(method, parameters)[source]

	Validates that the given parameters are exactly the method’s declared parameters.





	Parameters:	
	method (function) – The method to be called

	parameters (dict[str, object] | list[object]) – The parameters to use in the call
















Registry

Logic for storing and calling jsonrpc methods.


	
class typedjsonrpc.registry.Registry(debug=False, strict_floats=True)[source]

	The registry for storing and calling jsonrpc methods.





	Attribute debug:

		Debug option which enables recording of tracebacks


	Attribute tracebacks:

		Tracebacks for debugging






New in version 0.1.0.




	
__init__(debug=False, strict_floats=True)[source]

	



	Parameters:	
	debug (bool [https://docs.python.org/3.4/library/functions.html#bool]) – If True, the registry records tracebacks for debugging purposes

	strict_floats (bool [https://docs.python.org/3.4/library/functions.html#bool]) – If True, the registry does not allow ints as float parameters










Changed in version 0.4.0: Added strict_floats option








	
describe()[source]

	Returns a description of all the methods in the registry.





	Returns:	Description


	Return type:	dict[str, object]






New in version 0.1.0.








	
dispatch(request)[source]

	Takes a request and dispatches its data to a jsonrpc method.





	Parameters:	request (werkzeug.wrappers.Request [http://werkzeug.pocoo.org/docs/0.10/wrappers/#werkzeug.wrappers.Request]) – a werkzeug request with json data


	Returns:	json output of the corresponding method


	Return type:	str [https://docs.python.org/3.4/library/stdtypes.html#str]






New in version 0.1.0.








	
json_decoder = <json.decoder.JSONDecoder object>

	The JSON decoder to use. Defaults to json.JSONDecoder [https://docs.python.org/3.4/library/json.html#json.JSONDecoder]


New in version 0.1.0.




Changed in version 0.2.0: Changed from class to instance








	
json_encoder = <json.encoder.JSONEncoder object>

	The JSON encoder to use.  Defaults to json.JSONEncoder [https://docs.python.org/3.4/library/json.html#json.JSONEncoder]


New in version 0.1.0.




Changed in version 0.2.0: Changed from class to instance








	
method(returns, **parameter_types)[source]

	Syntactic sugar for registering a method

Example:

>>> registry = Registry()
>>> @registry.method(returns=int, x=int, y=int)
... def add(x, y):
...     return x + y









	Parameters:	
	returns (type [https://docs.python.org/3.4/library/functions.html#type]) – The method’s return type

	parameter_types (dict[str, type]) – The types of the method’s parameters










New in version 0.1.0.








	
register(name, method, method_signature=None)[source]

	Registers a method with a given name and signature.





	Parameters:	
	name (str [https://docs.python.org/3.4/library/stdtypes.html#str]) – The name used to register the method

	method (function) – The method to register

	method_signature (MethodSignature | None) – The method signature for the given function










New in version 0.1.0.














Server

Contains the Werkzeug server for debugging and WSGI compatibility.


	
class typedjsonrpc.server.Server(registry, endpoint='/api')[source]

	A basic WSGI-compatible server for typedjsonrpc endpoints.





	Attribute registry:

		The registry for this server






New in version 0.1.0.




Changed in version 0.4.0: Now returns HTTP status codes




	
__init__(registry, endpoint='/api')[source]

	



	Parameters:	
	registry (typedjsonrpc.registry.Registry) – The JSON-RPC registry to use

	endpoint (str [https://docs.python.org/3.4/library/stdtypes.html#str]) – The endpoint to publish JSON-RPC endpoints. Default “/api”.














	
register_before_first_request(func)[source]

	Registers a function to be called once before the first served request.





	Parameters:	func (() -> object) – Function called






New in version 0.1.0.








	
run(host, port, **options)[source]

	For debugging purposes, you can run this as a standalone server.


Warning

Security vulnerability

This uses DebuggedJsonRpcApplication to assist debugging. If you want to use
this in production, you should run Server as a standard WSGI app with
uWSGI [https://uwsgi-docs.readthedocs.org/en/latest/] or another similar WSGI server.




New in version 0.1.0.








	
wsgi_app(environ, start_response)[source]

	A basic WSGI app










	
class typedjsonrpc.server.DebuggedJsonRpcApplication(app, **kwargs)[source]

	A JSON-RPC-specific debugged application.

This differs from DebuggedApplication since the normal debugger assumes you
are hitting the endpoint from a web browser.

A returned response will be JSON of the form: {"traceback_id": <id>} which
you can use to hit the endpoint http://<host>:<port>/debug/<traceback_id>.


New in version 0.1.0.




Warning

Security vulnerability

This should never be used in production because users have arbitrary shell
access in debug mode.




	
__init__(app, **kwargs)[source]

	



	Parameters:	
	app (typedjsonrpc.server.Server) – The wsgi application to be debugged

	kwargs – The arguments to pass to the DebuggedApplication














	
debug_application(environ, start_response)[source]

	Run the application and preserve the traceback frames.





	Parameters:	
	environ (dict[str, object]) – The environment which is passed into the wsgi application

	start_response ((str, list[(str, str)]) -> None) – The start_response function of the wsgi application






	Return type:	generator[str]








New in version 0.1.0.








	
handle_debug(environ, start_response, traceback_id)[source]

	Handles the debug endpoint for inspecting previous errors.





	Parameters:	
	environ (dict[str, object]) – The environment which is passed into the wsgi application

	start_response ((str, list[(str, str)]) -> NoneType) – The start_response function of the wsgi application

	traceback_id (int [https://docs.python.org/3.4/library/functions.html#int]) – The id of the traceback to inspect










New in version 0.1.0.












	
typedjsonrpc.server.current_request = <LocalProxy unbound>

	A thread-local which stores the current request object when dispatching requests for
Server.

Stores a werkzeug.wrappers.Request [http://werkzeug.pocoo.org/docs/0.10/wrappers/#werkzeug.wrappers.Request].


New in version 0.2.0.
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Release Notes


0.4.0

This update includes a few new features around debugging.


Features


	Added automatic logging of user-created errors thrown during runtime

	Added HTTP status codes to typedjsonrpc.server.Server based on JSON-RPC protocol-based
errors

	Added flag to typedjsonrpc.registry.Registry for the type system to allow integers when
a field accepts floats








0.3.0

This is a small update to better handle JSON encoding errors.


Bugfixes


	Any exceptions thrown by a custom json.JSONEncoder [https://docs.python.org/3.4/library/json.html#json.JSONEncoder] will be reencoded after the exception
has been thrown. JSON-RPC will not return a response if the custom encoder cannot encode the
exception.








0.2.0

This is a small update from the last release based on usage.


Features


	Added ability to access the current request in method call

	Allowed more flexibility in JSON serialization






Bugfixes


	Exceptions which are not JSON-serializable are now converted to strings using repr() [https://docs.python.org/3.4/library/functions.html#repr] rather
than failing serialization






Breaking changes


	typedjsonrpc.registry.Registry.json_encoder and
typedjsonrpc.registry.Registry.json_decoder are now instances rather than class objects








0.1.0

Initial Release
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# coding: utf-8
#
# Copyright 2015 Palantir Technologies, Inc.
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.

"""Error classes for typedjsonrpc."""
from __future__ import absolute_import, division, print_function

import traceback


[docs]class Error(Exception):
    """Base class for all errors.

    .. versionadded:: 0.1.0
    """
    code = 0
    message = None
    data = None
    status_code = 500

    def __init__(self, data=None):
        super(Error, self).__init__(self.code, self.message, data)
        self.data = data

[docs]    def as_error_object(self):
        """Turns the error into an error object.

        .. versionadded:: 0.1.0
        """
        return {
            "code": self.code,
            "message": self.message,
            "data": self.data
        }




[docs]class ParseError(Error):
    """Invalid JSON was received by the server / JSON could not be parsed.

    .. versionadded:: 0.1.0
    """
    code = -32700
    message = "Parse error"
    status_code = 400



[docs]class InvalidRequestError(Error):
    """The JSON sent is not a valid request object.

    .. versionadded:: 0.1.0
    """
    code = -32600
    message = "Invalid request"
    status_code = 400



[docs]class MethodNotFoundError(Error):
    """The method does not exist.

    .. versionadded:: 0.1.0
    """
    code = -32601
    message = "Method not found"
    status_code = 404



[docs]class InvalidParamsError(Error):
    """Invalid method parameter(s).

    .. versionadded:: 0.1.0
    """
    code = -32602
    message = "Invalid params"
    status_code = 500



[docs]class InternalError(Error):
    """Internal JSON-RPC error.

    .. versionadded:: 0.1.0
    """
    code = -32603
    message = "Internal error"
    status_code = 500

    @staticmethod
[docs]    def from_error(exc_info, json_encoder, debug_url=None):
        """Wraps another Exception in an InternalError.

        :param exc_info: The exception info for the wrapped exception
        :type exc_info: (type, object, traceback)
        :type json_encoder: json.JSONEncoder
        :type debug_url: str | None
        :rtype: InternalError

        .. versionadded:: 0.1.0
        .. versionchanged:: 0.2.0
            Stringifies non-JSON-serializable objects
        """
        exc = exc_info[1]
        data = exc.__dict__.copy()
        for key, value in data.items():
            try:
                json_encoder.encode(value)
            except TypeError:
                data[key] = repr(value)
        data["traceback"] = "".join(traceback.format_exception(*exc_info))
        if debug_url is not None:
            data["debug_url"] = debug_url
        return InternalError(data)




[docs]class ServerError(Error):
    """Something else went wrong.

