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import contextlib


@contextlib.contextmanager
[docs]def patch(parent, name, object):
    old_object = getattr(parent, name)
    setattr(parent, name, object)
    try:
        yield
    finally:
        setattr(parent, name, old_object)
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class Exception(Exception):
[docs]    pass
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# (C) Steve Stagg
# -*- coding: utf-8 -*-

import collections
import functools
import pprint
import sys
import textwrap
import types

import fin.terminal
import fin.color
import fin.duplex


THEMES = {
    "default": {
        "OK": lambda C: C.green.bold("OK"),
        "FAIL": lambda C: C.red.bold("FAIL"),
        "CHILD_PADD": lambda C: "| ",
        "LAST_LINE": lambda C: "`- ",
        "OUTPUT_PREFIX": lambda C: "+",
    },
    "aa": {
        "OK": lambda C: C.green.bold("OK"),
        "FAIL": lambda C: C.red.bold("FAIL"),
        "CHILD_PADD": lambda C: C.purple("│ "),
        "LAST_LINE": lambda C: C.purple("└ "),
        "OUTPUT_PREFIX": lambda C: C.purple("▻"),
    },
    "mac": {
        "OK": lambda C: C.green.bold(u"✓"),
        "FAIL": lambda C: C.red.bold(u"✗"),
        "CHILD_PADD": lambda C: C.purple(u"│ "),
        "LAST_LINE": lambda C: C.purple(u"└ "),
        "OUTPUT_PREFIX": lambda C: C.purple.bold(u"▻"),  
    }
}


[docs]class ColorFakeDict(object):

    def __init__(self, color, items):
        self.color = color
        self.items = items

    def __getitem__(self, name):
        return self.color.blue.bold(self.items[name])



[docs]class LeaveLogException(BaseException):

    def __init__(self, msg):
        self.exit_msg = msg



[docs]def find_open_log(cls):
    for stack in cls.LOGS.values():
        if len(stack) > 0:
            return stack[-1]
    raise ValueError("Cannot find a suitable context log to output to")



[docs]class Log(object):

    """A logging context manager"""
    LOGS = collections.defaultdict(list)

    def __init__(self, message,
                 ok_msg=None,
                 fail_msg=None,
                 theme="default",
                 stream=sys.stderr):
        self.message = message
        self.theme = theme
        self.open = False
        self.stream = stream
        self.color = fin.color.auto_color(stream)
        self.ok_msg = self._theme_item("OK") if ok_msg is None else ok_msg
        self.fail_msg = (self._theme_item("FAIL") if fail_msg is None else fail_msg)
        self.has_child = False
        self.level = None

    def _theme_item(self, item, color=None):
        if color is None:
            color = self.color
        return THEMES[self.theme][item](color)

    @property
    def stack(self):
        return self.LOGS[self.stream]

[docs]    def enter_message(self, suffix=""):
        prefix = self._theme_item("CHILD_PADD") * self.level
        return u"%s%s: %s" % (prefix, self.message, suffix)


[docs]    def child_added(self, child):
        if not self.has_child:
            self.stream.write("\n")
        self.has_child = True


[docs]    def on_enter(self):
        self.open = True
        self.stream.write(self.enter_message().encode("utf-8", errors="replace"))
        self.stream.flush()


[docs]    def on_exit(self, failed, msg=None):
        if self.has_child:
            line = (self._theme_item("CHILD_PADD") * self.level
                    + self._theme_item("LAST_LINE"))
            self.stream.write(line)
        if msg is not None:
            self.stream.write(msg+ "\n")
        elif failed:
            self.stream.write(self.fail_msg + "\n")
        else:
            self.stream.write(self.ok_msg + "\n")
        self.open = False


[docs]    def exit(self, msg):
        raise LeaveLogException(msg)


    def __enter__(self):
        self.level = len(self.stack)
        for item in self.stack:
            item.child_added(self)
        self.on_enter()
        self.stack.append(self)
        return self

    def __exit__(self, exc_type, exc_value, tb):
        rv = None
        msg = None
        self.stack.remove(self)
        if exc_type is not None and issubclass(exc_type, LeaveLogException):
            rv = True
            msg = exc_value.exit_msg
        self.on_exit(exc_type is not None, msg)
        return rv

    @fin.duplex.method(inst_lookup_fun=find_open_log)
    def output(self, msg):
        if isinstance(self, type) and issubclass(self, Log):
            for stack in self.LOGS.viewvalues():
                if len(stack) > 0:
                    self = stack[-1]
                    break
            else:
                raise ValueError("Cannot find a suitable context log to output to")
        if not self.open:
            raise ValueError("Cannot log output from outside log context.")
        self.child_added(None)
        for line in msg.splitlines():
            line = line.rstrip()
            full = "%s%s %s\n" % (
                self._theme_item("CHILD_PADD") * (self.level + 1), 
                self._theme_item("OUTPUT_PREFIX"),
                line)
            self.stream.write(full.encode('utf-8'))
        self.stream.flush()

    @fin.duplex.method(inst_lookup_fun=find_open_log)
    def format(self, msg, **kwargs):
        if not self.open:
            raise ValueError("Cannot log output from outside log context.")
        if not isinstance(msg, str):
            msg = pprint.pformat(msg)
        if len(kwargs):
            msg = msg % ColorFakeDict(self.color, kwargs)
        cols, rows = fin.terminal.terminal_size()
        plain_prefix = (self._theme_item("CHILD_PADD", fin.color.NoColor()) * (self.level + 1) 
                        + self._theme_item("OUTPUT_PREFIX", fin.color.NoColor()))
        plain_prefix = plain_prefix
        prefix_len = len(plain_prefix)
        remaining = cols - prefix_len - 1
        if remaining < 0:
            remaining = 60
        for line in textwrap.wrap(msg, remaining, replace_whitespace=False):
            self.output(line)



[docs]class CLog(Log):

[docs]    def on_enter(self):
        pass


[docs]    def child_added(self, child):
        if self.has_child or isinstance(child, CLog):
            return
        self.stream.write(self.enter_message("\n"))
        self.has_child = True


[docs]    def on_exit(self, failed, msg=None):
        if not failed and not self.has_child:
            return
        if failed:
            for log in self.stack:
                log.child_added(None)
            self.child_added(None)
        return super(CLog, self).on_exit(failed, msg)




[docs]def logger(**kwargs):
    return functools.partial(Log, **kwargs)
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import functools
import copy

# Class objects do not like having their __dict__ members
# twiddled directly, so we have to use strings here
CACHE_KEY = "__FIN_CACHE"
PROPERTY_OVERRIDE_KEY = "__PROPERTY_CACHE"
DEPENDANCIES = object()


def _hasattr(obj, key):
    return key in obj.__dict__


class ResultCache(object):
[docs]
    """
    Used internally to store and manage the cached results
    """

    def __init__(self, fun):
        self._fun = fun

    def get_cache(self, obj):
[docs]        if not _hasattr(obj, CACHE_KEY):
            setattr(obj, CACHE_KEY, {})
        cache = getattr(obj, CACHE_KEY)
        if self._fun not in cache:
            cache[self._fun] = ({}, [])
        return cache[self._fun]

    def reset(self, obj):

[docs]        if self.has_cached(obj):
            del getattr(obj, CACHE_KEY)[self._fun]

    def has_cached(self, obj):

[docs]        return _hasattr(obj, CACHE_KEY) and self._fun in getattr(obj, CACHE_KEY)

    def _run(self, obj, args, kwargs):

        return self._fun(obj, *args, **kwargs)

    def _get_result(self, obj, args, kwargs):
        dict_cache, list_cache = self.get_cache(obj)
        arg_key = (self.get_dependancies(obj), args, tuple(kwargs.items()))
        try:
            hash(arg_key)
            hashable = True
        except TypeError:
            hashable = False
        if hashable and arg_key in dict_cache:
            return dict_cache[arg_key]
        elif not hashable:
            for cached_key, result in list_cache:
                if cached_key == arg_key:
                    return result
        result = self._run(obj, args, kwargs)
        if hashable:
            dict_cache[arg_key] = result
        else:
            list_cache.append((copy.deepcopy(arg_key), result))
        return result

    def get_result(self, obj, args, kwargs):
[docs]        return self._get_result(obj, args, kwargs)

    def get_dependancies(self, obj):

[docs]        dependancies = self._fun.__dict__.get(DEPENDANCIES)
        if dependancies is None:
            return None
        return tuple(getattr(obj, dep) for dep in dependancies)


class GeneratorCache(ResultCache):


[docs]
    def _run(self, obj, args, kwargs):
        return DynamicTee(self._fun(obj, *args, **kwargs))

    def get_result(self, obj, args, kwargs):
[docs]        return self._get_result(obj, args, kwargs).get_copy()


class DynamicTee(object):


[docs]
    """
    Wraps a generator, and keeps a reference to all generated values.  calling get_copy() on a DynamicTee object creates an iterator
    that behaves as it it were a it were a fresh iterator over the same values.

    Example::
    
        >> i = iter([1,2,3,4])
        >> zip(i, i)
        [(1, 2), (3, 4)]
        >> j = DynamicTee(iter([1,2,3,4]))
        >> zip(j, j.get_copy())
        [(1, 1), (2, 2), (3, 3), (4, 4)]
    """

    class TeeGenerator(object):
[docs]
        def __init__(self, dynamic_tee):
            self.tee = dynamic_tee
            self.index = 0

        def __next__(self):
            val = self.tee[self.index]
            self.index += 1
            return val

        next = __next__

        def __iter__(self):
            return self

    def __init__(self, generator):

        self._stopped = False
        if not hasattr(generator, "__next__"):
            self._generator = iter(generator)
        else:
            self._generator = generator
        self._generated = []
        
    def get_copy(self):
[docs]        return self.TeeGenerator(self)

    def __getitem__(self, index):

        if index == len(self._generated):
            self._generated.append(next(self._generator))
        return self._generated[index]


def depends(*attributes):

[docs]    """
    Used in conjunction with ``@fin.cache.property`` or ``@fin.cache.method``, this decorator tags a cached method as depending
    on the specified named attribute on the method's object.  This can be useful to 

    As a naive example, to cache an object hash, where the hashing algorithm might change::

        class HashedValue(object):

            def __init__(self, value):
                self.value = value
                self.hash_method = "sha1"

            @fin.cache.property
            @fin.cache.depends("value", "hash_method")
            def hash(self):
                return getattr(hashlib, self.hash_method)(self.value).hexdigest()

    In this case, ``instance.hash`` will always reflect the currently selected hashing method, and the current value, but will not re-hash the 
    value needlessly.
    """
    def mutate(fun):
        fun.__dict__[DEPENDANCIES] = attributes
        return fun
    return mutate


def _wrap_fun_with_cache(fun, cache_type):

    cache = cache_type(fun)

    @functools.wraps(fun)
    def wrapper(obj, *args, **kwargs):
        return cache.get_result(obj, args, kwargs)
    wrapper.reset = cache.reset
    wrapper.has_cached = cache.has_cached
    return wrapper


def method(fun):
[docs]    """
    This is the core of ``fin.cache``.  Typically used as a decorator on class or instance methods.  When a method is decorated with this
    function, repeatedly calling it, on the same object, with the same arguments*, will only cause the method to be called once.
    The result of that call is stored on the object, and is automatically returned subsequently. 

    An interesting example from the tests::

        class Factorial(object):

            #Try commenting out the @fin.cache.method line and see what happens..
            @fin.cache.method
            def factorial(self, num):
                if num <= 1:
                    return 1
                return num * self.factorial(num - 1)

        factorial = Factorial()
        for i in range(2000):
            factorial.factorial(i)

    * **NOTE**: Arguments are tested by equality (``a==b`` not ``a is b``).  This can, in a very few situations, lead to unexpected results.
      Also, the result value is cached by reference.  If a cached method returns, for example, a ``list``, then any modifications to that list will 
      be shared amongst all return values, which can lead to some strange effects if mis-used::

        class Bad(object):

            @classmethod
            @fin.cache.method
            def bad_range(self, n):
                return list(range(n))

        nums = Bad.bad_range(1)
        print Bad.bad_range(1), Bad.bad_range(2)  # [0] [0, 1]
        nums.extend(Bad.bad_range(2))
        print Bad.bad_range(1), Bad.bad_range(2)  # [0, 0, 1] [0, 1]

    Calling 'reset(object)' on the descriptor will cause the cache to be cleared for that object, to continue the example::

        Bad.bad_range.reset(Bad)
        print Bad.bad_range(1), Bad.bad_range(2)  # [0] [0, 1]

    When used on an instance method, rather than a classmethod, the object instance should be passed into reset.
    """
    return _wrap_fun_with_cache(fun, ResultCache)


def generator(fun):

[docs]    """
    **Use with care!** This generator keeps a reference to all generated values for the lifetime of the cache (unless manually cleared).
    Given that generators are often used to handle larger volumes of data, this may cause memory issues if used incorrectly.  This decorator
    is useful as a speed optimisation, but comes with a memory cost.

    Acts like ``@fin.cache.method`` but for methods that return a generator (or uses :keyword:yield).  Repeated calls to this method return an
    object that can be used to iterate over the generated values from the start::

        class Example(object):

            @fin.cache.generator
            def slow_range(self, num):
                for i in range(num):
                    time.sleep(0.2)
                    yield i

        e = Example()
        print "Fast - generator not enumerated:", e.slow_range(10)
        print "Slow - initial evaluation:", list(e.slow_range(10))
        print "Fast - values cached:", list(e.slow_range(10))
        print "Slow - arguments differ:", list(e.slow_range(5))
        print "Slow - Different object:", list(Example().slow_range(10))
        Example.slow_range.reset(e)            # Free the memory..
        print "Slow - recalculating:", list(e.slow_range(10))

    """
    return _wrap_fun_with_cache(fun, GeneratorCache)


class property(object):

[docs]    """
    This decorator behaves like the builtin :keyword:`@property` decorator, but caches the results, similarly to ``fin.cache.method``::

        class Example(object):

            @fin.cache.property
            def number(self):
                time.sleep(1)
                return 4

        e = Example()
        print "Slow:", e.number
        print "Fast:", e.number
        Example.number.reset(e)
        print "Slow:", e.number

    For historic reasons, `@fin.cache.property` descriptors support assignment.  The attribute can be assigned a callable, 
    taking one argument, which will always be called on attribute access, and the result returned.  This is best shown by an example, continuing from the previous::

        e = Example()
        f = Example()
        print e.number, f.number  # 4 4
        e.number = lambda e: 8
        print e.number, f.number  # 8 4
        e.number = lambda e: int((time.time() * 10000) % 100)
        print e.number, f.number  # 80 4
        print e.number, f.number  # 92 4

    """

    def __init__(self, fun, wrapper=method):
        self._method = wrapper(fun)
        self.__doc__ = getattr(fun, "__doc__", None)

    def __get__(self, inst, cls):
        if inst is None:
            return self
        if (_hasattr(inst, PROPERTY_OVERRIDE_KEY)
                and self in getattr(inst, PROPERTY_OVERRIDE_KEY)):
            return getattr(inst, PROPERTY_OVERRIDE_KEY)[self](inst)
        else:
            return self._method(inst)

    def __set__(self, inst, obj):
        if obj is None:
            return self._method.reset(inst)
        assert callable(obj)
        if not _hasattr(inst, PROPERTY_OVERRIDE_KEY):
            setattr(inst, PROPERTY_OVERRIDE_KEY, {})
        getattr(inst, PROPERTY_OVERRIDE_KEY)[self] = obj

    def reset(self, inst):
[docs]        """
        'Forgets' any cached value for instance :attr:inst.  Use as shown in in the example above.  
        """
        self._method.reset(inst)

    def has_cached(self, inst):

