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Modern Test Automation for Python



	at·test /əˈtɛst/

	To affirm to be correct, true, or genuine.





Attest is a test automation framework for Python emphasising modern idioms
and conventions.

from attest import Tests
math = Tests()

@math.test
def arithmetics():
    """Ensure that the laws of physics are in check."""
    assert 1 + 1 == 2

if __name__ == '__main__':
    math.run()






Features


	Collect tests using decorators instead of matching names against a regexp

	Set up fixtures as context managers that can be combined and reused

	Use the assert statement with arbitrary expressions that are inspected
on failure

	Scan for collections by type rather than by name

	Treat tests as Python packages rather than script files
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Installation

Attest releases are tested and verified to work on CPython 2.5 up to 3.2
and on PyPy 1.5 (depending on the release, see the changelog). Older versions of Python do not support all the modern
features used with Attest.

Install as usual from PyPI with either pip or easy_install:

$ pip install Attest
$ easy_install Attest





This will also pull the two dependencies (progressbar and pygments) used
for producing fancy test reports on the command line. These are actually
optional, and if you prefer you can install Attest without them:

$ pip install --no-deps Attest
$ easy_install -N Attest






Testing with Distribute

You can also write your setup script to run tests and it will also handle
test-specific dependencies such as Attest for you:

from setuptools import setup

setup(
    tests_require=['Attest'],
    test_loader='attest:auto_reporter.test_loader',
    test_suite='path.to.tests',
)





This will install Attest if needed when you run tests but not when people
install your package.

$ python setup.py test








Testing with Tox

Another option is to run tests with Tox [http://codespeak.net/tox/] which lets you test in clean
virtual environments against multiple Python runtimes and dependency sets.

A typical tox.ini might look something like this:

[tox]
envlist = py25, py26, py27, py31, py32, pypy

[testenv]
deps = Attest
commands = python -mattest.run path.to.tests





Now Tox will run your tests against all the listed Python runtimes,
provided you have them installed on your machine.

$ tox
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Quickstart

So, you got Attest installed? Great! Let’s get started
writing tests!


The PyPI Metadata Module

The Python Package Index [http://pypi.python.org/pypi] exposes metadata for projects as JSON. Let’s write a simple module to read this
data and test it with Attest!

The first order of business is to design the API we want. A good way to do
this is to draft the documentation first - this is dubbed Readme Driven
Development [http://tom.preston-werner.com/2010/08/23/readme-driven-development.html] and goes well in hand with test driven development.

Suppose we came up with an API like this:

>>> package = Package('Attest')
>>> package.author
u'Dag Odenhall'
>>> package.summary
u'Modern, Pythonic unit testing.'





Now we want to write the tests. It’s a good idea to do this before we write
any actual code for the module itself because the tests lets us verify that
the eventual code does what we want and we can avoid manual testing.

Here’s the API defined as tests:

from attest import Tests
from pypilib import Package  # our fictional module

pypi = Tests()

@pypi.test
def properties():
    package = Package('Attest')
    assert package.author == 'Dag Odenhall'
    assert package.summary == 'Modern, Pythonic unit testing.'

if __name__ == '__main__':
    pypi.run()





Save it as tests.py and run it. What happens?

$ python tests.py
Traceback (most recent call last):
  File "tests.py", line 2, in <module>
    from pypilib import Package  # our fictional module
ImportError: No module named pypilib





As expected we get an ImportError [http://docs.python.org/dev/library/exceptions.html#ImportError] because we haven’t created our
module yet. So that’s the next step! First we just stub the class:

class Package(object):
    pass





This should fail because this constructor doesn’t take any arguments. Let’s
confirm this:

$ python tests.py
[100%] 1 of 1 Time: 0:00:00

properties
─────────────────────────────────────────────────────────────────────
Traceback (most recent call last):
  File "tests.py", line 8, in properties
    package = Package('Attest')
TypeError: object.__new__() takes no parameters

Failures: 1/1 (0 assertions)





Just as expected. OK - so we write a custom constructor:

class Package(object):
    def __init__(self, name):
        pass





Still fails:

Traceback (most recent call last):
  File "tests.py", line 9, in properties
    assert package.author == 'Dag Odenhall'
AttributeError: 'Package' object has no attribute 'author'





It’s time to write some real code! Here’s our working module:

import json
import urllib2

class Package(object):

    def __init__(self, name):
        url = 'http://pypi.python.org/pypi/%s/json' % name
        data = json.loads(urllib2.urlopen(url).read())
        self.author = data['info']['author']
        self.summary = data['info']['summary']





Now the tests pass:

$ python tests.py
[100%] 1 of 1 Time: 0:00:00

Failures: 0/1 (0 assertions)
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Running tests

In the quickstart guide, tests were run by
treating them as scripts and calling Tests.run() directly on
the test suite. When your tests grow beyond a single file, however,
you may want to use the attest command line tool.