    .. versionadded:: 0.1.0
    """
    code = -32000
    message = "Server error"
    status_code = 500



[docs]class InvalidReturnTypeError(Error):
    """Return type does not match expected type.

    .. versionadded:: 0.1.0
    """
    code = -32001
    message = "Invalid return type"
    status_code = 500



_error_code_map = {  # pylint: disable=invalid-name
    type_.code: type_
    for type_ in [Error] + Error.__subclasses__()  # pylint: disable=no-member
}


[docs]def get_status_code_from_error_code(error_code):
    """Returns the status code for the matching error code.

    .. versionadded:: 0.4.0
    """
    return _error_code_map[error_code].status_code
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  Source code for typedjsonrpc.parameter_checker

# coding: utf-8
#
# Copyright 2015 Palantir Technologies, Inc.
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.

"""Logic for checking parameter declarations and parameter types."""
from __future__ import absolute_import, division, print_function

import inspect

import six

from .errors import InvalidParamsError, InvalidReturnTypeError


[docs]def validate_params_match(method, parameters):
    """Validates that the given parameters are exactly the method's declared parameters.

    :param method: The method to be called
    :type method: function
    :param parameters: The parameters to use in the call
    :type parameters: dict[str, object] | list[object]
    """
    argspec = inspect.getargspec(method)  # pylint: disable=deprecated-method
    default_length = len(argspec.defaults) if argspec.defaults is not None else 0

    if isinstance(parameters, list):
        if len(parameters) > len(argspec.args) and argspec.varargs is None:
            raise InvalidParamsError("Too many parameters")

        remaining_parameters = len(argspec.args) - len(parameters)
        if remaining_parameters > default_length:
            raise InvalidParamsError("Not enough parameters")

    elif isinstance(parameters, dict):
        missing_parameters = [key for key in argspec.args if key not in parameters]
        default_parameters = set(argspec.args[len(argspec.args) - default_length:])
        for key in missing_parameters:
            if key not in default_parameters:
                raise InvalidParamsError("Parameter {} has not been satisfied".format(key))

        extra_params = [key for key in parameters if key not in argspec.args]
        if len(extra_params) > 0 and argspec.keywords is None:
            raise InvalidParamsError("Too many parameters")



[docs]def check_types(parameters, parameter_types, strict_floats):
    """Checks that the given parameters have the correct types.

    :param parameters: List of (name, value) pairs of the given parameters
    :type parameters: dict[str, object]
    :param parameter_types: Parameter type by name.
    :type parameter_types: dict[str, type]
    :param strict_floats: If False, treat integers as floats
    :type strict_floats: bool
    """
    for name, parameter_type in parameter_types.items():
        if name not in parameters:
            raise InvalidParamsError("Parameter '{}' is missing.".format(name))
        if not _is_instance(parameters[name], parameter_type, strict_floats):
            raise InvalidParamsError("Value '{}' for parameter '{}' is not of expected type {}."
                                     .format(parameters[name], name, parameter_type))



[docs]def check_type_declaration(parameter_names, parameter_types):
    """Checks that exactly the given parameter names have declared types.

    :param parameter_names: The names of the parameters in the method declaration
    :type parameter_names: list[str]
    :param parameter_types: Parameter type by name
    :type parameter_types: dict[str, type]
    """
    if len(parameter_names) != len(parameter_types):
        raise Exception("Number of method parameters ({}) does not match number of "
                        "declared types ({})"
                        .format(len(parameter_names), len(parameter_types)))
    for parameter_name in parameter_names:
        if parameter_name not in parameter_types:
            raise Exception("Parameter '{}' does not have a declared type".format(parameter_name))



[docs]def check_return_type(value, expected_type, strict_floats):
    """Checks that the given return value has the correct type.

    :param value: Value returned by the method
    :type value: object
    :param expected_type: Expected return type
    :type expected_type: type
    :param strict_floats: If False, treat integers as floats
    :type strict_floats: bool
    """
    if expected_type is None:
        if value is not None:
            raise InvalidReturnTypeError("Returned value is '{}' but None was expected"
                                         .format(value))
    elif not _is_instance(value, expected_type, strict_floats):
        raise InvalidReturnTypeError("Type of return value '{}' does not match expected type {}"
                                     .format(value, expected_type))



def _is_instance(value, expected_type, strict_floats):
    if expected_type is float and not strict_floats:
        return isinstance(value, (six.integer_types, float))
    if expected_type in six.integer_types:
        return isinstance(value, six.integer_types)

    return isinstance(value, expected_type)
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  Source code for typedjsonrpc.server

# coding: utf-8
#
# Copyright 2015 Palantir Technologies, Inc.
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.

"""Contains the Werkzeug server for debugging and WSGI compatibility."""
from __future__ import absolute_import, division, print_function

from threading import Lock

from werkzeug.debug import DebuggedApplication
from werkzeug.exceptions import abort
from werkzeug.local import Local, LocalManager, LocalProxy
from werkzeug.routing import Map, Rule
from werkzeug.serving import run_simple
from werkzeug.wrappers import Request, Response

from .errors import get_status_code_from_error_code

__all__ = ["Server", "DebuggedJsonRpcApplication", "current_request"]


DEFAULT_API_ENDPOINT_NAME = "/api"

_CURRENT_REQUEST_KEY = "current_request"
_local = Local()  # pylint: disable=invalid-name
_LOCAL_MANAGER = LocalManager([_local])

current_request = LocalProxy(_local, _CURRENT_REQUEST_KEY)  # pylint: disable=invalid-name
"""A thread-local which stores the current request object when dispatching requests for
:class:`Server`.

Stores a :class:`werkzeug.wrappers.Request`.

.. versionadded:: 0.2.0
"""


[docs]class Server(object):
    """A basic WSGI-compatible server for typedjsonrpc endpoints.

    :attribute registry: The registry for this server
    :type registry: typedjsonrpc.registry.Registry

    .. versionadded:: 0.1.0
    .. versionchanged:: 0.4.0 Now returns HTTP status codes
    """

[docs]    def __init__(self, registry, endpoint=DEFAULT_API_ENDPOINT_NAME):
        """
        :param registry: The JSON-RPC registry to use
        :type registry: typedjsonrpc.registry.Registry
        :param endpoint: The endpoint to publish JSON-RPC endpoints. Default "/api".
        :type endpoint: str
        """
        self.registry = registry
        self._endpoint = endpoint
        self._url_map = Map([Rule(endpoint, endpoint=self._endpoint)])

        self._before_first_request_funcs = []

        self._after_first_request_handled = False
        self._before_first_request_lock = Lock()


    def _dispatch_request(self, request):
        self._try_trigger_before_first_request_funcs()
        adapter = self._url_map.bind_to_environ(request.environ)
        endpoint, _ = adapter.match()
        if endpoint == self._endpoint:
            return self._dispatch_jsonrpc_request(request)
        else:
            abort(404)

    def _dispatch_jsonrpc_request(self, request):
        json_output = self.registry.dispatch(request)
        if json_output is None:
            return Response(status=204)
        return Response(json_output,
                        mimetype="application/json",
                        status=self._determine_status_code(json_output))

    def _determine_status_code(self, json_output):
        output = self.registry.json_decoder.decode(json_output)
        if isinstance(output, list) or "result" in output:
            return 200
        else:
            assert "error" in output, "JSON-RPC is malformed and doesn't contain result or error"
            return get_status_code_from_error_code(output["error"]["code"])

[docs]    def wsgi_app(self, environ, start_response):
        """A basic WSGI app"""
        @_LOCAL_MANAGER.middleware
        def _wrapped_app(environ, start_response):
            request = Request(environ)
            setattr(_local, _CURRENT_REQUEST_KEY, request)
            response = self._dispatch_request(request)
            return response(environ, start_response)
        return _wrapped_app(environ, start_response)


    def __call__(self, environ, start_response):
        return self.wsgi_app(environ, start_response)

[docs]    def run(self, host, port, **options):
        """For debugging purposes, you can run this as a standalone server.

        .. WARNING:: **Security vulnerability**

            This uses :class:`DebuggedJsonRpcApplication` to assist debugging. If you want to use
            this in production, you should run :class:`Server` as a standard WSGI app with
            `uWSGI <https://uwsgi-docs.readthedocs.org/en/latest/>`_ or another similar WSGI server.

        .. versionadded:: 0.1.0
        """
        self.registry.debug = True
        debugged = DebuggedJsonRpcApplication(self, evalex=True)
        run_simple(host, port, debugged, use_reloader=True, **options)


    def _try_trigger_before_first_request_funcs(self):  # pylint: disable=C0103
        """Runs each function from ``self.before_first_request_funcs`` once and only once."""
        if self._after_first_request_handled:
            return
        else:
            with self._before_first_request_lock:
                if self._after_first_request_handled:
                    return
                for func in self._before_first_request_funcs:
                    func()
                self._after_first_request_handled = True

[docs]    def register_before_first_request(self, func):
        """Registers a function to be called once before the first served request.