[docs]        """
        Returns :keyword:True if there is a result cached for the property on the specified instance::

            class Example(object):

                @fin.cache.property
                def one(self):
                    return 1

            e = Example()
            assert Example.one.has_cached(e) == False
            assert e.one == 1
            assert Example.one.has_cached(e) == True
            Example.one.reset(e)
            assert Example.one.has_cached(e) == False
        """
        return self._method.has_cached(inst)


def uncached_property(fun):


[docs]    """
    Behaves like the builtin :keyword:`@property` decorator, but supports the same assignment logic as ``@fin.cache.property``.  This method performs **no** caching.
    """
    return property(fun, wrapper=lambda x: x)
    

def invalidates(other):

[docs]    def wrap(fun):
        @functools.wraps(fun)
        def invalidate_then_call(ob, *args, **kwargs):
            other.reset(ob)
            return fun(ob, *args, **kwargs)
        return invalidate_then_call
    return wrap
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  Source code for fin.string

try:
   basestring
except NameError:
   basestring = str
   unicode = str

def substring(data, offset=None, size=None):
[docs]    """This function matches the buffer() behaviour, for certain applications
    it may be beneficial to assign fin.string.substring to buffer"""
    if offset is None and size is None:
        return data
    if size is None:
        return data[offset:]
    if offset is None:
        return data[:size]
    return data[offset:offset+size]


def ltrim(data, *prefixes):

[docs]    """If data begins with any of prefixes, returns a buffer pointing to
    the contents of data with the first matching prefix removed,
    otherwise returns data"""
    for prefix in prefixes:
        if data.startswith(prefix):
            return substring(data, len(prefix))
    return data


def rtrim(data, *suffixes):

[docs]    """If data ends with any of suffixes, returns a buffer pointing to
    the contents of data with the first matching suffix removed,
    otherwise returns data"""
    for suffix in suffixes:
        if data.endswith(suffix):
            return substring(data, 0, len(data) - len(suffix))
    return data


class _String(basestring):


    ltrim = ltrim
    rtrim = rtrim


class Str(_String, str):
[docs]    pass


class Unicode(_String, unicode):

[docs]    pass


def String(data):

[docs]    if isinstance(data, unicode):
        return Unicode(data)
    else:
        return Str(data)
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  Source code for fin.testing_test

import contextlib
import fin.testing
import unittest



[docs]def test_cm():
    results = []

    @contextlib.contextmanager
    def the_cm():
        results.append("before")
        try:
            yield
        except Exception as e:
            results.append(e)
        else:
            results.append("after")
    return results, the_cm



[docs]class TestingTest(unittest.TestCase):

[docs]    def test_enter(self):
        results, the_cm = test_cm()

        class TestTest(fin.testing.TestCase):
            def setUp(self):
                self._enter(the_cm())

            def runTest(self):
                self.assertTrue(True)

        test_inst = TestTest()
        test_inst.run()
        self.assertEqual(results, ["before", "after"])




if __name__ == "__main__":
    unittest.main()
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  Source code for fin.config

from __future__ import with_statement

try:
    import configparser
except ImportError:
    import ConfigParser as configparser
import os

try:
    import json
except ImportError:
    pass

import fin.cache

try:
    STR_BASE = basestring
except NameError:
    STR_BASE = str



NOT_SET = object()


class TypedConfig(object):
[docs]
    TRUTH_VALUES = frozenset(["yes", "t", "true", "1", "y", "on"])
    TYPE_PARSERS = {
        bool: lambda self, y: self._to_bool(y),
    }

    def _to_bool(self, value):
        return value.lower() in self.TRUTH_VALUES

    def get_typed(self, type_spec, keys, default=None):
[docs]        assert len(keys) > 0
        parser = type_spec
        if type_spec in self.TYPE_PARSERS:
            parser = lambda x: self.TYPE_PARSERS[type_spec](self, x)
        value = self.get(keys, NOT_SET)
        if value is NOT_SET:
            return default
        return parser(value)


class ConfigSource(object):


[docs]
    def __getitem__(self, keys):
        if isinstance(keys, bytes):
            keys = keys.decode('utf-8')
        if isinstance(keys, STR_BASE):
            keys = keys.lower().split(".")
        rv = self.get_value(*keys)
        if rv is NOT_SET:
            raise KeyError(keys)
        return rv

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

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

    def get(self, keys, default=None):
[docs]        if isinstance(keys, STR_BASE):
            keys = keys.split(".")
        rv = self.get_value(*keys)
        return default if rv is NOT_SET else rv

    def get_keys(self, *parents):

[docs]        """Return a collection of all keys that have the specified parent keys."""
        raise NotImplementedError()

    def get_value(self, *keys):

[docs]        """ Given a particular multi-part key, return the corresponding value"""
        raise NotImplementedError()


class EnvironSource(ConfigSource):


[docs]
    def __init__(self, prefix, sep="."):
        self.prefix = prefix
        self._sep = sep

    def _convert_keys(self, keys):
        return (self._sep.join((self.prefix, ) + keys)).upper()

    def get_value(self, *keys):
[docs]        return os.environ.get(self._convert_keys(keys), NOT_SET)

    def get_keys(self, *parents):

[docs]        prefix = self._convert_keys(parents) + self._sep
        prefix_len = len(prefix)
        return frozenset(k[prefix_len:].split(self._sep, 1)[0].lower()
                         for k in os.environ.keys() if k.startswith(prefix))


class ConfigParserSource(ConfigSource):


[docs]
    def __init__(self, filename):
        self.filename = filename

    @fin.cache.property
    @fin.cache.depends("filename")
    def _parser(self):
        parser = configparser.RawConfigParser()
        parser.read(self.filename)
        return parser

    def _find_sections(self, name):
        test = name.lower()
        return set([n for n in self._parser.sections() if n.lower() == test])

    def _find_keys(self, section, parts):
        prefix = ".".join(parts).lower() + "." if len(parts) else ""
        options = self._parser.options(section)
        prefix_len = len(prefix)
        # config parser by default lower-cases options for us
        return set([o[prefix_len:] for o in options if o.lower().startswith(prefix)])

    def get_value(self, *keys):
[docs]        key = ".".join(keys).lower()
        if self._parser.has_section(".") and self._parser.has_option(".", key):
            return self._parser.get(".", key)
        if len(keys) > 1:
            section_name = keys[0]
            section_key = ".".join(keys[1:]).lower()
            for section in self._find_sections(section_name):
                if self._parser.has_option(section, section_key):
                    return self._parser.get(section, section_key)
        return NOT_SET

    def get_keys(self, *parents):

[docs]        matching = set()
        if len(parents) > 0:
            sections = self._find_sections(parents[0])
            for section in sections:
                matching.update(self._find_keys(section, parents[1:]))
        else:
            matching.update([s.lower() for s in self._parser.sections() if s != "."])
        if self._parser.has_section("."):
            matching.update(self._find_keys(".", parents))
        return frozenset(m.split(".", 1)[0] for m in matching)


class DictSource(ConfigSource):


[docs]
    def __init__(self, data):
        self.data = data

    def _find(self, keys):
        current = self.data
        for key in keys:
            key = key.lower()
            if not isinstance(current, dict):
                return NOT_SET
            for option in current.keys():
                if option.lower() == key:
                    break
            else:
                return NOT_SET
            current = current[option]
        return current

    def get_value(self, *keys):
[docs]        base = self._find(keys)
        if base is NOT_SET or isinstance(base, dict):
            return NOT_SET
        return str(base)

    def get_keys(self, *parents):

[docs]        base = self._find(parents)
        if isinstance(base, dict):
            return frozenset(k.lower() for k in base.keys())
        return frozenset()


class JSONSource(DictSource):


[docs]
    def __init__(self, filename, data=None):
        if data is not None:
            self.data = lambda x: self.json.loads(data)
        self.filename = filename

    @property
    def json(self):
        try:
            return json
        except NameError:
            raise RuntimeError("No JSON libary available")

    @fin.cache.property
    @fin.cache.depends("filename")
    def data(self):
        if not os.path.exists(self.filename):
            return {}
        with open(self.filename) as fp:
            return self.json.load(fp)


class MultiSource(ConfigSource):

[docs]
    def __init__(self, sources):
        self.sources = tuple(reversed(sources))

    def get_value(self, *keys):
[docs]        for source in self.sources:
            val = source.get_value(*keys)
            if val is not NOT_SET:
                return val
        return NOT_SET

    def get_keys(self, *parents):

[docs]        keys = set()
        for source in self.sources:
            keys.update(source.get_keys(*parents))
        return keys


class Config(MultiSource, TypedConfig):


[docs]
    def __init__(self, name):
        self.name = name

    @fin.cache.property
    @fin.cache.depends("name")
    def sources(self):
        config_name = "%s.conf" % self.name
        xdg_path = os.environ.get("XDG_CONFIG_HOME",
                                  os.path.expanduser("~/.config"))
        user_config_path = os.path.join(xdg_path, config_name)
        system_config_path = os.path.join("/etc/%s" % config_name)
        return (EnvironSource(self.name, sep="_"),
                ConfigParserSource(user_config_path),
                ConfigParserSource(system_config_path))
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  Source code for fin.color_test

import fin.testing as unittest

import fin.color


class ColorTests(unittest.TestCase):
[docs]
    def test_vtcolor(self):
[docs]        c = fin.color.VtColor()
        self.assertEqual(str(c.red), "\x1b[31m")
        self.assertEqual(str(c.red.bold), "\x1b[31;1m")
        self.assertEqual(str(c.red.bold.bg_yellow), "\x1b[31;1;43m")
        self.assertEqual(str(c.red + c.bold + c.reset), "\x1b[31;1;0m")
        self.assertEqual(str(c.red("test")), "\x1b[31mtest\x1b[0m")

    def test_nocolor(self):

[docs]        c = fin.color.NoColor()
        self.assertEqual(str(c.red), "")
        self.assertEqual(str(c.red.bold), "")
        self.assertEqual(str(c.red + c.bold + c.reset), "")
        self.assertEqual(str(c.red("test")), "test")


if __name__ == "__main__":


    unittest.main()
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  Source code for fin.contextlog_test

# (C) Steve Stagg

from __future__ import with_statement

import fin.testing as unittest
import fin.contextlog


[docs]class ContextLogTests(unittest.TestCase):

[docs]    def setUp(self):
        self.data = []


[docs]    def write(self, msg):
        if hasattr(msg, "decode"):
            msg = msg.decode("utf-8")
        self.data.append(msg)


[docs]    def isatty(self):
        return False


[docs]    def flush(self):
        pass


    @property
    def lines(self):
        return ("".join(self.data)).splitlines()

[docs]    def test_simple_log(self):
        with fin.contextlog.Log("Foo", stream=self):
            with fin.contextlog.Log("Bar", stream=self):
                pass
        self.assertEqual(self.lines, ["Foo: ", "| Bar: OK", "`- OK"])


[docs]    def test_traceback(self):
        with self.assertRaises(ZeroDivisionError):
            with fin.contextlog.Log("Foo", stream=self):
                1/0
        self.assertEqual(self.lines, ["Foo: FAIL"])


[docs]    def test_nested_traceback(self):
        with self.assertRaises(ZeroDivisionError):
            with fin.contextlog.Log("Foo", stream=self):
                with fin.contextlog.Log("Bar", stream=self):
                    1/0
                    self.assertEqual(self.lines,
                         ["Foo: ", "|  Bar: FAIL", "`- FAIL"])


[docs]    def test_output(self):
        with fin.contextlog.Log("A", stream=self) as log:
            log.output("b")
            log.output("c")
            with fin.contextlog.Log("B", stream=self) as l2:
                l2.output("d\ne")
                with fin.contextlog.Log("C", stream=self):
                    pass
        self.assertEqual("\n".join(l.strip() for l in self.lines), """A:
| + b
| + c
| B:
| | + d
| | + e
| | C: OK
| `- OK
`- OK""")


[docs]    def test_clog(self):
        with fin.contextlog.CLog("Foo", stream=self):
            with fin.contextlog.CLog("Bar", stream=self):
                pass
        self.assertEqual(self.lines, [])


[docs]    def test_clog_with_log(self):
        with fin.contextlog.CLog("Foo", stream=self):
            with fin.contextlog.CLog("Bar", stream=self):
                with fin.contextlog.Log("Baz", stream=self):
                    pass
        self.assertEqual(self.lines,
                         ["Foo: ", "| Bar: ", "| | Baz: OK", "| `- OK", "`- OK"])


[docs]    def test_clog_with_log2(self):
        with fin.contextlog.CLog("1", stream=self):
            with fin.contextlog.CLog("2", stream=self):
                pass
            with fin.contextlog.CLog("3", stream=self):
                with fin.contextlog.Log("4", stream=self):
                    pass
        self.assertEqual(self.lines,
                         ["1: ", "| 3: ", "| | 4: OK", "| `- OK", "`- OK"])


[docs]    def test_clog_exception(self):
        with self.assertRaises(ZeroDivisionError):
            with fin.contextlog.CLog("Foo", stream=self):
                with fin.contextlog.CLog("Bar", stream=self):
                    1/0
        self.assertEqual(self.lines, ["Foo: ", "| Bar: ",
                                      "| `- FAIL", "`- FAIL"])


[docs]    def test_incorrect_log_output(self):
        with self.assertRaises(ValueError):
            with fin.contextlog.Log("Foo", stream=self) as l:
                l.output("Works")
            l.output("Fails")
        self.assertEqual(self.lines, ["Foo: ", "| + Works", "`- OK"])


[docs]    def test_log_output_format(self):
        with fin.contextlog.Log("Foo", stream=self) as l:
            l.format({1: "2"})
        self.assertEqual(self.lines, ["Foo: ", "| + {1: '2'}", "`- OK"])


[docs]    def test_anonymous_output(self):
        with fin.contextlog.Log("Foo", stream=self):
            fin.contextlog.Log.output("Test")
        self.assertEqual(self.lines, ['Foo: ', '| + Test', '`- OK'])


[docs]    def test_anonymous_nested_output(self):
        with fin.contextlog.Log("Foo", stream=self):
            with fin.contextlog.Log("Bar", stream=self):
                fin.contextlog.Log.output("Test")
        self.assertEqual(self.lines, ['Foo: ', '| Bar: ', '| | + Test', '| `- OK', '`- OK'])


[docs]    def test_anonymous_output_noleak(self):
        with fin.contextlog.Log("Foo", stream=self):
            with fin.contextlog.Log("Bar", stream=self):
                fin.contextlog.Log.output("ONE")
            fin.contextlog.Log.output("TWO")
        self.assertEqual(self.lines, ['Foo: ', '| Bar: ', '| | + ONE', '| `- OK', '| + TWO', '`- OK'])






if __name__ == "__main__":
    unittest.main()
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from __future__ import with_statement

import random

import fin.testing as unittest

import fin.patch


[docs]class PatchTests(unittest.TestCase):

[docs]    def test_patching(self):
        class Foo(object):
            TRUE = True
        self.assertTrue(Foo.TRUE)
        with fin.patch.patch(Foo, "TRUE", False):
            self.assertFalse(Foo.TRUE)
        self.assertTrue(Foo.TRUE)