Usage

$ attest [options] [tests...] [key=value...]



The positional tests are dotted names for modules or packages that
are scanned recursively for Tests instances, or dotted names for
any other object that iterates over tests. If no position arguments are
provided, all packages in the working directory are scanned.

The key/value pairs are passed to the reporter constructor, after some
command-line friendly parsing.


Options


	
-d, --debugger

	



Enter pdb for failing tests.


	
-r NAME, --reporter=NAME

	



Select reporter by name.


	
-l, --list-reporters

	



List available reporters.


	
-n, --no-capture

	



Don’t capture stderr and stdout.


	
--full-tracebacks

	



Don’t clean tracebacks.


	
--fail-fast

	



Stop at first failure.


	
--native-assert

	



Don’t hook the assert statement.


	
-p FILENAME, --profile=FILENAME

	



Enable tests profiling and store results in filename.


	
-k, --keyboard-interrupt

	



Let KeyboardInterrupt exceptions (CTRL+C) propagate.


	
--version

	



Show program’s version number and exit.


	
-h, --help

	



Display a help message and exit.
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Collecting Tests

To run tests, they must be collected in a Tests
instance. There are many ways this can be achieved, allowing flexibility
and separation.


	Register individual functions with the Tests.test() decorator.

	Register other collections with
Tests.register() or as arguments to the constructor. A collection
according to Attest is an iterable yielding test callables, this includes:
	Lists of lambdas and function references.

	Tests instances.

	Instances of subclasses of TestBase.

	Classes are instantiated and returned, allowing Tests.register()
to be used as a class decorator in Python 2.6 or later.








Using Functions


	
class Tests(tests=(), contexts=None, replace_tests=False, replace_contexts=False)[source]

	Collection of test functions.





	Parameters:	
	tests – String, or iterable of values, suitable as argument(s) to
register().

	contexts – Iterable of callables that take no arguments and return a context
manager.

	replace_tests – If true, test() returns the wrapper function rather than the
original. This option is available for backwards-compatibility.

	replace_contexts – If true, context() returns the context manager rather than
the original generator function. Provided for
backwards-compatibility.










New in version 0.6: Pass a single string to tests without wrapping it in an iterable.


New in version 0.6: The replace_tests and replace_contexts parameters. The
decorator methods now default to simply registering functions and
leaving the original in place. This allows functions to be
decorated and registered with multiple collections easily.


	
run(reporter=auto_reporter)[source]

	Run all tests in this collection.





	Parameters:	
	reporter – An instance of AbstractReporter or a
callable returning something implementing that API (not
enforced).

	full_tracebacks – Control if the call stack of Attest is hidden in tracebacks.

	fail_fast – Stop after the first failure.

	debugger – Enter PDB when tests fail.

	keyboard_interrupt – Let KeyboardInterrupt exceptions (CTRL+C) propagate.










Changed in version 0.6: Added full_tracebacks and fail_fast.






	
main(argv=sys.argv)[source]

	Interface to run() with command-line options.


	-h, --help

	Show a help message

	-r NAME, --reporter NAME

	Select reporter by name with
get_reporter_by_name()

	--full-tracebacks

	Show complete tracebacks without hiding Attest’s own call stack

	-l, --list-reporters

	List the names of all installed reporters

	-p FILENAME, --profile FILENAME

	Run the tests in cProfile and store the results in FILENAME



Remaining arguments are passed to the reporter.


New in version 0.2.


Changed in version 0.4: --list-reporters was added.


Changed in version 0.6: --full-tracebacks was added.






	
test(func)[source]

	Decorate a function as a test belonging to this collection.






	
test_if(condition)[source]

	Returns test() if the condition is True.