        :param func: Function called
        :type func: () -> object

        .. versionadded:: 0.1.0
        """
        self._before_first_request_funcs.append(func)




[docs]class DebuggedJsonRpcApplication(DebuggedApplication):
    """A JSON-RPC-specific debugged application.

    This differs from DebuggedApplication since the normal debugger assumes you
    are hitting the endpoint from a web browser.

    A returned response will be JSON of the form: ``{"traceback_id": <id>}`` which
    you can use to hit the endpoint ``http://<host>:<port>/debug/<traceback_id>``.

    .. versionadded:: 0.1.0

    .. WARNING:: **Security vulnerability**

        This should never be used in production because users have arbitrary shell
        access in debug mode.
    """
[docs]    def __init__(self, app, **kwargs):
        """
        :param app: The wsgi application to be debugged
        :type app: typedjsonrpc.server.Server
        :param kwargs: The arguments to pass to the DebuggedApplication
        """
        super(DebuggedJsonRpcApplication, self).__init__(app, **kwargs)
        self._debug_map = Map([Rule("/debug/<int:traceback_id>", endpoint="debug")])


[docs]    def debug_application(self, environ, start_response):
        """Run the application and preserve the traceback frames.

        :param environ: The environment which is passed into the wsgi application
        :type environ: dict[str, object]
        :param start_response: The start_response function of the wsgi application
        :type start_response: (str, list[(str, str)]) -> None
        :rtype: generator[str]

        .. versionadded:: 0.1.0
        """
        adapter = self._debug_map.bind_to_environ(environ)
        if adapter.test():
            _, args = adapter.match()
            return self.handle_debug(environ, start_response, args["traceback_id"])
        else:
            return super(DebuggedJsonRpcApplication, self).debug_application(environ,
                                                                             start_response)


[docs]    def handle_debug(self, environ, start_response, traceback_id):
        """Handles the debug endpoint for inspecting previous errors.

        :param environ: The environment which is passed into the wsgi application
        :type environ: dict[str, object]
        :param start_response: The start_response function of the wsgi application
        :type start_response: (str, list[(str, str)]) -> NoneType
        :param traceback_id: The id of the traceback to inspect
        :type traceback_id: int

        .. versionadded:: 0.1.0
        """
        if traceback_id not in self.app.registry.tracebacks:
            abort(404)
        self._copy_over_traceback(traceback_id)
        traceback = self.tracebacks[traceback_id]
        rendered = traceback.render_full(evalex=self.evalex, secret=self.secret)
        response = Response(rendered.encode('utf-8', 'replace'),
                            headers=[('Content-Type', 'text/html; charset=utf-8'),
                                     ('X-XSS-Protection', '0')])
        return response(environ, start_response)


    def _copy_over_traceback(self, traceback_id):
        if traceback_id not in self.tracebacks:
            traceback = self.app.registry.tracebacks[traceback_id]
            self.tracebacks[traceback_id] = traceback
            for frame in traceback.frames:
                self.frames[frame.id] = frame
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  Source code for typedjsonrpc.method_info

# coding: utf-8
#
# Copyright 2015 Palantir Technologies, Inc.
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.

"""Data structures for wrapping methods and information about them."""
from __future__ import absolute_import, division, print_function

from collections import namedtuple

__all__ = ["MethodInfo", "MethodSignature"]


[docs]class MethodInfo(namedtuple("MethodInfo", ["name", "method", "signature"])):
    """An object wrapping a method and information about it.

    :attribute name: Name of the function
    :type name: str
    :attribute method: The function being described
    :type method: function
    :attribute signature: A description of the types this method takes as parameters and returns
    :type signature: MethodSignature
    """

[docs]    def describe(self):
        """Describes the method.

        :return: Description
        :rtype: dict[str, object]
        """
        return {
            "name": self.name,
            "params": self.params,
            "returns": self.returns,
            "description": self.description,
        }


    @property
    def params(self):
        """The parameters for this method in a JSON-compatible format

        :rtype: list[dict[str, str]]
        """
        return [{"name": p_name, "type": p_type.__name__}
                for (p_name, p_type) in self.signature.parameter_types]

    @property
    def returns(self):
        """The return type for this method in a JSON-compatible format.

        This handles the special case of ``None`` which allows ``type(None)`` also.

        :rtype: str | None
        """
        return_type = self.signature.return_type
        none_type = type(None)
        if return_type is not None and return_type is not none_type:
            return return_type.__name__

    @property
    def description(self):
        """Returns the docstring for this method.

        :rtype: str
        """
        return self.method.__doc__



[docs]class MethodSignature(namedtuple("MethodSignature", ["parameter_types", "return_type"])):
    """Represents the types which a function takes as input and output.

    :attribute parameter_types: A list of tuples mapping strings to type with a specified order
    :type parameter_types: list[str, type]
    :attribute return_type: The type which the function returns
    :type return_type: type
    """

    @staticmethod
[docs]    def create(parameter_names, parameter_types, return_type):
        """Returns a signature object ensuring order of parameter names and types.

        :param parameter_names: A list of ordered parameter names
        :type parameter_names: list[str]
        :param parameter_types: A dictionary of parameter names to types
        :type parameter_types: dict[str, type]
        :param return_type: The type the function returns
        :type return_type: type
        :rtype: MethodSignature
        """
        ordered_pairs = [(name, parameter_types[name]) for name in parameter_names]
        return MethodSignature(ordered_pairs, return_type)
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  Source code for json.encoder

"""Implementation of JSONEncoder
"""
import re

try:
    from _json import encode_basestring_ascii as c_encode_basestring_ascii
except ImportError:
    c_encode_basestring_ascii = None
try:
    from _json import make_encoder as c_make_encoder
except ImportError:
    c_make_encoder = None

ESCAPE = re.compile(r'[\x00-\x1f\\"\b\f\n\r\t]')
ESCAPE_ASCII = re.compile(r'([\\"]|[^\ -~])')
HAS_UTF8 = re.compile(r'[\x80-\xff]')
ESCAPE_DCT = {
    '\\': '\\\\',
    '"': '\\"',
    '\b': '\\b',
    '\f': '\\f',
    '\n': '\\n',
    '\r': '\\r',
    '\t': '\\t',
}
for i in range(0x20):
    ESCAPE_DCT.setdefault(chr(i), '\\u{0:04x}'.format(i))
    #ESCAPE_DCT.setdefault(chr(i), '\\u%04x' % (i,))

INFINITY = float('inf')
FLOAT_REPR = repr

def encode_basestring(s):
    """Return a JSON representation of a Python string

    """
    def replace(match):
        return ESCAPE_DCT[match.group(0)]
    return '"' + ESCAPE.sub(replace, s) + '"'


def py_encode_basestring_ascii(s):
    """Return an ASCII-only JSON representation of a Python string

    """
    if isinstance(s, str) and HAS_UTF8.search(s) is not None:
        s = s.decode('utf-8')
    def replace(match):
        s = match.group(0)
        try:
            return ESCAPE_DCT[s]
        except KeyError:
            n = ord(s)
            if n < 0x10000:
                return '\\u{0:04x}'.format(n)
                #return '\\u%04x' % (n,)
            else:
                # surrogate pair
                n -= 0x10000
                s1 = 0xd800 | ((n >> 10) & 0x3ff)
                s2 = 0xdc00 | (n & 0x3ff)
                return '\\u{0:04x}\\u{1:04x}'.format(s1, s2)
                #return '\\u%04x\\u%04x' % (s1, s2)
    return '"' + str(ESCAPE_ASCII.sub(replace, s)) + '"'


encode_basestring_ascii = (
    c_encode_basestring_ascii or py_encode_basestring_ascii)

class JSONEncoder(object):
    """Extensible JSON <http://json.org> encoder for Python data structures.

    Supports the following objects and types by default:

    +-------------------+---------------+
    | Python            | JSON          |
    +===================+===============+
    | dict              | object        |
    +-------------------+---------------+
    | list, tuple       | array         |
    +-------------------+---------------+
    | str, unicode      | string        |
    +-------------------+---------------+
    | int, long, float  | number        |
    +-------------------+---------------+
    | True              | true          |
    +-------------------+---------------+
    | False             | false         |
    +-------------------+---------------+
    | None              | null          |
    +-------------------+---------------+

    To extend this to recognize other objects, subclass and implement a
    ``.default()`` method with another method that returns a serializable
    object for ``o`` if possible, otherwise it should call the superclass
    implementation (to raise ``TypeError``).

    """
    item_separator = ', '
    key_separator = ': '
    def __init__(self, skipkeys=False, ensure_ascii=True,
            check_circular=True, allow_nan=True, sort_keys=False,
            indent=None, separators=None, encoding='utf-8', default=None):
        """Constructor for JSONEncoder, with sensible defaults.

        If skipkeys is false, then it is a TypeError to attempt
        encoding of keys that are not str, int, long, float or None.  If
        skipkeys is True, such items are simply skipped.

        If *ensure_ascii* is true (the default), all non-ASCII
        characters in the output are escaped with \uXXXX sequences,
        and the results are str instances consisting of ASCII
        characters only.  If ensure_ascii is False, a result may be a
        unicode instance.  This usually happens if the input contains
        unicode strings or the *encoding* parameter is used.

        If check_circular is true, then lists, dicts, and custom encoded
        objects will be checked for circular references during encoding to
        prevent an infinite recursion (which would cause an OverflowError).
        Otherwise, no such check takes place.