[docs]    def test_patching_library_func(self):
        nums = set()
        # Theoretically, this could fail, but the probability is very low
        for i in range(5):
            nums.add(random.random())
        self.assertTrue(len(nums) > 1)
        with fin.patch.patch(random, "random", lambda: 1):
            for i in range(5):
                self.assertTrue(random.random(), 1)
        nums = set()
        for i in range(5):
            nums.add(random.random())
        self.assertTrue(len(nums) > 1)
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from __future__ import with_statement

import os
import shutil
import tempfile

import fin.testing
import fin.config


class EnvironSourceTest(fin.testing.TestCase):
[docs]
    def setUp(self):
[docs]        self.before = os.environ.copy()
        os.environ.clear()

    def tearDown(self):

[docs]        os.environ.clear()
        for key, value in self.before.items():
            os.environ[key] = value

    def test_getting_simple(self):

[docs]        os.environ["FOO_BAR"] = "a"
        os.environ["FOOBAR"] = "b"
        source = fin.config.EnvironSource("FOO", sep="_")
        self.assertEqual(source.get_value("BaR"), "a")
        self.assertEqual(source.get_value("notthere"), fin.config.NOT_SET)

    def test_getting_nested(self):

[docs]        os.environ["FOO.BAR"] = "a"
        os.environ["FOO.BAR.BAZ"] = "b"
        source = fin.config.EnvironSource("FOO")
        self.assertEqual(source.get_value("BAR"), "a")
        self.assertEqual(source.get_value("BAR", "baz"), "b")

    def test_getting_children(self):

[docs]        os.environ["FOO_BAR"] = "a"
        os.environ["FOO_BAR_BAZ"] = "b"
        os.environ["FOO_BAR_BOB"] = "c"
        source = fin.config.EnvironSource("FOO", sep="_")
        self.assertCountEqual(source.get_keys(), ["bar"])
        self.assertCountEqual(source.get_keys("BaR"), ["baz", "bob"])


class ConfigParserTest(fin.testing.TestCase):


[docs]
    def setUp(self):
[docs]        fd, self.config_path = tempfile.mkstemp()
        self.file = os.fdopen(fd, "wb", 0)
        self.file.write(
            "\n".join(["[.]",
            "first.a=1", "zero.c=2", "second.a.b=9",
            "first.c.sub2=8",
            "[FiRsT]", "a=3", "b=4", "c.sub=5",
            "[first]", "b = 6", "d=7", "[second]", "b=4",
            "[third]", "a.b=12"]).encode('utf-8'))
        self.source = fin.config.ConfigParserSource(self.config_path)

    def tearDown(self):

[docs]        self.file.close()
        os.unlink(self.config_path)

    def test_get_keys(self):

[docs]        self.assertCountEqual(self.source.get_keys(),
                              ["zero", "first", "second", "third"])
        self.assertCountEqual(self.source.get_keys("first"),
                              ["a", "b", "c", "d"])
        self.assertCountEqual(self.source.get_keys("first", "c"),
                              ["sub", "sub2"])
        self.assertCountEqual(self.source.get_keys("second"), ["a", "b"])
        self.assertCountEqual(self.source.get_keys("third"), ["a"])
        self.assertCountEqual(self.source.get_keys("fourth"), [])

    def test_get_value(self):

[docs]        self.assertEqual(self.source.get_value("first", "a"), "1")
        self.assertEqual(self.source.get_value("first", "c", "sub"), "5")
        self.assertEqual(self.source.get_value("first", "notthere"), fin.config.NOT_SET)
        self.assertEqual(self.source.get_value("third", "a", "b"), "12")


class DictConfigTest(fin.testing.TestCase):


[docs]
    def test_get_value(self):
[docs]        source = fin.config.DictSource({"a": 1})
        self.assertEqual(source.get_value("a"), "1")
        self.assertEqual(source.get_value("b"), fin.config.NOT_SET)

    def test_get_nested_value(self):

[docs]        source = fin.config.DictSource({"a": {"b": 2}})
        self.assertEqual(source.get_value("a", "b"), "2")
        self.assertEqual(source.get_value("a", "c"), fin.config.NOT_SET)

    def test_get_keys(self):

[docs]        source = fin.config.DictSource({"a": {"b": 2, "c": {"d": 3}}})
        self.assertCountEqual(source.get_keys("a"), ["b", "c"])
        self.assertCountEqual(source.get_keys("b"), [])
        self.assertCountEqual(source.get_keys("a", "b"), [])
        self.assertCountEqual(source.get_keys("a", "c"), ["d"])


class MultiSourceTest(fin.testing.TestCase):


[docs]
    def test_get_value(self):
[docs]        sources = [fin.config.DictSource(f) for f in [{"a": 1}, {"b": 2}]]
        source = fin.config.MultiSource(sources)
        self.assertEqual(source.get_value("a"), "1")
        self.assertEqual(source.get_value("b"), "2")
        self.assertEqual(source.get_value("c"), fin.config.NOT_SET)

    def test_override(self):

[docs]        sources = [fin.config.DictSource(f) for f in [{"a": 1, "b": 2}, {"b": 3, "c":4}]]
        source = fin.config.MultiSource(sources)
        self.assertEqual(source.get_value("a"), "1")
        self.assertEqual(source.get_value("b"), "3")
        self.assertEqual(source.get_value("c"), "4")

    def test_get_nested(self):

[docs]        sources = [fin.config.DictSource(f) for f in [
            {"a": {"b": 1, "c": 2}},
            {"a": {"b": 4, "d": 5}, "b": 3}]]
        source = fin.config.MultiSource(sources)
        self.assertCountEqual(source.get_keys(), ["a", "b"])
        self.assertCountEqual(source.get_keys("a"), ["b", "c", "d"])
        self.assertCountEqual(source.get_keys("a", "b"), [])
        self.assertCountEqual(source.get_keys("f"), [])


class JsonTest(fin.testing.TestCase):


[docs]
    def setUp(self):
[docs]        self.raw = """{"A": 1, "b": {"a": 2}}"""
        self.config = fin.config.JSONSource("", data=self.raw)
        try:
            self.config.json
        except RuntimeError:
            raise fin.testing.unittest.SkipTest("No JSON library available")

    def test_keys(self):

[docs]        self.assertCountEqual(self.config.get_keys(), ["a", "b"])
        self.assertCountEqual(self.config.get_keys("b"), ["a"])

    def test_get_value(self):

[docs]        self.assertEqual(self.config["b", "a"], '2')


class ConfigTest(fin.testing.TestCase):


[docs]
    def setUp(self):
[docs]        self.before = os.environ.copy()
        os.environ.clear()
        self.source = fin.config.Config("fintests")

    def tearDown(self):

[docs]        os.environ.clear()
        for key, value in self.before.items():
            os.environ[key] = value

    def test_simple(self):

[docs]        os.environ["FINTESTS_FOO"] = "1"
        self.assertEqual(self.source.get_value("FOO"), "1")
        self.assertEqual(self.source.get_value("BAR"), fin.config.NOT_SET)

    def test_with_file(self):

[docs]        os.environ["FINTESTS_FOO"] = "1"
        tempdir = tempfile.mkdtemp()
        try:
            os.environ["XDG_CONFIG_HOME"] = tempdir
            with open(os.path.join(tempdir, "fintests.conf"), "wb") as fh:
                fh.write(b"[.]\nFOO=2\nBAR=3")
            self.assertEqual(self.source.get_value("FOO"), "1")
            self.assertEqual(self.source.get_value("BAR"), "3")
        finally:
            shutil.rmtree(tempdir)

    def test_getitem(self):

[docs]        os.environ["FINTESTS_FOO"] = "1"
        os.environ["FINTESTS_BAR_BAZ"] = "2"
        self.assertEqual(self.source["fOo"], "1")
        with self.assertRaises(KeyError):
            self.source["bar"]
        self.assertIsNone(self.source.get("bAr"))
        self.assertEqual(self.source.get("bAr", "test"), "test")
        self.assertEqual(self.source.get("baR.Baz", "test"), "2")
        self.assertEqual(self.source.get(("BAR", "BAZ"), "test"), "2")
        self.assertEqual(self.source["bar", "BAZ"], "2")
        self.assertEqual(self.source["bar.BAZ"], "2")


class TypedTest(fin.testing.TestCase):


[docs]
    class TypedConf(fin.config.DictSource, fin.config.TypedConfig):
[docs]        pass

    def test_get_bool(self):

[docs]        conf = self.TypedConf({"a": "yes", "b": "no"})
        self.assertEqual(conf.get_typed(bool, "a"), True)
        self.assertEqual(conf.get_typed(bool, "b"), False)

    def test_get_int(self):

[docs]        conf = self.TypedConf({"a": "1", "b": "2", "c": "foo"})
        self.assertEqual(conf.get_typed(int, "a"), 1)
        self.assertEqual(conf.get_typed(int, "b"), 2)
        self.assertEqual(conf.get_typed(int, "d"), None)
        self.assertEqual(conf.get_typed(int, "d", "foo"), "foo")
        with self.assertRaises(ValueError):
            conf.get_typed(int, "c")


if __name__ == "__main__":


    fin.testing.main()
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  Source code for fin.testing

import sys
import os

def fix_sys_path():
    this_dir = os.path.abspath(os.path.dirname(__file__)).rstrip(os.pathsep)
[docs]    first_sys_path = os.path.abspath(sys.path[0]).rstrip(os.pathsep)

    if first_sys_path == this_dir:
        sys.path = sys.path[1:]

fix_sys_path()


import string


try:
    import unittest2 as unittest
except ImportError:
    import unittest

import fin.exception


NO_ITEMS = []


class TeardownErrors(fin.exception.Exception):
    pass
[docs]

class TestCase(unittest.TestCase):


[docs]    def _enter(self, context_manager):
        if not hasattr(self, "_fin_context_managers"):
            self._fin_context_managers = []
        result = context_manager.__enter__()
        self._fin_context_managers.append(context_manager)
        return result

    def _exit(self, exc=None):
        if exc is None:
            exc_type = None
            tb = None
        else:
            _, _, tb = sys.exc_info()
            exc_type = type(exc)

        teardown_errors = []
        managers = getattr(self, "_fin_context_managers", NO_ITEMS)
        while managers:
            manager = managers.pop()
            try:
                manager.__exit__(exc_type, exc, tb)
            except Exception as e:
                teardown_errors.append(e)
        if teardown_errors:
            raise TeardownErrors(teardown_errors)

    def run(self, *args, **kwargs):
        try:
[docs]            return super(TestCase, self).run(*args, **kwargs)
        finally:
            self._exit()

    if not hasattr(unittest.TestCase, "assertRaisesRegex"):
        assertRaisesRegex = unittest.TestCase.assertRaisesRegexp


    if not hasattr(unittest.TestCase, "assertCountEqual"):
        assertCountEqual = unittest.TestCase.assertItemsEqual    


def main(*args, **kwargs):
    unittest.main(*args, **kwargs)

[docs]
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  Source code for fin.module

import imp
import inspect
import os
import os.path
import re
import sys
import types

import fin.string
import fin.exception


PY_EXTENSIONS = [ext for ext, _, _ in imp.get_suffixes()]


[docs]class PathNotImportable(fin.exception.Exception, ImportError):
    pass



[docs]class NoSysPathFound(fin.exception.Exception, ImportError):
    pass



[docs]def dir_is_module(path):
    assert os.path.isdir(path), path
    if "." in os.path.basename(path):
        return False
    if os.path.dirname(path) == path:
        return False
    if not any([os.path.exists(os.path.join(path, "__init__%s" % ext))
                for ext in PY_EXTENSIONS]):
        return False
    return True



[docs]def path_to_module_parts(path, auto_add=False):
    path = os.path.abspath(path)
    if os.path.isdir(path) and not dir_is_module(path):
        raise PathNotImportable(path)
    sys_paths = set(os.path.abspath(path) for path in sys.path)
    module_path = fin.string.rtrim(path, *PY_EXTENSIONS)
    base_path = module_path
    while True:
        base_path = os.path.dirname(base_path)  # Get the parent directory
        if base_path in sys_paths:  # Can import from here?
            break
        if not dir_is_module(base_path):
            # If we go any further, then the import will fail
            # so: if auto_add, then add this path to sys.paths, and use that...
            if auto_add:
                sys.path.insert(0, base_path)
                break
            else:
                # ... Otherwise, bail out
                raise NoSysPathFound(path)

    relative_path = module_path[len(base_path):].strip(os.path.sep)
    filename = os.path.basename(relative_path)
    if fin.string.rtrim(filename, *PY_EXTENSIONS) == "__init__":
        relative_path = os.path.dirname(relative_path)
    return relative_path.split(os.path.sep)



[docs]def import_module_by_name_parts(*parts):
    __import__(".".join(parts))
    base = sys.modules[parts[0]]
    for part in parts[1:]:
        base = getattr(base, part)
    return base



[docs]def import_module_by_path(path, auto_add=False):
    parts = path_to_module_parts(path, auto_add=auto_add)
    return import_module_by_name_parts(*parts)



[docs]def import_child_modules(parts, ignore="^[\._].*", error_callback=None):
    matcher = None if ignore is None else re.compile(ignore)
    if isinstance(parts, types.ModuleType):
        parent_module = parts
        parts = path_to_module_parts(inspect.getfile(parts))
    else:
        parent_module = import_module_by_name_parts(*parts)
    parent_dir = os.path.dirname(inspect.getfile(parent_module))
    modules = {}
    for child in os.listdir(parent_dir):
        if matcher is not None and matcher.match(child):
            continue
        child_name = fin.string.rtrim(child, *PY_EXTENSIONS)
        child_path = os.path.join(parent_dir, child)
        if child_name == child and not os.path.isdir(child_path):
            continue
        if child_name in modules:
            continue
        try:
            modules[child_name] = import_module_by_name_parts(
                *(tuple(parts) + (child_name, )))
        except Exception as e:
            if error_callback is not None:
                error_callback(e)
            else:
                raise
    return modules



[docs]def get_fully_qualified_object(name):
    """name could be, for example:  some.module.ClassA.method_b
       and this method should return a reference to method_b
       even if some.module isn't imported"""
    parts = name.split(".")
    base_module = parts[0]
    path = parts[1:]
    __import__(base_module)
    current_object = sys.modules[parts[0]]
    partial_path = [base_module]
    for part in path:
        partial_path.append(part)
        try:
            current_object = getattr(current_object, part)
        except AttributeError:
            try:
                __import__(".".join(partial_path))
            except ImportError:
                raise AttributeError("%r does not contain %r" %
                                     (".".join(partial_path[:-1]), part))
            else:
                current_object = getattr(current_object, part)
    return current_object
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import os
import sys

import fin.string


class Color(object):
[docs]    """
    A simple class for producing pretty terminal output.  While :class:`Color` is abstract, :class:`VtColor` provides common 
    VT-100 (xterm) compatible output.  This is a very light, small library, and doesn't deal with curses or terminfo.

    The module global ``C`` is created at import time.  If standard out appears to support color output, then this will be
    an instance of :class:`VtColor`, otherwise, :class:`NoColor`.