New in version 0.4.






	
context(func)[source]

	Decorate a function as a contextmanager() [http://docs.python.org/dev/library/contextlib.html#contextlib.contextmanager]
for running the tests in this collection in. Corresponds to setup
and teardown in other testing libraries.

db = Tests()

@db.context
def connect():
    con = connect_db()
    try:
        yield con
    finally:
        con.disconnect()

@db.test
def using_connection(con):
    assert con is not None





The above corresponds to:

db = Tests()

@contextmanager
def connect():
    con = connect_db()
    try:
        yield con
    finally:
        con.disconnect()

@db.test
def using_connection():
    with connect() as con:
        assert con is not None





The difference is that this decorator applies the context to all
tests defined in its collection, so it’s less repetitive.

Yielding None or nothing passes no arguments to the test,
yielding a single value other than a tuple passes that value as
the sole argument to the test, yielding a tuple splats the tuple
as the arguments to the test. If you want to yield a tuple as
the sole argument, wrap it in a one-tuple or unsplat the args
in the test.

You can have more than one context, which will be run in order
using contextlib.nested(), and their yields will be passed in
order to the test functions.


New in version 0.2: Nested contexts.


Changed in version 0.5: Tests will gets as many arguments as they ask for.






	
register(tests)[source]

	Merge in other tests.





	Parameters:	tests – 
	A class, which is then instantiated and return allowing it to be
used as a decorator for TestBase classes.

	A string, representing the dotted name to one of:
	a module or package, which is recursively scanned for
Tests instances that are not private

	an iterable yielding tests





	Otherwise any iterable object is assumed to yield tests.









Any of these can be passed in a list to the Tests
constructor.


New in version 0.2: Refer to collections by import path as a string


New in version 0.6: Recursive scanning of modules and packages


Changed in version 0.6: Tests are only added if not already added






	
register_if(condition)[source]

	Returns register() if the condition is True.


New in version 0.4.






	
test_suite()[source]

	Create a unittest.TestSuite [http://docs.python.org/dev/library/unittest.html#unittest.TestSuite] instance from this collection.






	
test_case()[source]

	Create a unittest.TestCase [http://docs.python.org/dev/library/unittest.html#unittest.TestCase] class from this collection.

Tests in the collection are added as instance methods on the
TestCase. Method names are prefixed with test_ if they’re not
already. Duplicate method names are given a _# suffix.

Example:

>>> suite = Tests()
>>> @suite.test
... def simple():
...     pass
...
>>> @suite.test
... def simple():
...     pass
...
>>> TestCase = suite.test_case()
>>> assert TestCase.test_simple
>>> assert TestCase.test_simple_2
















Using Classes


	
class TestBase[source]

	Base for test classes. Decorate test methods with test(). Needs
to be registered with a Tests collection to be run. For setup
and teardown, override __context__() like a
contextmanager() [http://docs.python.org/dev/library/contextlib.html#contextlib.contextmanager] (without the decorator).

class Math(TestBase):

    def __context__(self):
        self.two = 1 + 1
        yield
        del self.two

    @test
    def arithmetics(self):
        assert self.two == 2

suite = Tests([Math()])
suite.run()










	
test(meth)[source]

	Mark a TestBase method as a test and wrap it to run in the
TestBase.__context__() of the subclass.






	
test_if(condition)[source]

	Returns test() if the condition is True.


New in version 0.4.
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Reporting Results

Reporters are in charge of handling the state and outcome of test-runs.
They might output machine- or human-readable reports on the console, or
display the results in a graphical user interface.


	
get_reporter_by_name(name, default='auto')[source]

	Get an AbstractReporter by name, falling back on a default.

Reporters are registered via setuptools entry points, in the
'attest.reporters' group. A third-party reporter can thus register
itself using this in its setup.py:

setup(
    entry_points = {
        'attest.reporters': [
            'name = import.path.to:callable'
        ]
    }
)





Names for the built in reporters:


	'fancy' — FancyReporter

	'plain' — PlainReporter

	'xunit' – XUnitReporter

	'quickfix' — QuickFixReporter

	'xml' — XmlReporter

	'auto' — auto_reporter()







	Parameters:	
	name – One of the above strings.

	default – The fallback reporter if no reporter has the supplied name,
defaulting to 'auto'.






	Raises KeyError [http://docs.python.org/dev/library/exceptions.html#KeyError]:

		If neither the name or the default is a valid name of a reporter.