        If allow_nan is true, then NaN, Infinity, and -Infinity will be
        encoded as such.  This behavior is not JSON specification compliant,
        but is consistent with most JavaScript based encoders and decoders.
        Otherwise, it will be a ValueError to encode such floats.

        If sort_keys is true, then the output of dictionaries will be
        sorted by key; this is useful for regression tests to ensure
        that JSON serializations can be compared on a day-to-day basis.

        If indent is a non-negative integer, then JSON array
        elements and object members will be pretty-printed with that
        indent level.  An indent level of 0 will only insert newlines.
        None is the most compact representation.  Since the default
        item separator is ', ',  the output might include trailing
        whitespace when indent is specified.  You can use
        separators=(',', ': ') to avoid this.

        If specified, separators should be a (item_separator, key_separator)
        tuple.  The default is (', ', ': ').  To get the most compact JSON
        representation you should specify (',', ':') to eliminate whitespace.

        If specified, default is a function that gets called for objects
        that can't otherwise be serialized.  It should return a JSON encodable
        version of the object or raise a ``TypeError``.

        If encoding is not None, then all input strings will be
        transformed into unicode using that encoding prior to JSON-encoding.
        The default is UTF-8.

        """

        self.skipkeys = skipkeys
        self.ensure_ascii = ensure_ascii
        self.check_circular = check_circular
        self.allow_nan = allow_nan
        self.sort_keys = sort_keys
        self.indent = indent
        if separators is not None:
            self.item_separator, self.key_separator = separators
        if default is not None:
            self.default = default
        self.encoding = encoding

    def default(self, o):
        """Implement this method in a subclass such that it returns
        a serializable object for ``o``, or calls the base implementation
        (to raise a ``TypeError``).

        For example, to support arbitrary iterators, you could
        implement default like this::

            def default(self, o):
                try:
                    iterable = iter(o)
                except TypeError:
                    pass
                else:
                    return list(iterable)
                # Let the base class default method raise the TypeError
                return JSONEncoder.default(self, o)

        """
        raise TypeError(repr(o) + " is not JSON serializable")

    def encode(self, o):
        """Return a JSON string representation of a Python data structure.

        >>> JSONEncoder().encode({"foo": ["bar", "baz"]})
        '{"foo": ["bar", "baz"]}'

        """
        # This is for extremely simple cases and benchmarks.
        if isinstance(o, basestring):
            if isinstance(o, str):
                _encoding = self.encoding
                if (_encoding is not None
                        and not (_encoding == 'utf-8')):
                    o = o.decode(_encoding)
            if self.ensure_ascii:
                return encode_basestring_ascii(o)
            else:
                return encode_basestring(o)
        # This doesn't pass the iterator directly to ''.join() because the
        # exceptions aren't as detailed.  The list call should be roughly
        # equivalent to the PySequence_Fast that ''.join() would do.
        chunks = self.iterencode(o, _one_shot=True)
        if not isinstance(chunks, (list, tuple)):
            chunks = list(chunks)
        return ''.join(chunks)

    def iterencode(self, o, _one_shot=False):
        """Encode the given object and yield each string
        representation as available.

        For example::

            for chunk in JSONEncoder().iterencode(bigobject):
                mysocket.write(chunk)

        """
        if self.check_circular:
            markers = {}
        else:
            markers = None
        if self.ensure_ascii:
            _encoder = encode_basestring_ascii
        else:
            _encoder = encode_basestring
        if self.encoding != 'utf-8':
            def _encoder(o, _orig_encoder=_encoder, _encoding=self.encoding):
                if isinstance(o, str):
                    o = o.decode(_encoding)
                return _orig_encoder(o)

        def floatstr(o, allow_nan=self.allow_nan,
                _repr=FLOAT_REPR, _inf=INFINITY, _neginf=-INFINITY):
            # Check for specials.  Note that this type of test is processor
            # and/or platform-specific, so do tests which don't depend on the
            # internals.

            if o != o:
                text = 'NaN'
            elif o == _inf:
                text = 'Infinity'
            elif o == _neginf:
                text = '-Infinity'
            else:
                return _repr(o)

            if not allow_nan:
                raise ValueError(
                    "Out of range float values are not JSON compliant: " +
                    repr(o))

            return text


        if (_one_shot and c_make_encoder is not None
                and self.indent is None and not self.sort_keys):
            _iterencode = c_make_encoder(
                markers, self.default, _encoder, self.indent,
                self.key_separator, self.item_separator, self.sort_keys,
                self.skipkeys, self.allow_nan)
        else:
            _iterencode = _make_iterencode(
                markers, self.default, _encoder, self.indent, floatstr,
                self.key_separator, self.item_separator, self.sort_keys,
                self.skipkeys, _one_shot)
        return _iterencode(o, 0)

def _make_iterencode(markers, _default, _encoder, _indent, _floatstr,
        _key_separator, _item_separator, _sort_keys, _skipkeys, _one_shot,
        ## HACK: hand-optimized bytecode; turn globals into locals
        ValueError=ValueError,
        basestring=basestring,
        dict=dict,
        float=float,
        id=id,
        int=int,
        isinstance=isinstance,
        list=list,
        long=long,
        str=str,
        tuple=tuple,
    ):

    def _iterencode_list(lst, _current_indent_level):
        if not lst:
            yield '[]'
            return
        if markers is not None:
            markerid = id(lst)
            if markerid in markers:
                raise ValueError("Circular reference detected")
            markers[markerid] = lst
        buf = '['
        if _indent is not None:
            _current_indent_level += 1
            newline_indent = '\n' + (' ' * (_indent * _current_indent_level))
            separator = _item_separator + newline_indent
            buf += newline_indent
        else:
            newline_indent = None
            separator = _item_separator
        first = True
        for value in lst:
            if first:
                first = False
            else:
                buf = separator
            if isinstance(value, basestring):
                yield buf + _encoder(value)
            elif value is None:
                yield buf + 'null'
            elif value is True:
                yield buf + 'true'
            elif value is False:
                yield buf + 'false'
            elif isinstance(value, (int, long)):
                yield buf + str(value)
            elif isinstance(value, float):
                yield buf + _floatstr(value)
            else:
                yield buf
                if isinstance(value, (list, tuple)):
                    chunks = _iterencode_list(value, _current_indent_level)
                elif isinstance(value, dict):
                    chunks = _iterencode_dict(value, _current_indent_level)
                else:
                    chunks = _iterencode(value, _current_indent_level)
                for chunk in chunks:
                    yield chunk
        if newline_indent is not None:
            _current_indent_level -= 1
            yield '\n' + (' ' * (_indent * _current_indent_level))
        yield ']'
        if markers is not None:
            del markers[markerid]

    def _iterencode_dict(dct, _current_indent_level):
        if not dct:
            yield '{}'
            return
        if markers is not None:
            markerid = id(dct)
            if markerid in markers:
                raise ValueError("Circular reference detected")
            markers[markerid] = dct
        yield '{'
        if _indent is not None:
            _current_indent_level += 1
            newline_indent = '\n' + (' ' * (_indent * _current_indent_level))
            item_separator = _item_separator + newline_indent
            yield newline_indent
        else:
            newline_indent = None
            item_separator = _item_separator
        first = True
        if _sort_keys:
            items = sorted(dct.items(), key=lambda kv: kv[0])
        else:
            items = dct.iteritems()
        for key, value in items:
            if isinstance(key, basestring):
                pass
            # JavaScript is weakly typed for these, so it makes sense to
            # also allow them.  Many encoders seem to do something like this.
            elif isinstance(key, float):
                key = _floatstr(key)
            elif key is True:
                key = 'true'
            elif key is False:
                key = 'false'
            elif key is None:
                key = 'null'
            elif isinstance(key, (int, long)):
                key = str(key)
            elif _skipkeys:
                continue
            else:
                raise TypeError("key " + repr(key) + " is not a string")
            if first:
                first = False
            else:
                yield item_separator
            yield _encoder(key)
            yield _key_separator
            if isinstance(value, basestring):
                yield _encoder(value)
            elif value is None:
                yield 'null'
            elif value is True:
                yield 'true'
            elif value is False:
                yield 'false'
            elif isinstance(value, (int, long)):
                yield str(value)
            elif isinstance(value, float):
                yield _floatstr(value)
            else:
                if isinstance(value, (list, tuple)):
                    chunks = _iterencode_list(value, _current_indent_level)
                elif isinstance(value, dict):
                    chunks = _iterencode_dict(value, _current_indent_level)
                else:
                    chunks = _iterencode(value, _current_indent_level)
                for chunk in chunks:
                    yield chunk
        if newline_indent is not None:
            _current_indent_level -= 1
            yield '\n' + (' ' * (_indent * _current_indent_level))
        yield '}'
        if markers is not None:
            del markers[markerid]

    def _iterencode(o, _current_indent_level):
        if isinstance(o, basestring):
            yield _encoder(o)
        elif o is None:
            yield 'null'
        elif o is True:
            yield 'true'
        elif o is False:
            yield 'false'
        elif isinstance(o, (int, long)):
            yield str(o)
        elif isinstance(o, float):
            yield _floatstr(o)
        elif isinstance(o, (list, tuple)):
            for chunk in _iterencode_list(o, _current_indent_level):
                yield chunk
        elif isinstance(o, dict):
            for chunk in _iterencode_dict(o, _current_indent_level):
                yield chunk
        else:
            if markers is not None:
                markerid = id(o)
                if markerid in markers:
                    raise ValueError("Circular reference detected")
                markers[markerid] = o
            o = _default(o)
            for chunk in _iterencode(o, _current_indent_level):
                yield chunk
            if markers is not None:
                del markers[markerid]

    return _iterencode
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  Source code for json.decoder