    Typical Usage::

        c = fin.color.C
        print c.blue + "I'm blue, da-ba-dee da-ba-dai" + c.reset
        print c.red.bold("Color") + c.red.blue("Blind")
        print c.green("In") + c.bg_green.black("verse") # Note assumes a white-on-black color scheme.
    """

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

    def __call__(self, *data):
        return self + "".join(data) + self.only_reset

    def __getattr__(self, name):
        return self[name]

    def __getitem__(self, name):
        raise NotImplemented("__getitem__")

    def __add__(self, other):
        if isinstance(other, Color):
            return self.__class__(self.parts + other.parts)
        return str(self) + other

    def __radd__(self, other):
        if isinstance(other, Color):
            return self.__class__(other.parts + self.parts)
        return other + str(self)

    def __str__(self):
        raise NotImplemented()


class NoColor(Color):

[docs]
    def __getitem__(self, name):
        return self

    def __str__(self):
        return ""


class VtColor(Color):

[docs]
    COLORS = ["black", "red", "green", "yellow",
              "blue", "purple", "cyan", "white"]
    FG_BASE = 30
    BG_BASE = 40
    EXTRA = {
        "bold": 1,
        "reset": 0,
    }

    def _get_value(self, name):
        name = name.lower()
        if name in self.EXTRA:
            return self.EXTRA[name]
        base = self.FG_BASE
        bg_name = fin.string.ltrim(name, "bg_", "background_", "b_")
        if bg_name != name:
            name = bg_name
            base = self.BG_BASE
        try:
            offset = self.COLORS.index(name)
        except ValueError:
            raise AttributeError(name)
        return base + offset

    def __getitem__(self, name):
        current_parts = self.parts
        only_name = fin.string.ltrim(name, "only_")
        if only_name != name:
            name = only_name
            current_parts = ()
        return VtColor(current_parts + (self._get_value(name), ))

    def __str__(self):
        data = ";".join("%i" % p for p in self.parts)
        return "\x1b[" + data + "m"


KNOWN_TERMINAL_TYPES = set([

    "linux", "term", "vt200"
])


def auto_color(stream=sys.stdin):
[docs]    """
    Depending on environment variables, and if :attr:`stream` is a tty, return a Color object that will output
    colored text, or one that outputs plain text.
    """
    term_name = os.environ.get("TERM", "").lower()
    if (stream.isatty()
        and (term_name in KNOWN_TERMINAL_TYPES or "xterm" in term_name)):
        return VtColor()
    return NoColor()


C = auto_color()
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  Source code for fin.module_test

from __future__ import with_statement

import fin.testing as unittest

import inspect
import sys
import os
import contextlib
import tempfile
import shutil

import fin.color
import fin.module


@contextlib.contextmanager
[docs]def module_context(path):
    sys_module_keys = frozenset(sys.modules.keys())
    old_syspath = sys.path[:]
    sys.path.insert(0, path)
    try:
        yield
    finally:
        sys.path = old_syspath
        new_sys_module_keys = set(sys.modules.keys())
        for key in new_sys_module_keys:
            if key not in sys_module_keys:
                del sys.modules[key]



[docs]def make_tree(base, sub):
    if isinstance(sub, str):
        os.mkdir(os.path.join(base, sub))
    elif isinstance(sub, (list, tuple)):
        for sub_dir in sub:
            make_tree(base, sub_dir)
    else:
        for sub, children in sub.items():
            make_tree(base, sub)
            make_tree(os.path.join(base, sub), children)



[docs]class ModuleTests(unittest.TestCase):

[docs]    def setUp(self):
        self.temp_dir = None


[docs]    def tearDown(self):
        if self.temp_dir is not None:
            shutil.rmtree(self.temp_dir)


    @property
    def test_modules(self):
        if self.temp_dir is None:
            self.temp_dir = tempfile.mkdtemp()
            make_tree(self.temp_dir, {
                "a": {"b": {"c": "d"}},
                "a2": {"b": "c", "b.2": "c2"},
                "n": {"n": {"a": "b"}}
                })
            for init_path in [
                ("a", ), ("a", "b"), ("a", "b", "c"),
                ("a2", ), ("a2", "b"), ("a2", "b.2"), ("a2", "b.2", "c2"),
                ("n", "n", "a"), ("n", "n", "a", "b")
                ]:
                file_parts = init_path + ("__init__.py", )
                open(os.path.join(self.temp_dir, *file_parts), "wb").close()
            for py in [
                ("a", "b", "ab.py"),
                ("a", "b", "ab2.py"),
                ("a2", "b.2", "a2b2.py"),
                ("a2", "b.2", "c2", "a2b2c.py"),
                ("n", "n", "a", "nna.py"),
                ("n", "n", "a", "_private.py"),
                ]:
                with open(os.path.join(self.temp_dir, *py), "wb") as fh:
                    fh.write(("import string\nME=%r\n" % (py[-1], )).encode("ascii"))
        return self.temp_dir

[docs]    def test_get_fully_qualified_object(self):
        with self.assertRaises(NameError):
            optparse.OptionParser.add_option
        add_option = fin.module.get_fully_qualified_object(
            "optparse.OptionParser.add_option")
        self.assertEqual(add_option.__name__, "add_option")


[docs]    def test_longer_path(self):
        # Slightly fragile, but more complex example
        ltrim = fin.module.get_fully_qualified_object(
            "fin.color.fin.string.ltrim")
        self.assertEqual(ltrim("abacus", "ab"), "acus")


[docs]    def test_already_imported(self):
        red = fin.module.get_fully_qualified_object("fin.color.C.red")
        self.assertEqual(red("blue"), fin.color.C.red("blue"))


[docs]    def test_bad_objects(self):
        with self.assertRaisesRegex(AttributeError,
                                     "'sys' does not contain 'fail'"):
            fin.module.get_fully_qualified_object("sys.fail")
        with self.assertRaisesRegex(
            AttributeError, "'fin.module.get_fully_qualified_object'"
                            " does not contain 'fail'"):
            fin.module.get_fully_qualified_object(
                "fin.module.get_fully_qualified_object.fail")


[docs]    def test_finding_module(self):
        base = self.test_modules
        with module_context(self.test_modules):
            def test(parts, equals="", auto_add=False):
                module_parts = parts.split("/")
                equals = equals.split(".")
                result = fin.module.path_to_module_parts(
                    os.path.join(base, *module_parts), auto_add=auto_add)
                self.assertSequenceEqual(result, equals)
            test("a/b", "a.b")
            test("a2/b", "a2.b")
            with self.assertRaises(fin.module.PathNotImportable):
                test("a2/b.2")
            with self.assertRaises(fin.module.NoSysPathFound):
                test("a2/b.2/a2b2.py")
        with module_context(self.test_modules):
            test("a2/b.2/a2b2.py", "a2b2", True)
            assert os.path.join(self.test_modules, "a2", "b.2") in sys.path
        assert os.path.join(self.test_modules, "a2", "b.2") not in sys.path
        with module_context(self.test_modules):
            test("a2/b.2/c2/a2b2c.py", "c2.a2b2c", True)
            assert os.path.join(self.test_modules, "a2", "b.2") in sys.path
        with module_context(self.test_modules):
            with self.assertRaises(fin.module.NoSysPathFound):
                test("n/n/a")
            test("n/n/a/nna.py", "a.nna", True)


[docs]    def test_importing(self):
        with module_context(self.test_modules):
            ab = fin.module.import_module_by_name_parts("a", "b", "ab")
            self.assertEqual(ab.ME, "ab.py")


[docs]    def test_importing_child_modules(self):
        with module_context(self.test_modules):
            mods = fin.module.import_child_modules(["a", "b"])
            self.assertEqual(mods["ab"].ME, "ab.py")
            self.assertEqual(mods["ab2"].ME, "ab2.py")
            with open(os.path.join(self.test_modules, "a", "b", "err.py"), "wb") as fh:
                fh.write(b"import thisdoesntexist\n")
            with self.assertRaises(ImportError):
                fin.module.import_child_modules(["a", "b"])
            new_mods = fin.module.import_child_modules(["a", "b"], error_callback=lambda *x: None)
            self.assertEqual(mods, new_mods)
            import_errors = []

            def on_error(e):
                import_errors.append(e)

            fin.module.import_child_modules(["a", "b"], error_callback=on_error)
            for error in import_errors:
                self.assertIsInstance(error, ImportError)


[docs]    def test_child_modules_as_dirs(self):
        with module_context(self.test_modules):
            os.mkdir(os.path.join(self.test_modules, "x"))
            open(os.path.join(self.temp_dir, "x", "__init__.py"), "wb").close()
            with open(os.path.join(self.temp_dir, "x", "AA.py"), "wb") as fh:
                fh.write(b"FOO='AA'")
            with open(os.path.join(self.temp_dir, "x", "BB.py"), "wb") as fh:
                fh.write(b"FOO='BB'")
            os.mkdir(os.path.join(self.test_modules, "x", "y"))
            with open(os.path.join(self.temp_dir, "x", "y", "__init__.py"), "wb") as fh:
                fh.write(b"FOO='y'")
            modules = fin.module.import_child_modules(["x"])
            for name in ["AA", "BB", "y"]:
                self.assertEqual(modules[name].FOO, name)


[docs]    def test_importing_by_path(self):
        def get(rel_path, auto_add=False):
            with module_context(self.test_modules):
                return fin.module.import_module_by_path(
                    os.path.join(self.test_modules, *rel_path.split("/")),
                    auto_add=auto_add)

        ab = get("a/b/ab.py")
        self.assertEqual(ab.ME, "ab.py")
        with self.assertRaises(ImportError):
            get("n/n/a/nna.py")
        with self.assertRaises(ImportError):
            get("n/n/a/nothing.py")
        self.assertEqual(get("n/n/a/nna.py", auto_add=True).ME, "nna.py")


[docs]    def test_qualified_object(self):
        with module_context(self.test_modules):
            self.assertEqual(fin.module.get_fully_qualified_object("a.b.ab.ME"), "ab.py")
            ascii_letters = fin.module.get_fully_qualified_object("a.b.ab.string.ascii_letters")
            self.assertEqual(ascii_letters[0], "a")


[docs]    def test_importing_library_module(self):
        with module_context(self.test_modules):
            sys_email = fin.module.import_module_by_name_parts("email")
        with module_context(self.test_modules):
            self.assertSequenceEqual(
                fin.module.path_to_module_parts(inspect.getfile(sys_email)), ["email"])
        with module_context(self.test_modules):
            math_mod = fin.module.import_module_by_name_parts("math")
            self.assertAlmostEqual(math_mod.pi, 3.141, places=2)




if __name__ == "__main__":
    unittest.main()
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  Source code for fin.cache_test

import collections
import itertools

import fin.testing
import fin.cache


class SimpleTests(fin.testing.TestCase):
[docs]
    def test_property(self):
[docs]        class Counter(object):
            def __init__(self):
                self.counter = itertools.count()

            @property
            def count(self):
                return next(self.counter)

            @fin.cache.property
            def dont_count(self):
                return next(self.counter)

        cache = Counter()
        for i in range(10):
            self.assertEqual(cache.dont_count, 0)
            self.assertEqual(cache.count, i+1)

    def test_overwriting_property(self):

[docs]        class Counter(object):
            def __init__(self):
                self.counter = itertools.count()

            @fin.cache.property
            def count(self):
                return next(self.counter)

        cache1 = Counter()
        cache2 = Counter()
        cache1.count = lambda x: "a"
        cache2.count = lambda x: "b"
        self.assertEqual(cache1.count, "a")
        self.assertEqual(cache2.count, "b")

    def test_mutable_args(self):

[docs]        class Counter(object):
            def __init__(self):
                self.counter = itertools.count()

            @fin.cache.method
            def count(self, data):
                return next(self.counter)

        cache = Counter()
        a = {"b": {"c": []}}
        self.assertEqual(cache.count(a), 0)
        self.assertEqual(cache.count(a), 0)
        a["b"]["c"].append(1)
        self.assertEqual(cache.count(a), 1)

    def test_doc_inheritance(self):

[docs]        class Foo(object):

            @fin.cache.method
            def meth(self, data):
                "a method"
                pass

            @fin.cache.property
            def prop(self):
                "a property"
                pass

        self.assertEqual(Foo.meth.__doc__, "a method")
        self.assertEqual(Foo().meth.__doc__, "a method")
        self.assertEqual(Foo.prop.__doc__, "a property")

    def test_getting_classattr(self):

[docs]        class Counter(object):
            def __init__(self):
                self.counter = itertools.count()

            @fin.cache.property
            def count(self, data):
                return next(self.counter)

        ob = Counter.count
        assert isinstance(ob, fin.cache.property)

    def test_resetting(self):

[docs]        class Counter(object):
            def __init__(self):
                self.counter = itertools.count()

            @fin.cache.method
            def do_count(self):
                return next(self.counter)

            @fin.cache.property
            def count(self):
                return next(self.counter)

        cache = Counter()
        self.assertEqual(cache.count, 0)
        self.assertEqual(cache.count, 0)
        self.assertEqual(cache.do_count(), 1)
        self.assertEqual(cache.do_count(), 1)
        cache.count = None
        self.assertEqual(cache.count, 2)
        self.assertEqual(cache.count, 2)
        cache.do_count.reset(cache)
        self.assertEqual(cache.do_count(), 3)
        self.assertEqual(cache.do_count(), 3)
        Counter.count.reset(cache)
        self.assertEqual(cache.count, 4)

    def test_depends(self):

[docs]        class Counter(object):
            def __init__(self):
                self.count = 0

            @property
            def div5(self):
                return self.count/5

            @fin.cache.property
            @fin.cache.depends("div5")
            def slow_counter(self):
                return self.count

        cache = Counter()
        for i in range(20):
            cache.count = i
            self.assertEqual(cache.slow_counter, (i/5)*5)

    def test_non_hashable(self):

[docs]        class Counter(object):
            def __init__(self):
                self.counter = itertools.count()

            @fin.cache.method
            def append(self, l):
                return l + [next(self.counter)]

        cache = Counter()
        self.assertEqual(cache.append([1, 2]), [1, 2, 0])
        self.assertEqual(cache.append([1, 3]), [1, 3, 1])
        self.assertEqual(cache.append([1, 3]), [1, 3, 1])
        self.assertEqual(cache.append([1, 2]), [1, 2, 0])
        self.assertEqual(cache.append([1, 2, 3]), [1, 2, 3, 2])

    def test_has_cached(self):

[docs]        class Ob(object):

            @fin.cache.method
            def method(self, l):
                return l

            @fin.cache.property
            def prop(self):
                return True

        cache = Ob()
        self.assertFalse(cache.method.has_cached(cache))
        self.assertFalse(Ob.prop.has_cached(cache))
        self.assertFalse(cache.method.has_cached(cache))
        self.assertFalse(Ob.prop.has_cached(cache))
        cache.method(1)
        self.assertTrue(cache.method.has_cached(cache))
        self.assertFalse(Ob.prop.has_cached(cache))
        cache.method.reset(cache)
        cache.prop
        self.assertFalse(cache.method.has_cached(cache))
        self.assertTrue(Ob.prop.has_cached(cache))
        cache.method(2)
        self.assertTrue(cache.method.has_cached(cache))
        self.assertTrue(Ob.prop.has_cached(cache))


class GeneratorTest(fin.testing.TestCase):


[docs]
    def test_generator(self):
[docs]        class SsItertools(object):
            @fin.cache.generator
            def count(self):
                return itertools.count()
        ssitertools = SsItertools()
        a = ssitertools.count()
        b = ssitertools.count()
        self.assertEqual(next(a), 0)
        self.assertEqual(next(b), 0)

    def test_yield(self):

[docs]        counter = itertools.count()

        class SsItertools(object):
            @property
            @fin.cache.generator
            def count(self):
                for i in range(10):
                    yield i
                    next(counter)

        ssitertools = SsItertools()
        cached1 = ssitertools.count
        cached2 = ssitertools.count
        self.assertEqual(next(counter), 0)
        for i, j in enumerate(cached1):
            self.assertEqual(i, j)
            self.assertEqual(next(cached2), j)
        self.assertEqual(next(counter), 11)

    def test_arguments(self):