	Return type:	Callable returning an instance of an AbstractReporter.








Changed in version 0.4: Reporters are registered via setuptools entry points.






	
get_all_reporters()[source]

	Iterable yielding the names of all registered reporters.

>>> list(get_all_reporters())
['xml', 'plain', 'xunit', 'fancy', 'auto', 'quickfix']






New in version 0.4.






Testing from the Command-Line


	
auto_reporter(**opts)[source]

	Select a reporter based on the target output and installed
dependencies.

This is the default reporter.





	Parameters:	opts – Passed to FancyReporter if it is used.


	Return type:	FancyReporter if output is a terminal and the progressbar
and pygments packages are installed, otherwise a
PlainReporter.






Changed in version 0.5: A test_loader function attribute similar to
AbstractReporter.test_loader().






	
class FancyReporter(style=None, verbose=False, colorscheme=None)[source]

	Heavily uses ANSI escape codes for fancy output to 256-color
terminals. Progress of running the tests is indicated by a progressbar
and failures are shown with syntax highlighted tracebacks.





	Parameters:	
	style – Pygments [http://pygments.org/] style for tracebacks.

	verbose – Report on tests regardless of failure.

	colorscheme – If style is light or dark, maps token names to color names.










Styles

Available styles can be listed with pygmentize -L styles. The
special values 'light' and 'dark' (referring to the terminal’s
background) use the 16 system colors rather than assuming a 256-color
terminal.

Defaults to light or the environment variable
ATTEST_PYGMENTS_STYLE.




Changed in version 0.6: Added the 16-color styles light and dark
and the complementary colorscheme option






	
class PlainReporter[source]

	Plain text ASCII output for humans.








Testing from the Editor

This is known to work with Vim, but can probably be used with other editors
as well. The output mimics that used by many compilers for errors and
warnings.


	
class QuickFixReporter[source]

	Report failures in a format that’s understood by Vim’s quickfix
feature.

Write a Makefile that runs your tests with this reporter and
then from Vim you can do :mak. If there’s failures, Vim will jump
to the first one by opening the offending file and positioning the
cursor at the relevant line; you can jump between failures with :cn
and :cp. For more information try :help quickfix [http://vimdoc.sourceforge.net/htmldoc/quickfix.html].

Example Makefile (remember to indent with tabs not spaces):

test:
    @python runtests.py -rquickfix




New in version 0.5.








Integrating Testing with Non-Python Tools


	
class XmlReporter[source]

	Report the result of a testrun in an XML format. Not compatible with
JUnit or XUnit.








Writing New Reporters


	
class AbstractReporter[source]

	Optional base for reporters, serves as documentation and improves
errors for incomplete reporters.


	
classmethod test_loader()[source]

	Creates a basic unittest test loader using this reporter. This
can be used to run tests via distribute, for example:

setup(
    test_loader='attest:FancyReporter.test_loader',
    test_suite='tests.collection',
)





Now, python setup.py -q test is equivalent to:

from attest import FancyReporter
from tests import collection
collection.run(FancyReporter)





If you want to run the tests as a normal unittest suite,
try test_suite() instead:

setup(
    test_suite='tests.collection.test_suite'
)






New in version 0.5.






	
begin(tests)[source]

	Called when a test run has begun.





	Parameters:	tests – The list of test functions we will be running.










	
success(result)[source]

	Called when a test succeeds.





	Parameters:	result (TestResult) – Result data for the succeeding test.






Changed in version 0.4: Parameters changed to result.






	
failure(result)[source]

	Called when a test fails.





	Parameters:	result (TestResult) – Result data for the failing test.






Changed in version 0.4: Parameters changed to result.






	
finished()[source]

	Called when all tests have run.










	
class TestResult(**kwargs)[source]

	Container for result data from running a test.


New in version 0.4.


	
error = None

	The exception instance, if the test failed.






	
exc_info = None

	The exc_info() [http://docs.python.org/dev/library/sys.html#sys.exc_info] of the exception, if the test failed.






	
raw_traceback[source]

	Like traceback.extract_tb() [http://docs.python.org/dev/library/traceback.html#traceback.extract_tb] with uninteresting entries
removed.