"""Implementation of JSONDecoder
"""
import re
import sys
import struct

from json import scanner
try:
    from _json import scanstring as c_scanstring
except ImportError:
    c_scanstring = None

__all__ = ['JSONDecoder']

FLAGS = re.VERBOSE | re.MULTILINE | re.DOTALL

def _floatconstants():
    _BYTES = '7FF80000000000007FF0000000000000'.decode('hex')
    if sys.byteorder != 'big':
        _BYTES = _BYTES[:8][::-1] + _BYTES[8:][::-1]
    nan, inf = struct.unpack('dd', _BYTES)
    return nan, inf, -inf

NaN, PosInf, NegInf = _floatconstants()


def linecol(doc, pos):
    lineno = doc.count('\n', 0, pos) + 1
    if lineno == 1:
        colno = pos + 1
    else:
        colno = pos - doc.rindex('\n', 0, pos)
    return lineno, colno


def errmsg(msg, doc, pos, end=None):
    # Note that this function is called from _json
    lineno, colno = linecol(doc, pos)
    if end is None:
        fmt = '{0}: line {1} column {2} (char {3})'
        return fmt.format(msg, lineno, colno, pos)
        #fmt = '%s: line %d column %d (char %d)'
        #return fmt % (msg, lineno, colno, pos)
    endlineno, endcolno = linecol(doc, end)
    fmt = '{0}: line {1} column {2} - line {3} column {4} (char {5} - {6})'
    return fmt.format(msg, lineno, colno, endlineno, endcolno, pos, end)
    #fmt = '%s: line %d column %d - line %d column %d (char %d - %d)'
    #return fmt % (msg, lineno, colno, endlineno, endcolno, pos, end)


_CONSTANTS = {
    '-Infinity': NegInf,
    'Infinity': PosInf,
    'NaN': NaN,
}

STRINGCHUNK = re.compile(r'(.*?)(["\\\x00-\x1f])', FLAGS)
BACKSLASH = {
    '"': u'"', '\\': u'\\', '/': u'/',
    'b': u'\b', 'f': u'\f', 'n': u'\n', 'r': u'\r', 't': u'\t',
}

DEFAULT_ENCODING = "utf-8"

def _decode_uXXXX(s, pos):
    esc = s[pos + 1:pos + 5]
    if len(esc) == 4 and esc[1] not in 'xX':
        try:
            return int(esc, 16)
        except ValueError:
            pass
    msg = "Invalid \\uXXXX escape"
    raise ValueError(errmsg(msg, s, pos))

def py_scanstring(s, end, encoding=None, strict=True,
        _b=BACKSLASH, _m=STRINGCHUNK.match):
    """Scan the string s for a JSON string. End is the index of the
    character in s after the quote that started the JSON string.
    Unescapes all valid JSON string escape sequences and raises ValueError
    on attempt to decode an invalid string. If strict is False then literal
    control characters are allowed in the string.

    Returns a tuple of the decoded string and the index of the character in s
    after the end quote."""
    if encoding is None:
        encoding = DEFAULT_ENCODING
    chunks = []
    _append = chunks.append
    begin = end - 1
    while 1:
        chunk = _m(s, end)
        if chunk is None:
            raise ValueError(
                errmsg("Unterminated string starting at", s, begin))
        end = chunk.end()
        content, terminator = chunk.groups()
        # Content is contains zero or more unescaped string characters
        if content:
            if not isinstance(content, unicode):
                content = unicode(content, encoding)
            _append(content)
        # Terminator is the end of string, a literal control character,
        # or a backslash denoting that an escape sequence follows
        if terminator == '"':
            break
        elif terminator != '\\':
            if strict:
                #msg = "Invalid control character %r at" % (terminator,)
                msg = "Invalid control character {0!r} at".format(terminator)
                raise ValueError(errmsg(msg, s, end))
            else:
                _append(terminator)
                continue
        try:
            esc = s[end]
        except IndexError:
            raise ValueError(
                errmsg("Unterminated string starting at", s, begin))
        # If not a unicode escape sequence, must be in the lookup table
        if esc != 'u':
            try:
                char = _b[esc]
            except KeyError:
                msg = "Invalid \\escape: " + repr(esc)
                raise ValueError(errmsg(msg, s, end))
            end += 1
        else:
            # Unicode escape sequence
            uni = _decode_uXXXX(s, end)
            end += 5
            # Check for surrogate pair on UCS-4 systems
            if sys.maxunicode > 65535 and \
               0xd800 <= uni <= 0xdbff and s[end:end + 2] == '\\u':
                uni2 = _decode_uXXXX(s, end + 1)
                if 0xdc00 <= uni2 <= 0xdfff:
                    uni = 0x10000 + (((uni - 0xd800) << 10) | (uni2 - 0xdc00))
                    end += 6
            char = unichr(uni)
        # Append the unescaped character
        _append(char)
    return u''.join(chunks), end


# Use speedup if available
scanstring = c_scanstring or py_scanstring

WHITESPACE = re.compile(r'[ \t\n\r]*', FLAGS)
WHITESPACE_STR = ' \t\n\r'

def JSONObject(s_and_end, encoding, strict, scan_once, object_hook,
               object_pairs_hook, _w=WHITESPACE.match, _ws=WHITESPACE_STR):
    s, end = s_and_end
    pairs = []
    pairs_append = pairs.append
    # Use a slice to prevent IndexError from being raised, the following
    # check will raise a more specific ValueError if the string is empty
    nextchar = s[end:end + 1]
    # Normally we expect nextchar == '"'
    if nextchar != '"':
        if nextchar in _ws:
            end = _w(s, end).end()
            nextchar = s[end:end + 1]
        # Trivial empty object
        if nextchar == '}':
            if object_pairs_hook is not None:
                result = object_pairs_hook(pairs)
                return result, end + 1
            pairs = {}
            if object_hook is not None:
                pairs = object_hook(pairs)
            return pairs, end + 1
        elif nextchar != '"':
            raise ValueError(errmsg(
                "Expecting property name enclosed in double quotes", s, end))
    end += 1
    while True:
        key, end = scanstring(s, end, encoding, strict)

        # To skip some function call overhead we optimize the fast paths where
        # the JSON key separator is ": " or just ":".
        if s[end:end + 1] != ':':
            end = _w(s, end).end()
            if s[end:end + 1] != ':':
                raise ValueError(errmsg("Expecting ':' delimiter", s, end))
        end += 1

        try:
            if s[end] in _ws:
                end += 1
                if s[end] in _ws:
                    end = _w(s, end + 1).end()
        except IndexError:
            pass

        try:
            value, end = scan_once(s, end)
        except StopIteration:
            raise ValueError(errmsg("Expecting object", s, end))
        pairs_append((key, value))

        try:
            nextchar = s[end]
            if nextchar in _ws:
                end = _w(s, end + 1).end()
                nextchar = s[end]
        except IndexError:
            nextchar = ''
        end += 1

        if nextchar == '}':
            break
        elif nextchar != ',':
            raise ValueError(errmsg("Expecting ',' delimiter", s, end - 1))

        try:
            nextchar = s[end]
            if nextchar in _ws:
                end += 1
                nextchar = s[end]
                if nextchar in _ws:
                    end = _w(s, end + 1).end()
                    nextchar = s[end]
        except IndexError:
            nextchar = ''

        end += 1
        if nextchar != '"':
            raise ValueError(errmsg(
                "Expecting property name enclosed in double quotes", s, end - 1))
    if object_pairs_hook is not None:
        result = object_pairs_hook(pairs)
        return result, end
    pairs = dict(pairs)
    if object_hook is not None:
        pairs = object_hook(pairs)
    return pairs, end

def JSONArray(s_and_end, scan_once, _w=WHITESPACE.match, _ws=WHITESPACE_STR):
    s, end = s_and_end
    values = []
    nextchar = s[end:end + 1]
    if nextchar in _ws:
        end = _w(s, end + 1).end()
        nextchar = s[end:end + 1]
    # Look-ahead for trivial empty array
    if nextchar == ']':
        return values, end + 1
    _append = values.append
    while True:
        try:
            value, end = scan_once(s, end)
        except StopIteration:
            raise ValueError(errmsg("Expecting object", s, end))
        _append(value)
        nextchar = s[end:end + 1]
        if nextchar in _ws:
            end = _w(s, end + 1).end()
            nextchar = s[end:end + 1]
        end += 1
        if nextchar == ']':
            break
        elif nextchar != ',':
            raise ValueError(errmsg("Expecting ',' delimiter", s, end))
        try:
            if s[end] in _ws:
                end += 1
                if s[end] in _ws:
                    end = _w(s, end + 1).end()
        except IndexError:
            pass

    return values, end

class JSONDecoder(object):
    """Simple JSON <http://json.org> decoder

    Performs the following translations in decoding by default:

    +---------------+-------------------+
    | JSON          | Python            |
    +===============+===================+
    | object        | dict              |
    +---------------+-------------------+
    | array         | list              |
    +---------------+-------------------+
    | string        | unicode           |
    +---------------+-------------------+
    | number (int)  | int, long         |
    +---------------+-------------------+
    | number (real) | float             |
    +---------------+-------------------+
    | true          | True              |
    +---------------+-------------------+
    | false         | False             |
    +---------------+-------------------+
    | null          | None              |
    +---------------+-------------------+

    It also understands ``NaN``, ``Infinity``, and ``-Infinity`` as
    their corresponding ``float`` values, which is outside the JSON spec.