[docs]
        class Apples(object):

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

            @fin.cache.generator
            def gimmeh(self, num):
                for i in range(num):
                    self.apples -= 1
                    yield 1

        apples = Apples(10)
        basket = apples.gimmeh(5)
        self.assertEqual(apples.apples, 10)
        self.assertEqual(sum(apple for apple in basket), 5)
        self.assertEqual(apples.apples, 5)
        self.assertRaises(StopIteration, basket.__next__)
        magic_basket = apples.gimmeh(5)
        self.assertEqual(apples.apples, 5)
        for apple in magic_basket:
            self.assertRaises(StopIteration, basket.__next__)
        self.assertEqual(apples.apples, 5)
        self.assertRaises(StopIteration, magic_basket.__next__)
        small_basket = apples.gimmeh(4)
        self.assertEqual(apples.apples, 5)
        self.assertEqual(sum(apple for apple in small_basket), 4)
        self.assertEqual(apples.apples, 1)
        self.assertRaises(StopIteration, small_basket.__next__)


class ExampleCache(object):


[docs]
    def __init__(self, callback):
        self.callback = callback
        self.epoch = 1

    @classmethod
    @fin.cache.method
    def antimony(cls, callback):
[docs]        callback("antimony")
        return cls(callback)

    @fin.cache.method

    def arsenic(self):
[docs]        self.callback("arsenic")
        return "Element"

    @fin.cache.method

    def selenium(self, *args, **kwargs):
[docs]        self.callback("selenium")
        return args[0]

    @fin.cache.property

    def aluminium(self):
        self.callback("aluminium")
        return "stuff"

    @fin.cache.property
    @fin.cache.depends("epoch")
    def hydrogen(self):
        self.callback("hydrogen")
        return "H" + str(self.epoch)

    @fin.cache.property
    @fin.cache.depends("hydrogen")
    def oxygen(self):
        self.callback("oxygen")
        return "O"


class CacheTest(fin.testing.TestCase):

[docs]
    def setUp(self):
[docs]        self.counters = collections.defaultdict(int)
        self.counter = 0

    def _count(self, func):

        self.counters[func] += 1

    def _simple_count(self, func):
        self.counter += 1

    def test_once(self):
[docs]        a = ExampleCache.antimony(self._count)
        b = ExampleCache.antimony(self._count)
        self.assertTrue(a is b)
        self.assertEqual(self.counters["antimony"], 1)
        self.assertEqual(a.arsenic(), "Element")
        self.assertEqual(self.counters["arsenic"], 1)
        self.assertEqual(a.arsenic(), "Element")
        self.assertEqual(self.counters["arsenic"], 1)
        self.assertEqual(a.aluminium + b.aluminium, "stuffstuff")
        self.assertEqual(self.counters["aluminium"], 1)
        for i in [1, 1, 2, 3, 5]:
            self.assertEqual(b.selenium(i), i)
        self.assertEqual(self.counters["selenium"], 4)
        for i in [[1, 2], [1], [34], ("a", "b")]:
            self.assertEqual(b.selenium(i), i)
        self.assertEqual(self.counters["selenium"], 8)

    def test_depends(self):

[docs]        a = ExampleCache(self._simple_count)
        self.assertEqual(a.hydrogen + a.oxygen, "H1O")
        self.assertEqual(a.hydrogen + a.oxygen, "H1O")
        self.assertEqual(self.counter, 2)
        a.epoch = 2
        self.assertEqual(a.hydrogen + a.oxygen, "H2O")
        self.assertEqual(a.hydrogen + a.oxygen, "H2O")
        self.assertEqual(self.counter, 4)
        a.epoch = 1
        self.assertEqual(a.hydrogen + a.oxygen, "H1O")
        self.assertEqual(a.hydrogen + a.oxygen, "H1O")
        self.assertEqual(self.counter, 4)

    def test_overwriting(self):

[docs]        counter = itertools.count()
        
        def count(inst):
            return next(counter)
        a = ExampleCache(self._simple_count)
        a.hydrogen = fin.cache.method(fin.cache.depends("epoch")(count))
        self.assertEqual(a.hydrogen, 0)
        self.assertEqual(a.hydrogen, 0)
        a.epoch = 2
        self.assertEqual(a.hydrogen, 1)
        self.assertEqual(a.hydrogen, 1)


class FactorialTest(fin.testing.TestCase):


[docs]
    #Try disabling the cache decorator to see what happens
    @fin.cache.method
    def factorial(self, num):
[docs]        if num <= 1:
            return 1
        return num * self.factorial(num - 1)

    def test_factorial(self):

[docs]        for i in range(2000):
            self.factorial(i)


class TestInvalidation(fin.testing.TestCase):


[docs]
    def test_invalidating(self):
[docs]        counter = itertools.count()

        class Foo(object):

            @fin.cache.property
            def a_number(self):
                return next(counter)

            @fin.cache.invalidates(a_number)
            def next(self):
                pass

        ob = Foo()
        self.assertEqual(ob.a_number, 0)
        self.assertEqual(ob.a_number, 0)
        ob.next()
        self.assertEqual(ob.a_number, 1)
        self.assertEqual(ob.a_number, 1)


class TestCacheSharing(fin.testing.TestCase):


[docs]
    def test_sharing_caches(self):
[docs]        counter = itertools.count()
        class Foo(object):
            @classmethod
            @fin.cache.method
            def foo(cls):
                return next(counter)

            @fin.cache.method
            def bar(self):
                return next(counter)

        first = Foo.foo()
        inst = Foo()
        second = inst.bar()
        third = Foo().bar()
        fourth = inst.bar()
        self.assertEqual(first, 0)
        self.assertEqual(second, 1)
        self.assertEqual(third, 2)
        self.assertEqual(fourth, 1)

    def test_subclasses_are_independant(self):

[docs]        class A(object):
            VAL = 1
            @classmethod
            @fin.cache.method
            def foo(cls):
                return cls.VAL

        class B(A):
            VAL = 2

        self.assertEqual(A.foo(), 1)
        self.assertEqual(B.foo(), 2)


if __name__ == "__main__":


    fin.testing.main()
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class fin.cache.DynamicTee(generator)[source]


		Bases: object


Wraps a generator, and keeps a reference to all generated values.  calling get_copy() on a DynamicTee object creates an iterator
that behaves as it it were a it were a fresh iterator over the same values.


Example:


>> i = iter([1,2,3,4])
>> zip(i, i)
[(1, 2), (3, 4)]
>> j = DynamicTee(iter([1,2,3,4]))
>> zip(j, j.get_copy())
[(1, 1), (2, 2), (3, 3), (4, 4)]







		
class TeeGenerator(dynamic_tee)[source]


		Bases: object



		
next()


		












		
DynamicTee.get_copy()[source]


		












		
class fin.cache.GeneratorCache(fun)[source]


		Bases: fin.cache.ResultCache



		
get_result(obj, args, kwargs)[source]


		












		
class fin.cache.ResultCache(fun)[source]


		Bases: object


Used internally to store and manage the cached results



		
get_cache(obj)[source]


		






		
get_dependancies(obj)[source]


		






		
get_result(obj, args, kwargs)[source]


		






		
has_cached(obj)[source]


		






		
reset(obj)[source]


		












		
fin.cache.depends(*attributes)[source]


		Used in conjunction with @fin.cache.property or @fin.cache.method, this decorator tags a cached method as depending
on the specified named attribute on the method’s object.  This can be useful to


As a naive example, to cache an object hash, where the hashing algorithm might change:


class HashedValue(object):

    def __init__(self, value):
        self.value = value
        self.hash_method = "sha1"

    @fin.cache.property
    @fin.cache.depends("value", "hash_method")
    def hash(self):
        return getattr(hashlib, self.hash_method)(self.value).hexdigest()






In this case, instance.hash will always reflect the currently selected hashing method, and the current value, but will not re-hash the 
value needlessly.









		
fin.cache.generator(fun)[source]


		Use with care! This generator keeps a reference to all generated values for the lifetime of the cache (unless manually cleared).
Given that generators are often used to handle larger volumes of data, this may cause memory issues if used incorrectly.  This decorator
is useful as a speed optimisation, but comes with a memory cost.


Acts like @fin.cache.method but for methods that return a generator (or uses :keyword:yield).  Repeated calls to this method return an
object that can be used to iterate over the generated values from the start:


class Example(object):

    @fin.cache.generator
    def slow_range(self, num):
        for i in range(num):
            time.sleep(0.2)
            yield i

e = Example()
print "Fast - generator not enumerated:", e.slow_range(10)
print "Slow - initial evaluation:", list(e.slow_range(10))
print "Fast - values cached:", list(e.slow_range(10))
print "Slow - arguments differ:", list(e.slow_range(5))
print "Slow - Different object:", list(Example().slow_range(10))
Example.slow_range.reset(e)            # Free the memory..
print "Slow - recalculating:", list(e.slow_range(10))













		
fin.cache.invalidates(other)[source]


		






		
fin.cache.method(fun)[source]


		This is the core of fin.cache.  Typically used as a decorator on class or instance methods.  When a method is decorated with this
function, repeatedly calling it, on the same object, with the same arguments*, will only cause the method to be called once.
The result of that call is stored on the object, and is automatically returned subsequently.


An interesting example from the tests:


class Factorial(object):

    #Try commenting out the @fin.cache.method line and see what happens..
    @fin.cache.method
    def factorial(self, num):
        if num <= 1:
            return 1
        return num * self.factorial(num - 1)

factorial = Factorial()
for i in range(2000):
    factorial.factorial(i)







		NOTE: Arguments are tested by equality (a==b not a is b).  This can, in a very few situations, lead to unexpected results.
Also, the result value is cached by reference.  If a cached method returns, for example, a list, then any modifications to that list will 
be shared amongst all return values, which can lead to some strange effects if mis-used:


class Bad(object):

    @classmethod
    @fin.cache.method
    def bad_range(self, n):
        return list(range(n))

nums = Bad.bad_range(1)
print Bad.bad_range(1), Bad.bad_range(2)  # [0] [0, 1]
nums.extend(Bad.bad_range(2))
print Bad.bad_range(1), Bad.bad_range(2)  # [0, 0, 1] [0, 1]












Calling ‘reset(object)’ on the descriptor will cause the cache to be cleared for that object, to continue the example:


Bad.bad_range.reset(Bad)
print Bad.bad_range(1), Bad.bad_range(2)  # [0] [0, 1]






When used on an instance method, rather than a classmethod, the object instance should be passed into reset.









		
class fin.cache.property(fun, wrapper=<function method>)[source]


		Bases: object


This decorator behaves like the builtin @property decorator, but caches the results, similarly to fin.cache.method:


class Example(object):

    @fin.cache.property
    def number(self):
        time.sleep(1)
        return 4

e = Example()
print "Slow:", e.number
print "Fast:", e.number
Example.number.reset(e)
print "Slow:", e.number






For historic reasons, @fin.cache.property descriptors support assignment.  The attribute can be assigned a callable, 
taking one argument, which will always be called on attribute access, and the result returned.  This is best shown by an example, continuing from the previous:


e = Example()
f = Example()
print e.number, f.number  # 4 4
e.number = lambda e: 8
print e.number, f.number  # 8 4
e.number = lambda e: int((time.time() * 10000) % 100)
print e.number, f.number  # 80 4
print e.number, f.number  # 92 4







		
has_cached(inst)[source]


		Returns :keyword:True if there is a result cached for the property on the specified instance:


class Example(object):

    @fin.cache.property
    def one(self):
        return 1

e = Example()
assert Example.one.has_cached(e) == False
assert e.one == 1
assert Example.one.has_cached(e) == True
Example.one.reset(e)
assert Example.one.has_cached(e) == False













		
reset(inst)[source]


		‘Forgets’ any cached value for instance :attr:inst.  Use as shown in in the example above.















		
fin.cache.uncached_property(fun)[source]


		Behaves like the builtin @property decorator, but supports the same assignment logic as @fin.cache.property.  This method performs no caching.
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class fin.cache_test.CacheTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
setUp()[source]


		






		
test_depends()[source]


		






		
test_once()[source]


		






		
test_overwriting()[source]


		












		
class fin.cache_test.ExampleCache(callback)[source]


		Bases: object



		
aluminium


		






		
classmethod antimony(obj, *args, **kwargs)[source]


		






		
arsenic(obj, *args, **kwargs)[source]


		






		
hydrogen


		






		
oxygen


		






		
selenium(obj, *args, **kwargs)[source]


		












		
class fin.cache_test.FactorialTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
factorial(obj, *args, **kwargs)[source]


		






		
test_factorial()[source]


		












		
class fin.cache_test.GeneratorTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_arguments()[source]


		






		
test_generator()[source]


		






		
test_yield()[source]


		












		
class fin.cache_test.SimpleTests(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_depends()[source]


		






		
test_doc_inheritance()[source]


		






		
test_getting_classattr()[source]


		






		
test_has_cached()[source]


		






		
test_mutable_args()[source]


		






		
test_non_hashable()[source]


		






		
test_overwriting_property()[source]


		






		
test_property()[source]


		






		
test_resetting()[source]


		












		
class fin.cache_test.TestCacheSharing(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_sharing_caches()[source]


		






		
test_subclasses_are_independant()[source]


		












		
class fin.cache_test.TestInvalidation(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_invalidating()[source]


		














color Module



		
fin.color.C


		






		
class fin.color.Color(parts=())[source]


		Bases: object


A simple class for producing pretty terminal output.  While Color is abstract, VtColor provides common 
VT-100 (xterm) compatible output.  This is a very light, small library, and doesn’t deal with curses or terminfo.


The module global C is created at import time.  If standard out appears to support color output, then this will be
an instance of VtColor, otherwise, NoColor.