New in version 0.5.






	
stderr = None

	A list of lines the test printed on the standard error.






	
stdout = None

	A list of lines the test printed on the standard output.






	
test = None

	The test callable.






	
test_name[source]

	A representative name for the test, similar to its import path.






	
traceback[source]

	The traceback for the exception, if the test failed, cleaned up.
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The Assert Statement

The most natural way to write test conditions in Python is the assert
statement, but a downside to it is that it doesn’t let you know the values
used in the conditional expression that failed. This makes debugging test
failures more difficult as you can’t easily tell why the test failed,
only that it did.

Attest includes a hook for the assert statement, the effect of which is
that assert expressions can be analyzed and inspected. Using it is easy,
just import it in the test modules you wish to use it in, and make sure
Attest is imported before your tests (this is already the case in most
setups):

from attest import assert_hook
assert str(2 + 2) == '5'





If used in a test, the above assertion would in Attest result in output
including assert (str(4) == '5') which tells you the result of 2 +
2. This works also to expand the values of variables.

If you’re having issues with the assert hook on CPython 2.5, it is likely
due to its inability to compile AST nodes to code objects. You can disable
the hook conditionally by the presence of this capability easily:

from attest import AssertImportHook, COMPILES_AST
if not COMPILES_AST:
    AssertImportHook.disable()





By default, the hook is enabled when Attest is first imported. If Python
can’t compile AST nodes and the hook is enabled, Attest tries to render the
AST into source code for compilation, which works but loses the line
numbers metadata in tracebacks.


	
assert_hook(expr, msg='', globals=None, locals=None)[source]

	Like assert, but using ExpressionEvaluator. If
you import this in test modules and the AssertImportHook is
installed (which it is automatically the first time you import from
attest), assert statements are rewritten as a call to
this.

The import must be a top-level from import, example:

from attest import Tests, assert_hook






New in version 0.5.






	
class AssertImportHook[source]

	An importer [http://docs.python.org/dev/glossary.html#term-importer] that transforms imported modules with
AssertTransformer.


New in version 0.5.


	
classmethod disable()[source]

	Disable the import hook.






	
classmethod enable()[source]

	Enable the import hook.






	
enabled = False

	Class property, True if the hook is enabled.










Low-Level Utilities


	
class ExpressionEvaluator(expr, globals, locals)[source]

	Evaluates expr in the context of globals and locals,
expanding the values of variables and the results of binary operations, but
keeping comparison and boolean operators.

>>> var = 1 + 2
>>> value = ExpressionEvaluator('var == 5 - 3', globals(), locals())
>>> value.late_visit()
>>> repr(value)
'(3 == 2)'
>>> bool(value)
False






New in version 0.5.






	
class AssertTransformer(source, filename='')[source]

	Parses source with _ast and transforms assert
statements into calls to assert_hook().


Warning

CPython 2.5 doesn’t compile AST nodes and when that fails this
transformer will generate source code from the AST instead. While
Attest’s own tests passes on CPython 2.5, there might be code that
it currently would render back incorrectly, most likely resulting
in a failure. Because Python’s syntax is simple, this isn’t very
likely, but you might want to disable() the
import hook if you test regularly on CPython 2.5.

It also messes up the line numbers so they don’t match the original
source code, meaning tracebacks will point to the line numbers in
the generated source and preview the code on that line in the
original source. The improved error message with the import hook
is often worth it however, and failures will still point to the
right file and function.




New in version 0.5.


	
code[source]

	The node compiled into a code object.






	
make_module(name, newpath=None)[source]

	Compiles the transformed code into a module object which it also
inserts in sys.modules [http://docs.python.org/dev/library/sys.html#sys.modules].





	Returns:	The module object.










	
node[source]

	The transformed AST node.






	
should_rewrite[source]

	True if the source imports assert_hook().
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Context Managers

Attest provides some context managers that are useful for writing tests.


	
raises(*exceptions)[source]

	Fails if none of the exceptions are raised inside the context.
This reverses failure semantics and is useful for testing code that
uses exceptions as part of its API.

>>> with raises(IOError) as error:
...    open('/etc/passwd', 'w')
...
>>> error.errno
13









	Parameters:	exceptions – Expected exception classes.


	Returns:	An Error on which the caught exception is set after
the context has executed, if one was raised.


	Raises AssertionError [http://docs.python.org/dev/library/exceptions.html#AssertionError]:

		If none of the expected exceptions are raised
in the context.






New in version 0.5.


	
class Error[source]

	Container of metadata for an exception caught by raises().