    """

    def __init__(self, encoding=None, object_hook=None, parse_float=None,
            parse_int=None, parse_constant=None, strict=True,
            object_pairs_hook=None):
        """``encoding`` determines the encoding used to interpret any ``str``
        objects decoded by this instance (utf-8 by default).  It has no
        effect when decoding ``unicode`` objects.

        Note that currently only encodings that are a superset of ASCII work,
        strings of other encodings should be passed in as ``unicode``.

        ``object_hook``, if specified, will be called with the result
        of every JSON object decoded and its return value will be used in
        place of the given ``dict``.  This can be used to provide custom
        deserializations (e.g. to support JSON-RPC class hinting).

        ``object_pairs_hook``, if specified will be called with the result of
        every JSON object decoded with an ordered list of pairs.  The return
        value of ``object_pairs_hook`` will be used instead of the ``dict``.
        This feature can be used to implement custom decoders that rely on the
        order that the key and value pairs are decoded (for example,
        collections.OrderedDict will remember the order of insertion). If
        ``object_hook`` is also defined, the ``object_pairs_hook`` takes
        priority.

        ``parse_float``, if specified, will be called with the string
        of every JSON float to be decoded. By default this is equivalent to
        float(num_str). This can be used to use another datatype or parser
        for JSON floats (e.g. decimal.Decimal).

        ``parse_int``, if specified, will be called with the string
        of every JSON int to be decoded. By default this is equivalent to
        int(num_str). This can be used to use another datatype or parser
        for JSON integers (e.g. float).

        ``parse_constant``, if specified, will be called with one of the
        following strings: -Infinity, Infinity, NaN.
        This can be used to raise an exception if invalid JSON numbers
        are encountered.

        If ``strict`` is false (true is the default), then control
        characters will be allowed inside strings.  Control characters in
        this context are those with character codes in the 0-31 range,
        including ``'\\t'`` (tab), ``'\\n'``, ``'\\r'`` and ``'\\0'``.

        """
        self.encoding = encoding
        self.object_hook = object_hook
        self.object_pairs_hook = object_pairs_hook
        self.parse_float = parse_float or float
        self.parse_int = parse_int or int
        self.parse_constant = parse_constant or _CONSTANTS.__getitem__
        self.strict = strict
        self.parse_object = JSONObject
        self.parse_array = JSONArray
        self.parse_string = scanstring
        self.scan_once = scanner.make_scanner(self)

    def decode(self, s, _w=WHITESPACE.match):
        """Return the Python representation of ``s`` (a ``str`` or ``unicode``
        instance containing a JSON document)

        """
        obj, end = self.raw_decode(s, idx=_w(s, 0).end())
        end = _w(s, end).end()
        if end != len(s):
            raise ValueError(errmsg("Extra data", s, end, len(s)))
        return obj

    def raw_decode(self, s, idx=0):
        """Decode a JSON document from ``s`` (a ``str`` or ``unicode``
        beginning with a JSON document) and return a 2-tuple of the Python
        representation and the index in ``s`` where the document ended.

        This can be used to decode a JSON document from a string that may
        have extraneous data at the end.

        """
        try:
            obj, end = self.scan_once(s, idx)
        except StopIteration:
            raise ValueError("No JSON object could be decoded")
        return obj, end
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  Source code for werkzeug.local

# -*- coding: utf-8 -*-
"""
    werkzeug.local
    ~~~~~~~~~~~~~~

    This module implements context-local objects.

    :copyright: (c) 2014 by the Werkzeug Team, see AUTHORS for more details.
    :license: BSD, see LICENSE for more details.
"""
from functools import update_wrapper
from werkzeug.wsgi import ClosingIterator
from werkzeug._compat import PY2, implements_bool

# since each thread has its own greenlet we can just use those as identifiers
# for the context.  If greenlets are not available we fall back to the
# current thread ident depending on where it is.
try:
    from greenlet import getcurrent as get_ident
except ImportError:
    try:
        from thread import get_ident
    except ImportError:
        from _thread import get_ident


def release_local(local):
    """Releases the contents of the local for the current context.
    This makes it possible to use locals without a manager.

    Example::

        >>> loc = Local()
        >>> loc.foo = 42
        >>> release_local(loc)
        >>> hasattr(loc, 'foo')
        False

    With this function one can release :class:`Local` objects as well
    as :class:`LocalStack` objects.  However it is not possible to
    release data held by proxies that way, one always has to retain
    a reference to the underlying local object in order to be able
    to release it.

    .. versionadded:: 0.6.1
    """
    local.__release_local__()


class Local(object):
    __slots__ = ('__storage__', '__ident_func__')

    def __init__(self):
        object.__setattr__(self, '__storage__', {})
        object.__setattr__(self, '__ident_func__', get_ident)

    def __iter__(self):
        return iter(self.__storage__.items())

    def __call__(self, proxy):
        """Create a proxy for a name."""
        return LocalProxy(self, proxy)

    def __release_local__(self):
        self.__storage__.pop(self.__ident_func__(), None)

    def __getattr__(self, name):
        try:
            return self.__storage__[self.__ident_func__()][name]
        except KeyError:
            raise AttributeError(name)

    def __setattr__(self, name, value):
        ident = self.__ident_func__()
        storage = self.__storage__
        try:
            storage[ident][name] = value
        except KeyError:
            storage[ident] = {name: value}

    def __delattr__(self, name):
        try:
            del self.__storage__[self.__ident_func__()][name]
        except KeyError:
            raise AttributeError(name)


class LocalStack(object):
    """This class works similar to a :class:`Local` but keeps a stack
    of objects instead.  This is best explained with an example::

        >>> ls = LocalStack()
        >>> ls.push(42)
        >>> ls.top
        42
        >>> ls.push(23)
        >>> ls.top
        23
        >>> ls.pop()
        23
        >>> ls.top
        42

    They can be force released by using a :class:`LocalManager` or with
    the :func:`release_local` function but the correct way is to pop the
    item from the stack after using.  When the stack is empty it will
    no longer be bound to the current context (and as such released).

    By calling the stack without arguments it returns a proxy that resolves to
    the topmost item on the stack.

    .. versionadded:: 0.6.1
    """

    def __init__(self):
        self._local = Local()

    def __release_local__(self):
        self._local.__release_local__()

    def _get__ident_func__(self):
        return self._local.__ident_func__
    def _set__ident_func__(self, value):
        object.__setattr__(self._local, '__ident_func__', value)
    __ident_func__ = property(_get__ident_func__, _set__ident_func__)
    del _get__ident_func__, _set__ident_func__

    def __call__(self):
        def _lookup():
            rv = self.top
            if rv is None:
                raise RuntimeError('object unbound')
            return rv
        return LocalProxy(_lookup)

    def push(self, obj):
        """Pushes a new item to the stack"""
        rv = getattr(self._local, 'stack', None)
        if rv is None:
            self._local.stack = rv = []
        rv.append(obj)
        return rv

    def pop(self):
        """Removes the topmost item from the stack, will return the
        old value or `None` if the stack was already empty.
        """
        stack = getattr(self._local, 'stack', None)
        if stack is None:
            return None
        elif len(stack) == 1:
            release_local(self._local)
            return stack[-1]
        else:
            return stack.pop()

    @property
    def top(self):
        """The topmost item on the stack.  If the stack is empty,
        `None` is returned.
        """
        try:
            return self._local.stack[-1]
        except (AttributeError, IndexError):
            return None


class LocalManager(object):
    """Local objects cannot manage themselves. For that you need a local
    manager.  You can pass a local manager multiple locals or add them later
    by appending them to `manager.locals`.  Everytime the manager cleans up
    it, will clean up all the data left in the locals for this context.

    The `ident_func` parameter can be added to override the default ident
    function for the wrapped locals.

    .. versionchanged:: 0.6.1
       Instead of a manager the :func:`release_local` function can be used
       as well.

    .. versionchanged:: 0.7
       `ident_func` was added.
    """

    def __init__(self, locals=None, ident_func=None):
        if locals is None:
            self.locals = []
        elif isinstance(locals, Local):
            self.locals = [locals]
        else:
            self.locals = list(locals)
        if ident_func is not None:
            self.ident_func = ident_func
            for local in self.locals:
                object.__setattr__(local, '__ident_func__', ident_func)
        else:
            self.ident_func = get_ident

    def get_ident(self):
        """Return the context identifier the local objects use internally for
        this context.  You cannot override this method to change the behavior
        but use it to link other context local objects (such as SQLAlchemy's
        scoped sessions) to the Werkzeug locals.