Typical Usage:


c = fin.color.C
print c.blue + "I'm blue, da-ba-dee da-ba-dai" + c.reset
print c.red.bold("Color") + c.red.blue("Blind")
print c.green("In") + c.bg_green.black("verse") # Note assumes a white-on-black color scheme.













		
class fin.color.NoColor(parts=())[source]


		Bases: fin.color.Color









		
class fin.color.VtColor(parts=())[source]


		Bases: fin.color.Color



		
BG_BASE = 40


		






		
COLORS = ['black', 'red', 'green', 'yellow', 'blue', 'purple', 'cyan', 'white']


		






		
EXTRA = {'reset': 0, 'bold': 1}


		






		
FG_BASE = 30


		












		
fin.color.auto_color(stream=<open file '<stdin>', mode 'r'>)[source]


		Depending on environment variables, and if stream is a tty, return a Color object that will output
colored text, or one that outputs plain text.











color_test Module



		
class fin.color_test.ColorTests(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_nocolor()[source]


		






		
test_vtcolor()[source]


		














config Module



		
class fin.config.Config(name)[source]


		Bases: fin.config.MultiSource, fin.config.TypedConfig



		
sources


		












		
class fin.config.ConfigParserSource(filename)[source]


		Bases: fin.config.ConfigSource



		
get_keys(*parents)[source]


		






		
get_value(*keys)[source]


		












		
class fin.config.ConfigSource[source]


		Bases: object



		
get(keys, default=None)[source]


		






		
get_keys(*parents)[source]


		Return a collection of all keys that have the specified parent keys.









		
get_value(*keys)[source]


		Given a particular multi-part key, return the corresponding value















		
class fin.config.DictSource(data)[source]


		Bases: fin.config.ConfigSource



		
get_keys(*parents)[source]


		






		
get_value(*keys)[source]


		












		
class fin.config.EnvironSource(prefix, sep='.')[source]


		Bases: fin.config.ConfigSource



		
get_keys(*parents)[source]


		






		
get_value(*keys)[source]


		












		
class fin.config.JSONSource(filename, data=None)[source]


		Bases: fin.config.DictSource



		
data


		






		
json


		












		
class fin.config.MultiSource(sources)[source]


		Bases: fin.config.ConfigSource



		
get_keys(*parents)[source]


		






		
get_value(*keys)[source]


		












		
class fin.config.TypedConfig[source]


		Bases: object



		
TRUTH_VALUES = frozenset(['on', '1', 't', 'y', 'yes', 'true'])


		






		
TYPE_PARSERS = {<type 'bool'>: <function <lambda> at 0x7f1d92eeb1b8>}


		






		
get_typed(type_spec, keys, default=None)[source]


		














config_test Module



		
class fin.config_test.ConfigParserTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
setUp()[source]


		






		
tearDown()[source]


		






		
test_get_keys()[source]


		






		
test_get_value()[source]


		












		
class fin.config_test.ConfigTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
setUp()[source]


		






		
tearDown()[source]


		






		
test_getitem()[source]


		






		
test_simple()[source]


		






		
test_with_file()[source]


		












		
class fin.config_test.DictConfigTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_get_keys()[source]


		






		
test_get_nested_value()[source]


		






		
test_get_value()[source]


		












		
class fin.config_test.EnvironSourceTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
setUp()[source]


		






		
tearDown()[source]


		






		
test_getting_children()[source]


		






		
test_getting_nested()[source]


		






		
test_getting_simple()[source]


		












		
class fin.config_test.JsonTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
setUp()[source]


		






		
test_get_value()[source]


		






		
test_keys()[source]


		












		
class fin.config_test.MultiSourceTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_get_nested()[source]


		






		
test_get_value()[source]


		






		
test_override()[source]


		












		
class fin.config_test.TypedTest(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
class TypedConf(data)[source]


		Bases: fin.config.DictSource, fin.config.TypedConfig









		
TypedTest.test_get_bool()[source]


		






		
TypedTest.test_get_int()[source]


		














contextlog Module



		
class fin.contextlog.CLog(message, ok_msg=None, fail_msg=None, theme='default', stream=<open file '<stderr>', mode 'w'>)[source]


		Bases: fin.contextlog.Log



		
child_added(child)[source]


		






		
on_enter()[source]


		






		
on_exit(failed, msg=None)[source]


		












		
class fin.contextlog.ColorFakeDict(color, items)[source]


		Bases: object









		
exception fin.contextlog.LeaveLogException(msg)[source]


		Bases: exceptions.BaseException









		
class fin.contextlog.Log(message, ok_msg=None, fail_msg=None, theme='default', stream=<open file '<stderr>', mode 'w'>)[source]


		Bases: object


A logging context manager



		
LOGS = defaultdict(<type 'list'>, {})


		






		
child_added(child)[source]


		






		
enter_message(suffix='')[source]


		






		
exit(msg)[source]


		






		
on_enter()[source]


		






		
on_exit(failed, msg=None)[source]


		






		
stack


		












		
fin.contextlog.find_open_log(cls)[source]


		






		
fin.contextlog.logger(**kwargs)[source]


		








contextlog_test Module



		
class fin.contextlog_test.ContextLogTests(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
flush()[source]


		






		
isatty()[source]


		






		
lines


		






		
setUp()[source]


		






		
test_anonymous_nested_output()[source]


		






		
test_anonymous_output()[source]


		






		
test_anonymous_output_noleak()[source]


		






		
test_clog()[source]


		






		
test_clog_exception()[source]


		






		
test_clog_with_log()[source]


		






		
test_clog_with_log2()[source]


		






		
test_incorrect_log_output()[source]


		






		
test_log_output_format()[source]


		






		
test_nested_traceback()[source]


		






		
test_output()[source]


		






		
test_simple_log()[source]


		






		
test_traceback()[source]


		






		
write(msg)[source]


		














doc Module





exception Module



		
exception fin.exception.Exception[source]


		Bases: exceptions.Exception











module Module



		
exception fin.module.NoSysPathFound[source]


		Bases: fin.exception.Exception, exceptions.ImportError









		
exception fin.module.PathNotImportable[source]


		Bases: fin.exception.Exception, exceptions.ImportError









		
fin.module.dir_is_module(path)[source]


		






		
fin.module.get_fully_qualified_object(name)[source]


		name could be, for example:  some.module.ClassA.method_b
and this method should return a reference to method_b
even if some.module isn’t imported









		
fin.module.import_child_modules(parts, ignore='^[\\._].*', error_callback=None)[source]


		






		
fin.module.import_module_by_name_parts(*parts)[source]


		






		
fin.module.import_module_by_path(path, auto_add=False)[source]


		






		
fin.module.path_to_module_parts(path, auto_add=False)[source]


		








module_test Module



		
class fin.module_test.ModuleTests(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
setUp()[source]


		






		
tearDown()[source]


		






		
test_already_imported()[source]


		






		
test_bad_objects()[source]


		






		
test_child_modules_as_dirs()[source]


		






		
test_finding_module()[source]


		






		
test_get_fully_qualified_object()[source]


		






		
test_importing()[source]


		






		
test_importing_by_path()[source]


		






		
test_importing_child_modules()[source]


		






		
test_importing_library_module()[source]


		






		
test_longer_path()[source]


		






		
test_modules


		






		
test_qualified_object()[source]


		












		
fin.module_test.make_tree(base, sub)[source]


		






		
fin.module_test.module_context(*args, **kwds)[source]


		








named Module



		
fin.named.namedtuple(typename, *field_names)[source]


		








patch Module



		
fin.patch.patch(*args, **kwds)[source]


		








patch_test Module



		
class fin.patch_test.PatchTests(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_patching()[source]


		






		
test_patching_library_func()[source]


		














string Module



		
class fin.string.Str[source]


		Bases: fin.string._String, str









		
fin.string.String(data)[source]


		






		
class fin.string.Unicode[source]


		Bases: fin.string._String, unicode









		
fin.string.ltrim(data, *prefixes)[source]


		If data begins with any of prefixes, returns a buffer pointing to
the contents of data with the first matching prefix removed,
otherwise returns data









		
fin.string.rtrim(data, *suffixes)[source]


		If data ends with any of suffixes, returns a buffer pointing to
the contents of data with the first matching suffix removed,
otherwise returns data









		
fin.string.substring(data, offset=None, size=None)[source]


		This function matches the buffer() behaviour, for certain applications
it may be beneficial to assign fin.string.substring to buffer











string_test Module



		
class fin.string_test.StringTests(methodName='runTest')[source]


		Bases: fin.testing.TestCase



		
test_ltrim()[source]


		






		
test_rtrim()[source]


		














testing Module



		
exception fin.testing.TeardownErrors[source]


		Bases: fin.exception.Exception









		
class fin.testing.TestCase(methodName='runTest')[source]


		Bases: unittest.case.TestCase



		
assertCountEqual(expected_seq, actual_seq, msg=None)


		An unordered sequence specific comparison. It asserts that
actual_seq and expected_seq have the same element counts.
Equivalent to:


self.assertEqual(Counter(iter(actual_seq)),
                 Counter(iter(expected_seq)))






Asserts that each element has the same count in both sequences.
Example:




		[0, 1, 1] and [1, 0, 1] compare equal.


		[0, 0, 1] and [0, 1] compare unequal.
















		
assertRaisesRegex(expected_exception, expected_regexp, callable_obj=None, *args, **kwargs)


		Asserts that the message in a raised exception matches a regexp.



		Args:


		expected_exception: Exception class expected to be raised.
expected_regexp: Regexp (re pattern object or string) expected



to be found in error message.



callable_obj: Function to be called.
args: Extra args.
kwargs: Extra kwargs.















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


		












		
fin.testing.fix_sys_path()[source]


		






		
fin.testing.main(*args, **kwargs)[source]


		








testing_test Module



		
class fin.testing_test.TestingTest(methodName='runTest')[source]


		Bases: unittest.case.TestCase



		
test_enter()[source]


		












		
fin.testing_test.test_cm()[source]
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  Source code for fin.string_test

# (C) Steve Stagg

import fin.testing as unittest

import fin.string


[docs]class StringTests(unittest.TestCase):
    
[docs]    def test_ltrim(self):
        for inp, prefix, expected in [
            ("test", ("tes",), "t"),
            ("b", ("b",), ""),
            ("test", ("bob", "cat"), "test"),
            ("test", ("tess", "tea"), "test"),
            ("test", ("te", "tes"), "st"),
            ("test", ("test",), ""),
            ]:
            self.assertEqual(fin.string.ltrim(inp, *prefix), expected)
            self.assertEqual(fin.string.String("Foo").ltrim("F"), "oo")
            self.assertEqual(fin.string.String(u"Foo").ltrim("F"), "oo")


[docs]    def test_rtrim(self):
        for inp, prefix, expected in [
            ("test", ("est",), "t"),
            ("b", ("b",), ""),
            ("test", ("bob", "cat"), "test"),
            ("test", ("tt", "ast"), "test"),
            ("test", ("st", "test"), "te"),
            ("test", ("test",), ""),
            ]:
            self.assertEqual(fin.string.rtrim(inp, *prefix), expected)
            self.assertEqual(fin.string.String("Foo").rtrim("oo"), "F")
            self.assertEqual(fin.string.String(u"Foo").rtrim("oo"), "F")




if __name__ == "__main__":
    unittest.main()
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  Source code for fin.named

import collections
import sys


if hasattr(collections, "namedtuple"):
    _namedtuple = collections.namedtuple
    def namedtuple(typename, *field_names):
        result = collections.namedtuple(typename, field_names)
        # For pickling to work, the __module__ variable needs to be set to 
        # the frame where the named tuple is created.  
        # Bypass this step in enviroments where sys._getframe is not defined 
        # (Jython for example) or sys._getframe is not defined for arguments
        # greater than 0 (IronPython).
        try:
            result.__module__ = sys._getframe(1).f_globals.get(
                "__name__", "__main__")
        except (AttributeError, ValueError):
            pass
        return result
else:
    import operator
    # Shamelessly copied from http://code.activestate.com/recipes/500261/
    def namedtuple(typename, *field_names):
[docs]        field_names = tuple(field_names)
        # Create and fill-in the class template
        numfields = len(field_names)
        # tuple repr without parens or quotes
        argtxt = repr(field_names).replace("'", "")[1:-1]
        reprtxt = ', '.join('%s=%%r' % name for name in field_names)
        template = '''class %(typename)s(tuple):
        '%(typename)s(%(argtxt)s)' \n
        __slots__ = () \n
        _fields = %(field_names)r \n
        def __new__(_cls, %(argtxt)s):
            return _tuple.__new__(_cls, (%(argtxt)s)) \n
        @classmethod
        def _make(cls, iterable, new=tuple.__new__, len=len):
            'Make a new %(typename)s object from a sequence or iterable'
            result = new(cls, iterable)
            if len(result) != %(numfields)d:
                raise TypeError('Expected %(numfields)d arguments, got %%d' %% len(result))
            return result \n
        def __repr__(self):
            return '%(typename)s(%(reprtxt)s)' %% self \n
        def _asdict(self):
            'Return a new dict which maps field names to their values'
            return dict(zip(self._fields, self)) \n
        def _replace(_self, **kwds):
            'Return a new %(typename)s object replacing specified fields with new values'
            result = _self._make(map(kwds.pop, %(field_names)r, _self))
            if kwds:
                raise ValueError('Got unexpected field names: %%r' %% kwds.keys())
            return result \n
        def __getnewargs__(self):
            return tuple(self) \n\n''' % locals()
        for i, name in enumerate(field_names):
            template += '        %s = _property(_itemgetter(%d))\n' % (name, i)
        namespace = dict(_itemgetter=operator.itemgetter, 
                         __name__='namedtuple_%s' % typename,
                         _property=property, 
                         _sys=sys,
                         _tuple=tuple)
        try:
            exec template in namespace
        except SyntaxError, e:
            raise
            raise SyntaxError(e.message + ':\n' + template)
        result = namespace[typename]

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

"""Test case implementation"""

import collections
import sys
import functools
import difflib
import pprint
import re
import types
import warnings

from . import result
from .util import (
    strclass, safe_repr, unorderable_list_difference,
    _count_diff_all_purpose, _count_diff_hashable
)


__unittest = True


DIFF_OMITTED = ('\nDiff is %s characters long. '
                 'Set self.maxDiff to None to see it.')

class SkipTest(Exception):
    """
    Raise this exception in a test to skip it.

    Usually you can use TestCase.skipTest() or one of the skipping decorators
    instead of raising this directly.
    """
    pass

class _ExpectedFailure(Exception):
    """
    Raise this when a test is expected to fail.

    This is an implementation detail.
    """

    def __init__(self, exc_info):
        super(_ExpectedFailure, self).__init__()
        self.exc_info = exc_info

class _UnexpectedSuccess(Exception):
    """
    The test was supposed to fail, but it didn't!
    """
    pass

def _id(obj):
    return obj

def skip(reason):
    """
    Unconditionally skip a test.
    """
    def decorator(test_item):
        if not isinstance(test_item, (type, types.ClassType)):
            @functools.wraps(test_item)
            def skip_wrapper(*args, **kwargs):
                raise SkipTest(reason)
            test_item = skip_wrapper

        test_item.__unittest_skip__ = True
        test_item.__unittest_skip_why__ = reason
        return test_item
    return decorator

def skipIf(condition, reason):
    """
    Skip a test if the condition is true.
    """
    if condition:
        return skip(reason)
    return _id

def skipUnless(condition, reason):
    """
    Skip a test unless the condition is true.
    """
    if not condition:
        return skip(reason)
    return _id


def expectedFailure(func):
    @functools.wraps(func)
    def wrapper(*args, **kwargs):
        try:
            func(*args, **kwargs)
        except Exception:
            raise _ExpectedFailure(sys.exc_info())
        raise _UnexpectedSuccess
    return wrapper


class _AssertRaisesContext(object):
    """A context manager used to implement TestCase.assertRaises* methods."""

    def __init__(self, expected, test_case, expected_regexp=None):
        self.expected = expected
        self.failureException = test_case.failureException
        self.expected_regexp = expected_regexp

    def __enter__(self):
        return self

    def __exit__(self, exc_type, exc_value, tb):
        if exc_type is None:
            try:
                exc_name = self.expected.__name__
            except AttributeError:
                exc_name = str(self.expected)
            raise self.failureException(
                "{0} not raised".format(exc_name))
        if not issubclass(exc_type, self.expected):
            # let unexpected exceptions pass through
            return False
        self.exception = exc_value # store for later retrieval
        if self.expected_regexp is None:
            return True

        expected_regexp = self.expected_regexp
        if isinstance(expected_regexp, basestring):
            expected_regexp = re.compile(expected_regexp)
        if not expected_regexp.search(str(exc_value)):
            raise self.failureException('"%s" does not match "%s"' %
                     (expected_regexp.pattern, str(exc_value)))
        return True


class TestCase(object):
    """A class whose instances are single test cases.

    By default, the test code itself should be placed in a method named
    'runTest'.

    If the fixture may be used for many test cases, create as
    many test methods as are needed. When instantiating such a TestCase
    subclass, specify in the constructor arguments the name of the test method
    that the instance is to execute.

    Test authors should subclass TestCase for their own tests. Construction
    and deconstruction of the test's environment ('fixture') can be
    implemented by overriding the 'setUp' and 'tearDown' methods respectively.