Attribute access and string adaption is forwarded to the exception
object. To test the type however you need to use the exc
attribute directly.


New in version 0.5.


	
exc = None

	The actual exception instance.














	
warns(*warnings, any=False)[source]

	Context manager that succeeds if all warnings are issued inside the
context. Yields a list of matching captured warnings as exception objects.

>>> with warns(UserWarning) as captured:
...     warnings.warn("Example warning", UserWarning)
...
>>> unicode(captured[0]) == "Example warning"
True









	Parameters:	any – Require only one of the warnings to be issued (rather than
all).






Note

warnings [http://docs.python.org/dev/library/warnings.html#warnings] filtering is overridden to "always" for monitored
warnings.








	
capture_output()[source]

	Captures standard output and error during the context. Returns a
tuple of the two streams as lists of lines, added after the context has
executed.

>>> with capture_output() as (out, err):
...    print 'Captured'
...
>>> out
['Captured']










	
disable_imports(*names)[source]

	Blocks the given names from being imported inside the context.
This is useful for testing import-dependent fallbacks.

>>> with disable_imports('sys'):
...     import sys
...
Traceback (most recent call last):
ImportError: 'sys' is disabled






New in version 0.4.






	
tempdir()[source]

	Creates a temporary directory, removing it and everything in it when
the context exits. For files you can use
TemporaryFile() [http://docs.python.org/dev/library/tempfile.html#tempfile.TemporaryFile] as a context manager.

Returns the path to the directory. Arguments are passed to
mkdtemp() [http://docs.python.org/dev/library/tempfile.html#tempfile.mkdtemp].


New in version 0.6.
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Deprecated Features


	
class Assert(*args)[source]

	Wrap an object such that boolean operations on it fails with an
AssertionError [http://docs.python.org/dev/library/exceptions.html#AssertionError] if the operation results in False,
with more helpful error messages on failure than assert.

A test failure is simply an unhandled exception, so it is completely
optional to use this class.

Examples:

Assert(1 + 1) == 2
2 in Assert([1, 2, 3])





Attributes are proxied to the wrapped object, returning the result
wrapped as well:

hello = Assert('hello')
hello == 'hello'
hello.upper() == 'HELLO'
hello.capitalize() == 'Hello'





Used in boolean context, fails if non-true. These all fail:

bool(Assert(0))
if Assert(0): pass
assert Assert(0)





Identical to, except for the more helpful failure message:

Assert(bool(0)) == True





If you pass more than one argument, the first is assumed to be a
predicate callable to which the rest of the arguments are passed. These
are identical:

Assert.isinstance(0, int)
Assert(isinstance, 0, int)






Deprecated since version 0.5: assert_hook() is preferred.


	
obj = None

	The wrapped object





Conditional tests

The normal conditional operators are supported:


	Equality: == and !=

	Comparison: <, <=, >, >=



Some keywords are also supported:


	Containment: in, but beware that it is the container that should
be wrapped and that the negated form, not in, will not work.



These operators and keywords are not natively supported:


	Identity: is, is not

	Negative containment: not in



They are instead supported via the following methods.


	
is_(obj)[source]

	The is operator is not overridable, for good reasons
(that would defeat its purpose), so you can use this method for
asserting identity:

Assert(True).is_(True)






Changed in version 0.3: Checks the wrapped object for Assert instances.






	
is_not(obj)[source]

	The negated form of is_(), corresponding to the is not
operation:

Assert([]).is_not([])






Changed in version 0.3: Checks the wrapped object for Assert instances.






	
in_(obj)[source]

	Assert membership. While you can use the in operator,
its order is inconsistent with the rest of the operators and doesn’t
work with the not in operation.

2 in Assert([1, 2, 3])
Assert(2).in_([1, 2, 3])










	
not_in(obj)[source]

	The negated form of in_(), corresponding to the not in
operation

Assert(0).not_in([1, 2, 3])









Convinient helpers


	
json[source]

	Parse the wrapped object as JSON. Requires Python 2.6 or the
simplejson package.


New in version 0.4.






	
css(selector)[source]

	Parse the wrapped object as HTML and return an assertive list of elements matching the CSS selector.  Requires lxml 2.0 or newer.


Note

Not tested on Python 2.5 and PyPy due to difficulties
installing lxml for these implementations.