        .. versionchanged:: 0.7
           You can pass a different ident function to the local manager that
           will then be propagated to all the locals passed to the
           constructor.
        """
        return self.ident_func()

    def cleanup(self):
        """Manually clean up the data in the locals for this context.  Call
        this at the end of the request or use `make_middleware()`.
        """
        for local in self.locals:
            release_local(local)

    def make_middleware(self, app):
        """Wrap a WSGI application so that cleaning up happens after
        request end.
        """
        def application(environ, start_response):
            return ClosingIterator(app(environ, start_response), self.cleanup)
        return application

    def middleware(self, func):
        """Like `make_middleware` but for decorating functions.

        Example usage::

            @manager.middleware
            def application(environ, start_response):
                ...

        The difference to `make_middleware` is that the function passed
        will have all the arguments copied from the inner application
        (name, docstring, module).
        """
        return update_wrapper(self.make_middleware(func), func)

    def __repr__(self):
        return '<%s storages: %d>' % (
            self.__class__.__name__,
            len(self.locals)
        )


@implements_bool
class LocalProxy(object):
    """Acts as a proxy for a werkzeug local.  Forwards all operations to
    a proxied object.  The only operations not supported for forwarding
    are right handed operands and any kind of assignment.

    Example usage::

        from werkzeug.local import Local
        l = Local()

        # these are proxies
        request = l('request')
        user = l('user')


        from werkzeug.local import LocalStack
        _response_local = LocalStack()

        # this is a proxy
        response = _response_local()

    Whenever something is bound to l.user / l.request the proxy objects
    will forward all operations.  If no object is bound a :exc:`RuntimeError`
    will be raised.

    To create proxies to :class:`Local` or :class:`LocalStack` objects,
    call the object as shown above.  If you want to have a proxy to an
    object looked up by a function, you can (as of Werkzeug 0.6.1) pass
    a function to the :class:`LocalProxy` constructor::

        session = LocalProxy(lambda: get_current_request().session)

    .. versionchanged:: 0.6.1
       The class can be instanciated with a callable as well now.
    """
    __slots__ = ('__local', '__dict__', '__name__')

    def __init__(self, local, name=None):
        object.__setattr__(self, '_LocalProxy__local', local)
        object.__setattr__(self, '__name__', name)

    def _get_current_object(self):
        """Return the current object.  This is useful if you want the real
        object behind the proxy at a time for performance reasons or because
        you want to pass the object into a different context.
        """
        if not hasattr(self.__local, '__release_local__'):
            return self.__local()
        try:
            return getattr(self.__local, self.__name__)
        except AttributeError:
            raise RuntimeError('no object bound to %s' % self.__name__)

    @property
    def __dict__(self):
        try:
            return self._get_current_object().__dict__
        except RuntimeError:
            raise AttributeError('__dict__')

    def __repr__(self):
        try:
            obj = self._get_current_object()
        except RuntimeError:
            return '<%s unbound>' % self.__class__.__name__
        return repr(obj)

    def __bool__(self):
        try:
            return bool(self._get_current_object())
        except RuntimeError:
            return False

    def __unicode__(self):
        try:
            return unicode(self._get_current_object())
        except RuntimeError:
            return repr(self)

    def __dir__(self):
        try:
            return dir(self._get_current_object())
        except RuntimeError:
            return []

    def __getattr__(self, name):
        if name == '__members__':
            return dir(self._get_current_object())
        return getattr(self._get_current_object(), name)

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

    def __delitem__(self, key):
        del self._get_current_object()[key]

    if PY2:
        __getslice__ = lambda x, i, j: x._get_current_object()[i:j]

        def __setslice__(self, i, j, seq):
            self._get_current_object()[i:j] = seq

        def __delslice__(self, i, j):
            del self._get_current_object()[i:j]

    __setattr__ = lambda x, n, v: setattr(x._get_current_object(), n, v)
    __delattr__ = lambda x, n: delattr(x._get_current_object(), n)
    __str__ = lambda x: str(x._get_current_object())
    __lt__ = lambda x, o: x._get_current_object() < o
    __le__ = lambda x, o: x._get_current_object() <= o
    __eq__ = lambda x, o: x._get_current_object() == o
    __ne__ = lambda x, o: x._get_current_object() != o
    __gt__ = lambda x, o: x._get_current_object() > o
    __ge__ = lambda x, o: x._get_current_object() >= o
    __cmp__ = lambda x, o: cmp(x._get_current_object(), o)
    __hash__ = lambda x: hash(x._get_current_object())
    __call__ = lambda x, *a, **kw: x._get_current_object()(*a, **kw)
    __len__ = lambda x: len(x._get_current_object())
    __getitem__ = lambda x, i: x._get_current_object()[i]
    __iter__ = lambda x: iter(x._get_current_object())
    __contains__ = lambda x, i: i in x._get_current_object()
    __add__ = lambda x, o: x._get_current_object() + o
    __sub__ = lambda x, o: x._get_current_object() - o
    __mul__ = lambda x, o: x._get_current_object() * o
    __floordiv__ = lambda x, o: x._get_current_object() // o
    __mod__ = lambda x, o: x._get_current_object() % o
    __divmod__ = lambda x, o: x._get_current_object().__divmod__(o)
    __pow__ = lambda x, o: x._get_current_object() ** o
    __lshift__ = lambda x, o: x._get_current_object() << o
    __rshift__ = lambda x, o: x._get_current_object() >> o
    __and__ = lambda x, o: x._get_current_object() & o
    __xor__ = lambda x, o: x._get_current_object() ^ o
    __or__ = lambda x, o: x._get_current_object() | o
    __div__ = lambda x, o: x._get_current_object().__div__(o)
    __truediv__ = lambda x, o: x._get_current_object().__truediv__(o)
    __neg__ = lambda x: -(x._get_current_object())
    __pos__ = lambda x: +(x._get_current_object())
    __abs__ = lambda x: abs(x._get_current_object())
    __invert__ = lambda x: ~(x._get_current_object())
    __complex__ = lambda x: complex(x._get_current_object())
    __int__ = lambda x: int(x._get_current_object())
    __long__ = lambda x: long(x._get_current_object())
    __float__ = lambda x: float(x._get_current_object())
    __oct__ = lambda x: oct(x._get_current_object())
    __hex__ = lambda x: hex(x._get_current_object())
    __index__ = lambda x: x._get_current_object().__index__()
    __coerce__ = lambda x, o: x._get_current_object().__coerce__(x, o)
    __enter__ = lambda x: x._get_current_object().__enter__()
    __exit__ = lambda x, *a, **kw: x._get_current_object().__exit__(*a, **kw)
    __radd__ = lambda x, o: o + x._get_current_object()
    __rsub__ = lambda x, o: o - x._get_current_object()
    __rmul__ = lambda x, o: o * x._get_current_object()
    __rdiv__ = lambda x, o: o / x._get_current_object()
    if PY2:
        __rtruediv__ = lambda x, o: x._get_current_object().__rtruediv__(o)
    else:
        __rtruediv__ = __rdiv__
    __rfloordiv__ = lambda x, o: o // x._get_current_object()
    __rmod__ = lambda x, o: o % x._get_current_object()
    __rdivmod__ = lambda x, o: x._get_current_object().__rdivmod__(o)
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  Source code for typedjsonrpc.registry

# coding: utf-8
#
# Copyright 2015 Palantir Technologies, Inc.
#
# Licensed under the Apache License, Version 2.0 (the "License");
# you may not use this file except in compliance with the License.
# You may obtain a copy of the License at
#
#     http://www.apache.org/licenses/LICENSE-2.0
#
# Unless required by applicable law or agreed to in writing, software
# distributed under the License is distributed on an "AS IS" BASIS,
# WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
# See the License for the specific language governing permissions and
# limitations under the License.

"""Logic for storing and calling jsonrpc methods."""
from __future__ import absolute_import, division, print_function

import inspect
import json
import logging
import sys

import six
import wrapt
from werkzeug.debug.tbtools import get_current_traceback

import typedjsonrpc.parameter_checker as parameter_checker
from .errors import Error, InternalError, InvalidRequestError, MethodNotFoundError, ParseError
from .method_info import MethodInfo, MethodSignature

__all__ = ["Registry"]


def _get_default_logger():
    logger = logging.getLogger(__name__)
    if logger.getEffectiveLevel() == logging.NOTSET:
        logger.setLevel(logging.INFO)
    logger.handlers = [logging.StreamHandler(sys.stdout)]
    return logger


[docs]class Registry(object):
    """The registry for storing and calling jsonrpc methods.

    :attribute debug: Debug option which enables recording of tracebacks
    :type debug: bool
    :attribute tracebacks: Tracebacks for debugging
    :type tracebacks: dict[int, werkzeug.debug.tbtools.Traceback]

    .. versionadded:: 0.1.0
    """

    json_encoder = json.JSONEncoder()
    """The JSON encoder to use.  Defaults to :class:`json.JSONEncoder`

    .. versionadded:: 0.1.0
    .. versionchanged:: 0.2.0 Changed from class to instance
    """

    json_decoder = json.JSONDecoder()
    """The JSON decoder to use. Defaults to :class:`json.JSONDecoder`

    .. versionadded:: 0.1.0
    .. versionchanged:: 0.2.0 Changed from class to instance
    """

[docs]    def __init__(self,
                 debug=False,
                 strict_floats=True):
        """
        :param debug: If True, the registry records tracebacks for debugging purposes
        :type debug: bool
        :param strict_floats: If True, the registry does not allow ints as float parameters
        :type strict_floats: bool

        .. versionchanged:: 0.4.0 Added strict_floats option
        """
        self._name_to_method_info = {}
        self._register_describe()
        self.debug = debug
        self._strict_floats = strict_floats
        self._logger = _get_default_logger()
        self.tracebacks = {}


    def _register_describe(self):
        def _describe():
            return self.describe()
        _describe.__doc__ = self.describe.__doc__

        describe_signature = MethodSignature.create([], {}, dict)
        self.register("rpc.describe", _describe, describe_signature)

[docs]    def dispatch(self, request):
        """Takes a request and dispatches its data to a jsonrpc method.