    If it is necessary to override the __init__ method, the base class
    __init__ method must always be called. It is important that subclasses
    should not change the signature of their __init__ method, since instances
    of the classes are instantiated automatically by parts of the framework
    in order to be run.

    When subclassing TestCase, you can set these attributes:
    * failureException: determines which exception will be raised when
        the instance's assertion methods fail; test methods raising this
        exception will be deemed to have 'failed' rather than 'errored'.
    * longMessage: determines whether long messages (including repr of
        objects used in assert methods) will be printed on failure in *addition*
        to any explicit message passed.
    * maxDiff: sets the maximum length of a diff in failure messages
        by assert methods using difflib. It is looked up as an instance
        attribute so can be configured by individual tests if required.
    """

    failureException = AssertionError

    longMessage = False

    maxDiff = 80*8

    # If a string is longer than _diffThreshold, use normal comparison instead
    # of difflib.  See #11763.
    _diffThreshold = 2**16

    # Attribute used by TestSuite for classSetUp

    _classSetupFailed = False

    def __init__(self, methodName='runTest'):
        """Create an instance of the class that will use the named test
           method when executed. Raises a ValueError if the instance does
           not have a method with the specified name.
        """
        self._testMethodName = methodName
        self._resultForDoCleanups = None
        try:
            testMethod = getattr(self, methodName)
        except AttributeError:
            raise ValueError("no such test method in %s: %s" %
                  (self.__class__, methodName))
        self._testMethodDoc = testMethod.__doc__
        self._cleanups = []

        # Map types to custom assertEqual functions that will compare
        # instances of said type in more detail to generate a more useful
        # error message.
        self._type_equality_funcs = {}
        self.addTypeEqualityFunc(dict, 'assertDictEqual')
        self.addTypeEqualityFunc(list, 'assertListEqual')
        self.addTypeEqualityFunc(tuple, 'assertTupleEqual')
        self.addTypeEqualityFunc(set, 'assertSetEqual')
        self.addTypeEqualityFunc(frozenset, 'assertSetEqual')
        try:
            self.addTypeEqualityFunc(unicode, 'assertMultiLineEqual')
        except NameError:
            # No unicode support in this build
            pass

    def addTypeEqualityFunc(self, typeobj, function):
        """Add a type specific assertEqual style function to compare a type.

        This method is for use by TestCase subclasses that need to register
        their own type equality functions to provide nicer error messages.

        Args:
            typeobj: The data type to call this function on when both values
                    are of the same type in assertEqual().
            function: The callable taking two arguments and an optional
                    msg= argument that raises self.failureException with a
                    useful error message when the two arguments are not equal.
        """
        self._type_equality_funcs[typeobj] = function

    def addCleanup(self, function, *args, **kwargs):
        """Add a function, with arguments, to be called when the test is
        completed. Functions added are called on a LIFO basis and are
        called after tearDown on test failure or success.

        Cleanup items are called even if setUp fails (unlike tearDown)."""
        self._cleanups.append((function, args, kwargs))

    def setUp(self):
        "Hook method for setting up the test fixture before exercising it."
        pass

    def tearDown(self):
        "Hook method for deconstructing the test fixture after testing it."
        pass

    @classmethod
    def setUpClass(cls):
        "Hook method for setting up class fixture before running tests in the class."

    @classmethod
    def tearDownClass(cls):
        "Hook method for deconstructing the class fixture after running all tests in the class."

    def countTestCases(self):
        return 1

    def defaultTestResult(self):
        return result.TestResult()

    def shortDescription(self):
        """Returns a one-line description of the test, or None if no
        description has been provided.

        The default implementation of this method returns the first line of
        the specified test method's docstring.
        """
        doc = self._testMethodDoc
        return doc and doc.split("\n")[0].strip() or None


    def id(self):
        return "%s.%s" % (strclass(self.__class__), self._testMethodName)

    def __eq__(self, other):
        if type(self) is not type(other):
            return NotImplemented

        return self._testMethodName == other._testMethodName

    def __ne__(self, other):
        return not self == other

    def __hash__(self):
        return hash((type(self), self._testMethodName))

    def __str__(self):
        return "%s (%s)" % (self._testMethodName, strclass(self.__class__))

    def __repr__(self):
        return "<%s testMethod=%s>" % \
               (strclass(self.__class__), self._testMethodName)

    def _addSkip(self, result, reason):
        addSkip = getattr(result, 'addSkip', None)
        if addSkip is not None:
            addSkip(self, reason)
        else:
            warnings.warn("TestResult has no addSkip method, skips not reported",
                          RuntimeWarning, 2)
            result.addSuccess(self)

    def run(self, result=None):
        orig_result = result
        if result is None:
            result = self.defaultTestResult()
            startTestRun = getattr(result, 'startTestRun', None)
            if startTestRun is not None:
                startTestRun()

        self._resultForDoCleanups = result
        result.startTest(self)

        testMethod = getattr(self, self._testMethodName)
        if (getattr(self.__class__, "__unittest_skip__", False) or
            getattr(testMethod, "__unittest_skip__", False)):
            # If the class or method was skipped.
            try:
                skip_why = (getattr(self.__class__, '__unittest_skip_why__', '')
                            or getattr(testMethod, '__unittest_skip_why__', ''))
                self._addSkip(result, skip_why)
            finally:
                result.stopTest(self)
            return
        try:
            success = False
            try:
                self.setUp()
            except SkipTest as e:
                self._addSkip(result, str(e))
            except KeyboardInterrupt:
                raise
            except:
                result.addError(self, sys.exc_info())
            else:
                try:
                    testMethod()
                except KeyboardInterrupt:
                    raise
                except self.failureException:
                    result.addFailure(self, sys.exc_info())
                except _ExpectedFailure as e:
                    addExpectedFailure = getattr(result, 'addExpectedFailure', None)
                    if addExpectedFailure is not None:
                        addExpectedFailure(self, e.exc_info)
                    else:
                        warnings.warn("TestResult has no addExpectedFailure method, reporting as passes",
                                      RuntimeWarning)
                        result.addSuccess(self)
                except _UnexpectedSuccess:
                    addUnexpectedSuccess = getattr(result, 'addUnexpectedSuccess', None)
                    if addUnexpectedSuccess is not None:
                        addUnexpectedSuccess(self)
                    else:
                        warnings.warn("TestResult has no addUnexpectedSuccess method, reporting as failures",
                                      RuntimeWarning)
                        result.addFailure(self, sys.exc_info())
                except SkipTest as e:
                    self._addSkip(result, str(e))
                except:
                    result.addError(self, sys.exc_info())
                else:
                    success = True

                try:
                    self.tearDown()
                except KeyboardInterrupt:
                    raise
                except:
                    result.addError(self, sys.exc_info())
                    success = False

            cleanUpSuccess = self.doCleanups()
            success = success and cleanUpSuccess
            if success:
                result.addSuccess(self)
        finally:
            result.stopTest(self)
            if orig_result is None:
                stopTestRun = getattr(result, 'stopTestRun', None)
                if stopTestRun is not None:
                    stopTestRun()

    def doCleanups(self):
        """Execute all cleanup functions. Normally called for you after
        tearDown."""
        result = self._resultForDoCleanups
        ok = True
        while self._cleanups:
            function, args, kwargs = self._cleanups.pop(-1)
            try:
                function(*args, **kwargs)
            except KeyboardInterrupt:
                raise
            except:
                ok = False
                result.addError(self, sys.exc_info())
        return ok

    def __call__(self, *args, **kwds):
        return self.run(*args, **kwds)

    def debug(self):
        """Run the test without collecting errors in a TestResult"""
        self.setUp()
        getattr(self, self._testMethodName)()
        self.tearDown()
        while self._cleanups:
            function, args, kwargs = self._cleanups.pop(-1)
            function(*args, **kwargs)

    def skipTest(self, reason):
        """Skip this test."""
        raise SkipTest(reason)

    def fail(self, msg=None):
        """Fail immediately, with the given message."""
        raise self.failureException(msg)

    def assertFalse(self, expr, msg=None):
        """Check that the expression is false."""
        if expr:
            msg = self._formatMessage(msg, "%s is not false" % safe_repr(expr))
            raise self.failureException(msg)

    def assertTrue(self, expr, msg=None):
        """Check that the expression is true."""
        if not expr:
            msg = self._formatMessage(msg, "%s is not true" % safe_repr(expr))
            raise self.failureException(msg)

    def _formatMessage(self, msg, standardMsg):
        """Honour the longMessage attribute when generating failure messages.
        If longMessage is False this means:
        * Use only an explicit message if it is provided
        * Otherwise use the standard message for the assert

        If longMessage is True:
        * Use the standard message
        * If an explicit message is provided, plus ' : ' and the explicit message
        """
        if not self.longMessage:
            return msg or standardMsg
        if msg is None:
            return standardMsg
        try:
            # don't switch to '{}' formatting in Python 2.X
            # it changes the way unicode input is handled
            return '%s : %s' % (standardMsg, msg)
        except UnicodeDecodeError:
            return  '%s : %s' % (safe_repr(standardMsg), safe_repr(msg))


    def assertRaises(self, excClass, callableObj=None, *args, **kwargs):
        """Fail unless an exception of class excClass is raised
           by callableObj when invoked with arguments args and keyword
           arguments kwargs. If a different type of exception is
           raised, it will not be caught, and the test case will be
           deemed to have suffered an error, exactly as for an
           unexpected exception.

           If called with callableObj omitted or None, will return a
           context object used like this::

                with self.assertRaises(SomeException):
                    do_something()

           The context manager keeps a reference to the exception as
           the 'exception' attribute. This allows you to inspect the
           exception after the assertion::

               with self.assertRaises(SomeException) as cm:
                   do_something()
               the_exception = cm.exception
               self.assertEqual(the_exception.error_code, 3)
        """
        context = _AssertRaisesContext(excClass, self)
        if callableObj is None:
            return context
        with context:
            callableObj(*args, **kwargs)

    def _getAssertEqualityFunc(self, first, second):
        """Get a detailed comparison function for the types of the two args.

        Returns: A callable accepting (first, second, msg=None) that will
        raise a failure exception if first != second with a useful human
        readable error message for those types.
        """
        #
        # NOTE(gregory.p.smith): I considered isinstance(first, type(second))
        # and vice versa.  I opted for the conservative approach in case
        # subclasses are not intended to be compared in detail to their super
        # class instances using a type equality func.  This means testing
        # subtypes won't automagically use the detailed comparison.  Callers
        # should use their type specific assertSpamEqual method to compare
        # subclasses if the detailed comparison is desired and appropriate.
        # See the discussion in http://bugs.python.org/issue2578.
        #
        if type(first) is type(second):
            asserter = self._type_equality_funcs.get(type(first))
            if asserter is not None:
                if isinstance(asserter, basestring):
                    asserter = getattr(self, asserter)
                return asserter

        return self._baseAssertEqual

    def _baseAssertEqual(self, first, second, msg=None):
        """The default assertEqual implementation, not type specific."""
        if not first == second:
            standardMsg = '%s != %s' % (safe_repr(first), safe_repr(second))
            msg = self._formatMessage(msg, standardMsg)
            raise self.failureException(msg)

    def assertEqual(self, first, second, msg=None):
        """Fail if the two objects are unequal as determined by the '=='
           operator.
        """
        assertion_func = self._getAssertEqualityFunc(first, second)
        assertion_func(first, second, msg=msg)

    def assertNotEqual(self, first, second, msg=None):
        """Fail if the two objects are equal as determined by the '!='
           operator.
        """
        if not first != second:
            msg = self._formatMessage(msg, '%s == %s' % (safe_repr(first),
                                                          safe_repr(second)))
            raise self.failureException(msg)


    def assertAlmostEqual(self, first, second, places=None, msg=None, delta=None):
        """Fail if the two objects are unequal as determined by their
           difference rounded to the given number of decimal places
           (default 7) and comparing to zero, or by comparing that the
           between the two objects is more than the given delta.

           Note that decimal places (from zero) are usually not the same
           as significant digits (measured from the most signficant digit).

           If the two objects compare equal then they will automatically
           compare almost equal.
        """
        if first == second:
            # shortcut
            return
        if delta is not None and places is not None:
            raise TypeError("specify delta or places not both")

        if delta is not None:
            if abs(first - second) <= delta:
                return

            standardMsg = '%s != %s within %s delta' % (safe_repr(first),
                                                        safe_repr(second),
                                                        safe_repr(delta))
        else:
            if places is None:
                places = 7

            if round(abs(second-first), places) == 0:
                return

            standardMsg = '%s != %s within %r places' % (safe_repr(first),
                                                          safe_repr(second),
                                                          places)
        msg = self._formatMessage(msg, standardMsg)
        raise self.failureException(msg)

    def assertNotAlmostEqual(self, first, second, places=None, msg=None, delta=None):
        """Fail if the two objects are equal as determined by their
           difference rounded to the given number of decimal places
           (default 7) and comparing to zero, or by comparing that the
           between the two objects is less than the given delta.

           Note that decimal places (from zero) are usually not the same
           as significant digits (measured from the most signficant digit).

           Objects that are equal automatically fail.
        """
        if delta is not None and places is not None:
            raise TypeError("specify delta or places not both")
        if delta is not None:
            if not (first == second) and abs(first - second) > delta:
                return
            standardMsg = '%s == %s within %s delta' % (safe_repr(first),
                                                        safe_repr(second),
                                                        safe_repr(delta))
        else:
            if places is None:
                places = 7
            if not (first == second) and round(abs(second-first), places) != 0:
                return
            standardMsg = '%s == %s within %r places' % (safe_repr(first),
                                                         safe_repr(second),
                                                         places)

        msg = self._formatMessage(msg, standardMsg)
        raise self.failureException(msg)

    # Synonyms for assertion methods

    # The plurals are undocumented.  Keep them that way to discourage use.
    # Do not add more.  Do not remove.
    # Going through a deprecation cycle on these would annoy many people.
    assertEquals = assertEqual
    assertNotEquals = assertNotEqual
    assertAlmostEquals = assertAlmostEqual
    assertNotAlmostEquals = assertNotAlmostEqual
    assert_ = assertTrue

    # These fail* assertion method names are pending deprecation and will
    # be a DeprecationWarning in 3.2; http://bugs.python.org/issue2578
    def _deprecate(original_func):
        def deprecated_func(*args, **kwargs):
            warnings.warn(
                'Please use {0} instead.'.format(original_func.__name__),
                PendingDeprecationWarning, 2)
            return original_func(*args, **kwargs)
        return deprecated_func

    failUnlessEqual = _deprecate(assertEqual)
    failIfEqual = _deprecate(assertNotEqual)
    failUnlessAlmostEqual = _deprecate(assertAlmostEqual)
    failIfAlmostEqual = _deprecate(assertNotAlmostEqual)
    failUnless = _deprecate(assertTrue)
    failUnlessRaises = _deprecate(assertRaises)
    failIf = _deprecate(assertFalse)

    def assertSequenceEqual(self, seq1, seq2, msg=None, seq_type=None):
        """An equality assertion for ordered sequences (like lists and tuples).

        For the purposes of this function, a valid ordered sequence type is one
        which can be indexed, has a length, and has an equality operator.