New in version 0.4.






	
xpath(path)[source]

	Parse the wrapped object as XML and return an assertive list of elements matching the XPath path.  Requires lxml 2.0 or newer.


Note

Not tested on Python 2.5 and PyPy due to difficulties
installing lxml for these implementations.




New in version 0.4.





Static methods


	
static raises(*exceptions)[source]

	Context manager that fails if none of the exceptions are
raised. Yields the captured exception as an assertive
object.

with Assert.raises(IOError) as error:
    open('/etc/passwd', 'w')

error.errno == 13









	Parameters:	exceptions – Expected exception classes.










	
static not_raising(*exception)[source]

	Context manager that fails if a particular exception is raised.
A raised exception constitutes a failure anyway and this is mainly
used for testing Attest itself.

with Assert.not_raising(IOError):
    open('/etc/passwd', 'r')









	Parameters:	exception – An exception class.










	
static isinstance(obj, classinfo)[source]

	Test that an object is an instance of a class or a tuple()
of classes. Corresponds to isinstance() [http://docs.python.org/dev/library/functions.html#isinstance].


New in version 0.4.






	
static not_isinstance(obj, classinfo)[source]

	Negated version of isinstance().


New in version 0.4.






	
static issubclass(obj, cls)[source]

	Test that obj is a subclass of cls or a subclass of a class
inside cls. Corresponds to issubclass() [http://docs.python.org/dev/library/functions.html#issubclass].


New in version 0.4.






	
static not_issubclass(obj, cls)[source]

	Negated version of issubclass().


New in version 0.4.





Proxying

Item and attribute access is proxied to the wrapped object, however in
the latter case this can be unpredictable due to the wrapper class
having its own attributes. Therefore there is a method for this, too.


	
attr(name)[source]

	Safely get an attribute from the wrapped object.


New in version 0.4.






	
passed_to(func, *args, **kwargs)[source]

	Pass the unwrapped object to a function and return its result
as an assertive object.

These are identical:

Assert(len([1, 2, 3])) == 3
Assert([1, 2, 3]).passed_to(len) == 3





Mainly useful with Assert objects that comes from the outside, e.g.
yielded from a context, from methods like css() etc.


New in version 0.4.










	
assert_(expr, msg=None)[source]

	Like assert, but counts the assertion.


Deprecated since version 0.5: assert_hook() is preferred.






	
class Loader[source]

	Run tests with Attest via distribute.


Deprecated since version 0.5: test_loader() is preferred.
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Glossary


	assertive object

	An object that is wrapped in Assert and
which will raise AssertionError [http://docs.python.org/dev/library/exceptions.html#AssertionError] for comparative operations
that are False.


Deprecated since version 0.5.



	reporter

	Event handler for test-runs, notified of the outcome of each test.

	test

	Callable object that takes no arguments and might fail.

	failure

	Unhandled exception or a return value of False.

	collection

	Iterable yielding tests.
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Changelog


0.6





	Release date:	in development


	Tested on:	CPython 2.5 - 2.7 and 3.1 - 3.2, PyPy 1.5






	New attest command for discovering and running tests.

	Added the 16-color styles light and dark and the complementary
colorscheme option to FancyReporter.

	New tempdir() context for creating a temporary
directory.

	New warns() context to check for warnings.

	The decorator methods now default to simply registering functions and
leaving the original in place. Added replace_tests and replace_contexts
parameters to the Tests constructor for backwards compatibility.

	Added a bunch of new options to Tests.run():
	debugger –enter PDB when tests fail

	fail_fast –stop at first failure

	full_tracebacks –don’t clean tracebacks

	ipdb_debugger –enter IPDB when tests fail

	keyboard_interrupt –let CTRL+C propagate

	native_assert –don’t hook the assert statement

	no_capture –don’t capture stderr and stdout





	Added XUnitReporter.

	Added test_case() to complement test_suite().

	The Tests constructor can now be passed a single string without
wrapping it in iterable.

	Tests.register() now recursively scans modules and only adds tests if
they haven’t already been added.

	Support for CPython 3.2 and PyPy 1.5.






0.5.2





	Release date:	2011-04-19


	Tested on:	CPython 2.5 - 2.7 and 3.1, PyPy 1.4.1





Bugs fixed:


	0.5 requires progressbar 2.3; version requirement for dependency added.