        :param request: a werkzeug request with json data
        :type request: werkzeug.wrappers.Request
        :return: json output of the corresponding method
        :rtype: str

        .. versionadded:: 0.1.0
        """
        def _wrapped():
            messages = self._get_request_messages(request)
            results = [self._dispatch_and_handle_errors(message) for message in messages]
            non_notification_results = [x for x in results if x is not None]
            if len(non_notification_results) == 0:
                return None
            elif len(messages) == 1:
                return non_notification_results[0]
            else:
                return non_notification_results

        result, _ = self._handle_exceptions(_wrapped)
        if result is not None:
            return self._encode_complete_result(result)


    def _dispatch_and_handle_errors(self, msg):
        is_notification = isinstance(msg, dict) and "id" not in msg

        def _wrapped():
            result = self._dispatch_message(msg)
            if not is_notification:
                return Registry._create_result_response(msg["id"], result)

        result, _ = self._handle_exceptions(_wrapped, is_notification, self._get_id_if_known(msg))
        return result

    def _handle_exceptions(self, method, is_notification=False, msg_id=None):
        try:
            return method(), False
        except Error as exc:
            if not is_notification:
                if self.debug:
                    debug_url = self._store_traceback()
                    exc.data = {"message": exc.data, "debug_url": debug_url}
                return Registry._create_error_response(msg_id, exc), True
        except Exception as exc:  # pylint: disable=broad-except
            if not is_notification:
                exc_info = sys.exc_info()
                if self.debug:
                    debug_url = self._store_traceback()
                else:
                    debug_url = None
                exception_message = "id: {}, debug_url: {}".format(msg_id, debug_url)
                self._logger.exception(exception_message)
                new_error = InternalError.from_error(exc_info, self.json_encoder, debug_url)
                return Registry._create_error_response(msg_id, new_error), True

    def _encode_complete_result(self, result):
        if isinstance(result, list):
            return '[' + ','.join([self._encode_single_result(res) for res in result]) + ']'
        else:
            return self._encode_single_result(result)

    def _encode_single_result(self, result):
        msg_id = Registry._get_id_if_known(result)
        is_notification = msg_id is None

        def _encode():
            return self.json_encoder.encode(result)

        encoded, is_error = self._handle_exceptions(_encode,
                                                    is_notification=is_notification,
                                                    msg_id=msg_id)
        if is_error:
            # Fall back to default because previous encoding didn't work.
            return self.json_encoder.encode(encoded)
        else:
            return encoded

    def _store_traceback(self):
        traceback = get_current_traceback(skip=1,
                                          show_hidden_frames=False,
                                          ignore_system_exceptions=True)
        self.tracebacks[traceback.id] = traceback
        return "/debug/{}".format(traceback.id)

    @staticmethod
    def _get_id_if_known(msg):
        if isinstance(msg, dict) and "id" in msg:
            return msg["id"]
        else:
            return None

    def _dispatch_message(self, msg):
        self._check_request(msg)
        method = self._name_to_method_info[msg["method"]].method
        params = msg.get("params", [])
        parameter_checker.validate_params_match(method, params)
        if isinstance(params, list):
            result = method(*params)
        elif isinstance(params, dict):
            result = method(**params)
        else:
            raise InvalidRequestError("Given params '{}' are neither a list nor a dict."
                                      .format(msg["params"]))
        return result

    @staticmethod
    def _create_result_response(msg_id, result):
        return {
            "jsonrpc": "2.0",
            "id": msg_id,
            "result": result,
        }

    @staticmethod
    def _create_error_response(msg_id, exc):
        return {
            "jsonrpc": "2.0",
            "id": msg_id,
            "error": exc.as_error_object(),
        }

[docs]    def register(self, name, method, method_signature=None):
        """Registers a method with a given name and signature.

        :param name: The name used to register the method
        :type name: str
        :param method: The method to register
        :type method: function
        :param method_signature: The method signature for the given function
        :type method_signature: MethodSignature | None

        .. versionadded:: 0.1.0
        """
        if inspect.ismethod(method):
            raise Exception("typedjsonrpc does not support making class methods into endpoints")
        self._name_to_method_info[name] = MethodInfo(name, method, method_signature)


[docs]    def method(self, returns, **parameter_types):
        """Syntactic sugar for registering a method

        Example:

            >>> registry = Registry()
            >>> @registry.method(returns=int, x=int, y=int)
            ... def add(x, y):
            ...     return x + y

        :param returns: The method's return type
        :type returns: type
        :param parameter_types: The types of the method's parameters
        :type parameter_types: dict[str, type]

        .. versionadded:: 0.1.0
        """
        @wrapt.decorator
        def type_check_wrapper(method, instance, args, kwargs):
            """Wraps a method so that it is type-checked.

            :param method: The method to wrap
            :type method: (T) -> U
            :return: The result of calling the method with the given parameters
            :rtype: U
            """
            if instance is not None:
                raise Exception("Instance shouldn't be set.")

            parameter_names = inspect.getargspec(method).args  # pylint: disable=deprecated-method
            defaults = inspect.getargspec(method).defaults  # pylint: disable=deprecated-method
            parameters = self._collect_parameters(parameter_names, args, kwargs, defaults)

            parameter_checker.check_types(parameters, parameter_types, self._strict_floats)

            result = method(*args, **kwargs)
            parameter_checker.check_return_type(result, returns, self._strict_floats)

            return result

        def register_method(method):
            """Registers a method with its fully qualified name.

            :param method: The method to register
            :type method: function
            :return: The original method wrapped into a type-checker
            :rtype: function
            """
            parameter_names = inspect.getargspec(method).args  # pylint: disable=deprecated-method
            parameter_checker.check_type_declaration(parameter_names, parameter_types)

            wrapped_method = type_check_wrapper(method, None, None, None)
            fully_qualified_name = "{}.{}".format(method.__module__, method.__name__)
            self.register(fully_qualified_name, wrapped_method,
                          MethodSignature.create(parameter_names, parameter_types, returns))
            return wrapped_method

        return register_method


    @staticmethod
    def _collect_parameters(parameter_names, args, kwargs, defaults):
        """Creates a dictionary mapping parameters names to their values in the method call.

        :param parameter_names: The method's parameter names
        :type parameter_names: list[string]
        :param args: *args passed into the method
        :type args: list[object]
        :param kwargs: **kwargs passed into the method
        :type kwargs: dict[string, object]
        :param defaults: The method's default values
        :type defaults: list[object]
        :return: Dictionary mapping parameter names to values
        :rtype: dict[string, object]
        """
        parameters = {}
        if defaults is not None:
            zipped_defaults = zip(reversed(parameter_names), reversed(defaults))
            for name, default in zipped_defaults:
                parameters[name] = default
        for name, value in zip(parameter_names, args):
            parameters[name] = value
        for name, value in kwargs.items():
            parameters[name] = value
        return parameters

[docs]    def describe(self):
        """Returns a description of all the methods in the registry.

        :return: Description
        :rtype: dict[str, object]

        .. versionadded:: 0.1.0
        """
        return {
            "methods": [method_info.describe()
                        for method_info in sorted(self._name_to_method_info.values())]
        }


    def _get_request_messages(self, request):
        """Parses the request as a json message.

        :param request: a werkzeug request with json data
        :type request: werkzeug.wrappers.Request
        :return: The parsed json object
        :rtype: dict[str, object]
        """
        data = request.get_data(as_text=True)
        try:
            msg = self.json_decoder.decode(data)
        except Exception:
            raise ParseError("Could not parse request data '{}'".format(data))
        if isinstance(msg, list):
            return msg
        else:
            return [msg]

    def _check_request(self, msg):
        """Checks that the request json is well-formed.

        :param msg: The request's json data
        :type msg: dict[str, object]
        """
        if "jsonrpc" not in msg:
            raise InvalidRequestError("'\"jsonrpc\": \"2.0\"' must be included.")
        if msg["jsonrpc"] != "2.0":
            raise InvalidRequestError("'jsonrpc' must be exactly the string '2.0', but it was '{}'."
                                      .format(msg["jsonrpc"]))
        if "method" not in msg:
            raise InvalidRequestError("No method specified.")
        if "id" in msg:
            if msg["id"] is None:
                raise InvalidRequestError("typedjsonrpc does not allow id to be None.")
            if isinstance(msg["id"], float):
                raise InvalidRequestError("typedjsonrpc does not support float ids.")
            if not isinstance(msg["id"], (six.string_types, six.integer_types)):
                raise InvalidRequestError("id must be a string or integer; '{}' is of type {}."
                                          .format(msg["id"], type(msg["id"])))
        if msg["method"] not in self._name_to_method_info:
            raise MethodNotFoundError("Could not find method '{}'.".format(msg["method"]))
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