        Args:
            seq1: The first sequence to compare.
            seq2: The second sequence to compare.
            seq_type: The expected datatype of the sequences, or None if no
                    datatype should be enforced.
            msg: Optional message to use on failure instead of a list of
                    differences.
        """
        if seq_type is not None:
            seq_type_name = seq_type.__name__
            if not isinstance(seq1, seq_type):
                raise self.failureException('First sequence is not a %s: %s'
                                        % (seq_type_name, safe_repr(seq1)))
            if not isinstance(seq2, seq_type):
                raise self.failureException('Second sequence is not a %s: %s'
                                        % (seq_type_name, safe_repr(seq2)))
        else:
            seq_type_name = "sequence"

        differing = None
        try:
            len1 = len(seq1)
        except (TypeError, NotImplementedError):
            differing = 'First %s has no length.    Non-sequence?' % (
                    seq_type_name)

        if differing is None:
            try:
                len2 = len(seq2)
            except (TypeError, NotImplementedError):
                differing = 'Second %s has no length.    Non-sequence?' % (
                        seq_type_name)

        if differing is None:
            if seq1 == seq2:
                return

            seq1_repr = safe_repr(seq1)
            seq2_repr = safe_repr(seq2)
            if len(seq1_repr) > 30:
                seq1_repr = seq1_repr[:30] + '...'
            if len(seq2_repr) > 30:
                seq2_repr = seq2_repr[:30] + '...'
            elements = (seq_type_name.capitalize(), seq1_repr, seq2_repr)
            differing = '%ss differ: %s != %s\n' % elements

            for i in xrange(min(len1, len2)):
                try:
                    item1 = seq1[i]
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('\nUnable to index element %d of first %s\n' %
                                 (i, seq_type_name))
                    break

                try:
                    item2 = seq2[i]
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('\nUnable to index element %d of second %s\n' %
                                 (i, seq_type_name))
                    break

                if item1 != item2:
                    differing += ('\nFirst differing element %d:\n%s\n%s\n' %
                                 (i, item1, item2))
                    break
            else:
                if (len1 == len2 and seq_type is None and
                    type(seq1) != type(seq2)):
                    # The sequences are the same, but have differing types.
                    return

            if len1 > len2:
                differing += ('\nFirst %s contains %d additional '
                             'elements.\n' % (seq_type_name, len1 - len2))
                try:
                    differing += ('First extra element %d:\n%s\n' %
                                  (len2, seq1[len2]))
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('Unable to index element %d '
                                  'of first %s\n' % (len2, seq_type_name))
            elif len1 < len2:
                differing += ('\nSecond %s contains %d additional '
                             'elements.\n' % (seq_type_name, len2 - len1))
                try:
                    differing += ('First extra element %d:\n%s\n' %
                                  (len1, seq2[len1]))
                except (TypeError, IndexError, NotImplementedError):
                    differing += ('Unable to index element %d '
                                  'of second %s\n' % (len1, seq_type_name))
        standardMsg = differing
        diffMsg = '\n' + '\n'.join(
            difflib.ndiff(pprint.pformat(seq1).splitlines(),
                          pprint.pformat(seq2).splitlines()))
        standardMsg = self._truncateMessage(standardMsg, diffMsg)
        msg = self._formatMessage(msg, standardMsg)
        self.fail(msg)

    def _truncateMessage(self, message, diff):
        max_diff = self.maxDiff
        if max_diff is None or len(diff) <= max_diff:
            return message + diff
        return message + (DIFF_OMITTED % len(diff))

    def assertListEqual(self, list1, list2, msg=None):
        """A list-specific equality assertion.

        Args:
            list1: The first list to compare.
            list2: The second list to compare.
            msg: Optional message to use on failure instead of a list of
                    differences.

        """
        self.assertSequenceEqual(list1, list2, msg, seq_type=list)

    def assertTupleEqual(self, tuple1, tuple2, msg=None):
        """A tuple-specific equality assertion.

        Args:
            tuple1: The first tuple to compare.
            tuple2: The second tuple to compare.
            msg: Optional message to use on failure instead of a list of
                    differences.
        """
        self.assertSequenceEqual(tuple1, tuple2, msg, seq_type=tuple)

    def assertSetEqual(self, set1, set2, msg=None):
        """A set-specific equality assertion.

        Args:
            set1: The first set to compare.
            set2: The second set to compare.
            msg: Optional message to use on failure instead of a list of
                    differences.

        assertSetEqual uses ducktyping to support different types of sets, and
        is optimized for sets specifically (parameters must support a
        difference method).
        """
        try:
            difference1 = set1.difference(set2)
        except TypeError, e:
            self.fail('invalid type when attempting set difference: %s' % e)
        except AttributeError, e:
            self.fail('first argument does not support set difference: %s' % e)

        try:
            difference2 = set2.difference(set1)
        except TypeError, e:
            self.fail('invalid type when attempting set difference: %s' % e)
        except AttributeError, e:
            self.fail('second argument does not support set difference: %s' % e)

        if not (difference1 or difference2):
            return

        lines = []
        if difference1:
            lines.append('Items in the first set but not the second:')
            for item in difference1:
                lines.append(repr(item))
        if difference2:
            lines.append('Items in the second set but not the first:')
            for item in difference2:
                lines.append(repr(item))

        standardMsg = '\n'.join(lines)
        self.fail(self._formatMessage(msg, standardMsg))

    def assertIn(self, member, container, msg=None):
        """Just like self.assertTrue(a in b), but with a nicer default message."""
        if member not in container:
            standardMsg = '%s not found in %s' % (safe_repr(member),
                                                  safe_repr(container))
            self.fail(self._formatMessage(msg, standardMsg))

    def assertNotIn(self, member, container, msg=None):
        """Just like self.assertTrue(a not in b), but with a nicer default message."""
        if member in container:
            standardMsg = '%s unexpectedly found in %s' % (safe_repr(member),
                                                        safe_repr(container))
            self.fail(self._formatMessage(msg, standardMsg))

    def assertIs(self, expr1, expr2, msg=None):
        """Just like self.assertTrue(a is b), but with a nicer default message."""
        if expr1 is not expr2:
            standardMsg = '%s is not %s' % (safe_repr(expr1),
                                             safe_repr(expr2))
            self.fail(self._formatMessage(msg, standardMsg))

    def assertIsNot(self, expr1, expr2, msg=None):
        """Just like self.assertTrue(a is not b), but with a nicer default message."""
        if expr1 is expr2:
            standardMsg = 'unexpectedly identical: %s' % (safe_repr(expr1),)
            self.fail(self._formatMessage(msg, standardMsg))

    def assertDictEqual(self, d1, d2, msg=None):
        self.assertIsInstance(d1, dict, 'First argument is not a dictionary')
        self.assertIsInstance(d2, dict, 'Second argument is not a dictionary')

        if d1 != d2:
            standardMsg = '%s != %s' % (safe_repr(d1, True), safe_repr(d2, True))
            diff = ('\n' + '\n'.join(difflib.ndiff(
                           pprint.pformat(d1).splitlines(),
                           pprint.pformat(d2).splitlines())))
            standardMsg = self._truncateMessage(standardMsg, diff)
            self.fail(self._formatMessage(msg, standardMsg))

    def assertDictContainsSubset(self, expected, actual, msg=None):
        """Checks whether actual is a superset of expected."""
        missing = []
        mismatched = []
        for key, value in expected.iteritems():
            if key not in actual:
                missing.append(key)
            elif value != actual[key]:
                mismatched.append('%s, expected: %s, actual: %s' %
                                  (safe_repr(key), safe_repr(value),
                                   safe_repr(actual[key])))

        if not (missing or mismatched):
            return

        standardMsg = ''
        if missing:
            standardMsg = 'Missing: %s' % ','.join(safe_repr(m) for m in
                                                    missing)
        if mismatched:
            if standardMsg:
                standardMsg += '; '
            standardMsg += 'Mismatched values: %s' % ','.join(mismatched)

        self.fail(self._formatMessage(msg, standardMsg))

    def assertItemsEqual(self, expected_seq, actual_seq, msg=None):
        """An unordered sequence specific comparison. It asserts that
        actual_seq and expected_seq have the same element counts.
        Equivalent to::

            self.assertEqual(Counter(iter(actual_seq)),
                             Counter(iter(expected_seq)))

        Asserts that each element has the same count in both sequences.
        Example:
            - [0, 1, 1] and [1, 0, 1] compare equal.
            - [0, 0, 1] and [0, 1] compare unequal.
        """
        first_seq, second_seq = list(expected_seq), list(actual_seq)
        with warnings.catch_warnings():
            if sys.py3kwarning:
                # Silence Py3k warning raised during the sorting
                for _msg in ["(code|dict|type) inequality comparisons",
                             "builtin_function_or_method order comparisons",
                             "comparing unequal types"]:
                    warnings.filterwarnings("ignore", _msg, DeprecationWarning)
            try:
                first = collections.Counter(first_seq)
                second = collections.Counter(second_seq)
            except TypeError:
                # Handle case with unhashable elements
                differences = _count_diff_all_purpose(first_seq, second_seq)
            else:
                if first == second:
                    return
                differences = _count_diff_hashable(first_seq, second_seq)

        if differences:
            standardMsg = 'Element counts were not equal:\n'
            lines = ['First has %d, Second has %d:  %r' % diff for diff in differences]
            diffMsg = '\n'.join(lines)
            standardMsg = self._truncateMessage(standardMsg, diffMsg)
            msg = self._formatMessage(msg, standardMsg)
            self.fail(msg)

    def assertMultiLineEqual(self, first, second, msg=None):
        """Assert that two multi-line strings are equal."""
        self.assertIsInstance(first, basestring,
                'First argument is not a string')
        self.assertIsInstance(second, basestring,
                'Second argument is not a string')

        if first != second:
            # don't use difflib if the strings are too long
            if (len(first) > self._diffThreshold or
                len(second) > self._diffThreshold):
                self._baseAssertEqual(first, second, msg)
            firstlines = first.splitlines(True)
            secondlines = second.splitlines(True)
            if len(firstlines) == 1 and first.strip('\r\n') == first:
                firstlines = [first + '\n']
                secondlines = [second + '\n']
            standardMsg = '%s != %s' % (safe_repr(first, True),
                                        safe_repr(second, True))
            diff = '\n' + ''.join(difflib.ndiff(firstlines, secondlines))
            standardMsg = self._truncateMessage(standardMsg, diff)
            self.fail(self._formatMessage(msg, standardMsg))

    def assertLess(self, a, b, msg=None):
        """Just like self.assertTrue(a < b), but with a nicer default message."""
        if not a < b:
            standardMsg = '%s not less than %s' % (safe_repr(a), safe_repr(b))
            self.fail(self._formatMessage(msg, standardMsg))

    def assertLessEqual(self, a, b, msg=None):
        """Just like self.assertTrue(a <= b), but with a nicer default message."""
        if not a <= b:
            standardMsg = '%s not less than or equal to %s' % (safe_repr(a), safe_repr(b))
            self.fail(self._formatMessage(msg, standardMsg))

    def assertGreater(self, a, b, msg=None):
        """Just like self.assertTrue(a > b), but with a nicer default message."""
        if not a > b:
            standardMsg = '%s not greater than %s' % (safe_repr(a), safe_repr(b))
            self.fail(self._formatMessage(msg, standardMsg))

    def assertGreaterEqual(self, a, b, msg=None):
        """Just like self.assertTrue(a >= b), but with a nicer default message."""
        if not a >= b:
            standardMsg = '%s not greater than or equal to %s' % (safe_repr(a), safe_repr(b))
            self.fail(self._formatMessage(msg, standardMsg))

    def assertIsNone(self, obj, msg=None):
        """Same as self.assertTrue(obj is None), with a nicer default message."""
        if obj is not None:
            standardMsg = '%s is not None' % (safe_repr(obj),)
            self.fail(self._formatMessage(msg, standardMsg))

    def assertIsNotNone(self, obj, msg=None):
        """Included for symmetry with assertIsNone."""
        if obj is None:
            standardMsg = 'unexpectedly None'
            self.fail(self._formatMessage(msg, standardMsg))

    def assertIsInstance(self, obj, cls, msg=None):
        """Same as self.assertTrue(isinstance(obj, cls)), with a nicer
        default message."""
        if not isinstance(obj, cls):
            standardMsg = '%s is not an instance of %r' % (safe_repr(obj), cls)
            self.fail(self._formatMessage(msg, standardMsg))

    def assertNotIsInstance(self, obj, cls, msg=None):
        """Included for symmetry with assertIsInstance."""
        if isinstance(obj, cls):
            standardMsg = '%s is an instance of %r' % (safe_repr(obj), cls)
            self.fail(self._formatMessage(msg, standardMsg))

    def assertRaisesRegexp(self, expected_exception, expected_regexp,
                           callable_obj=None, *args, **kwargs):
        """Asserts that the message in a raised exception matches a regexp.

        Args:
            expected_exception: Exception class expected to be raised.
            expected_regexp: Regexp (re pattern object or string) expected
                    to be found in error message.
            callable_obj: Function to be called.
            args: Extra args.
            kwargs: Extra kwargs.
        """
        context = _AssertRaisesContext(expected_exception, self, expected_regexp)
        if callable_obj is None:
            return context
        with context:
            callable_obj(*args, **kwargs)

    def assertRegexpMatches(self, text, expected_regexp, msg=None):
        """Fail the test unless the text matches the regular expression."""
        if isinstance(expected_regexp, basestring):
            expected_regexp = re.compile(expected_regexp)
        if not expected_regexp.search(text):
            msg = msg or "Regexp didn't match"
            msg = '%s: %r not found in %r' % (msg, expected_regexp.pattern, text)
            raise self.failureException(msg)

    def assertNotRegexpMatches(self, text, unexpected_regexp, msg=None):
        """Fail the test if the text matches the regular expression."""
        if isinstance(unexpected_regexp, basestring):
            unexpected_regexp = re.compile(unexpected_regexp)
        match = unexpected_regexp.search(text)
        if match:
            msg = msg or "Regexp matched"
            msg = '%s: %r matches %r in %r' % (msg,
                                               text[match.start():match.end()],
                                               unexpected_regexp.pattern,
                                               text)
            raise self.failureException(msg)


class FunctionTestCase(TestCase):
    """A test case that wraps a test function.

    This is useful for slipping pre-existing test functions into the
    unittest framework. Optionally, set-up and tidy-up functions can be
    supplied. As with TestCase, the tidy-up ('tearDown') function will
    always be called if the set-up ('setUp') function ran successfully.
    """

    def __init__(self, testFunc, setUp=None, tearDown=None, description=None):
        super(FunctionTestCase, self).__init__()
        self._setUpFunc = setUp
        self._tearDownFunc = tearDown
        self._testFunc = testFunc
        self._description = description

    def setUp(self):
        if self._setUpFunc is not None:
            self._setUpFunc()

    def tearDown(self):
        if self._tearDownFunc is not None:
            self._tearDownFunc()

    def runTest(self):
        self._testFunc()

    def id(self):
        return self._testFunc.__name__

    def __eq__(self, other):
        if not isinstance(other, self.__class__):
            return NotImplemented

        return self._setUpFunc == other._setUpFunc and \
               self._tearDownFunc == other._tearDownFunc and \
               self._testFunc == other._testFunc and \
               self._description == other._description

    def __ne__(self, other):
        return not self == other

    def __hash__(self):
        return hash((type(self), self._setUpFunc, self._tearDownFunc,
                     self._testFunc, self._description))

    def __str__(self):
        return "%s (%s)" % (strclass(self.__class__),
                            self._testFunc.__name__)

    def __repr__(self):
        return "<%s tec=%s>" % (strclass(self.__class__),
                                     self._testFunc)

    def shortDescription(self):
        if self._description is not None:
            return self._description
        doc = self._testFunc.__doc__
        return doc and doc.split("\n")[0].strip() or None
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