	The setuptools-git plugin wasn’t working well with Attest as a test
dependency with setup.py test, so it has been dropped in favour of a
MANIFEST.in file.

	Calls and attributes are now evaluated by the assert hook. The previous
behaviour was intentional, but turned out to be less helpful.

	The assert hook now injects explicit calls to globals() [http://docs.python.org/dev/library/functions.html#globals] and
locals() [http://docs.python.org/dev/library/functions.html#locals] rather than relying on stack frame inspection. This fixes
a bug on CPython 2.5 where inspect.stack() [http://docs.python.org/dev/library/inspect.html#inspect.stack] tried to read lines from
the source file, based on the line numbers from the generated source,
which could end fatally when the line number exceeded the number of lines
in the source file.

	Assertions are now correctly counted when tests are run more than once in
the same process.






0.5.1





	Release date:	2011-03-25


	Tested on:	CPython 2.5 - 2.7 and 3.1, PyPy 1.4.1





Bugs fixed:


	The assert hook failed to evaluate list comprehensions and similar
constructs because the loop variable was treated as a variable to be
looked up in the symbol table.

	Variables referencing objects implementing __name__ not returning a
string caused an exception to exit early, if used with the assert hook in
a failing condition.






0.5





	Code name:	Ghost Writer


	Release date:	2011-03-08


	Tested on:	CPython 2.5 - 2.7 and 3.1, PyPy 1.4.1






	Support for evaluated testing with the assert statement by means of an
import hook using the _ast module.

	Assertions of all kinds now run with python -O.

	Deprecated the Assert class in favor of the
import hook.
	Added the raises() context manager independent
of the Assert class.





	Deprecated Loader in favor of a
test_loader attribute on reporters.

	Added the QuickFixReporter for testing from
Vim and other editors.

	Test functions now get as many context arguments as their signature asks
for.

	Organized the code into modules in a package, but everything can still be
imported directly from the attest package.

	Added runnable modules for running test suites by dotted name, python
-mattest on Python 2.7 or newer, python -mattest.run on older
versions.






0.4





	Release date:	2011-01-08


	Tested on:	CPython 2.5 - 2.7 and 3.1, PyPy 1.4.1






	Support for Python 3.1 and PyPy (besides existing support for 2.5-2.7).

	Reporters are now loaded via setuptools entry points, allowing
third-party packages to register themselves automatically. The
get_all_reporters() function was added to complement this
extensibility.

	TestResult was introduced and is now passed to reporters instead
of the more limited set of arguments that were previously passed. This
change is not backwards-compatible if you have custom reporters.

	Conditional test registration: Tests.test_if(),
Tests.register_if(), test_if().

	Many new Assert methods:
	isinstance() and not_isinstance()

	issubclass() and not_issubclass()

	json(), css() and xpath()

	attr() and passed_to()





	Import fallbacks can be tested using disable_imports().

	The Tests constructor now accepts an iterable of contexts.

	Passing Assert objects to the Assert constructor no-longer wraps
multiple levels.

	Test names now include the class name for class-based test.

	Test registration via dotted name now handles unicode.






0.3





	Release date:	2010-11-27


	Tested on:	CPython 2.6






	None if yielded from a context is no-longer passed as arguments
to tests.

	Assert.is_() and Assert.is_not(), if passed an
Assert instance, will unwrap it and test against the original
object.






0.2





	Release date:	2010-11-26


	Tested on:	CPython 2.6






	Functional tests can now have multiple contexts.

	Tests can be registered by dotted name (import path as string).

	Collections have a command-line interface via Tests.main().






0.1





	Release date:	2010-11-25


	Tested on:	CPython 2.6
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About This Project


License



Copyright © 2010-2011, Dag Odenhall and
contributors

All rights reserved.



Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:


	Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

	Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.






This software is provided by the copyright holders and contributors “as
is” and any express or implied warranties, including, but not limited
to, the implied warranties of merchantability and fitness for a
particular purpose are disclaimed. In no event shall the copyright
holder or contributors be liable for any direct, indirect, incidental,
special, exemplary, or consequential damages (including, but not
limited to, procurement of substitute goods or services; loss of use,
data, or profits; or business interruption) however caused and on any
theory of liability, whether in contract, strict liability, or tort
(including negligence or otherwise) arising in any way out of the use
of this software, even if advised of the possibility of such damage.




Authors


	Bradley Ayers

	Dag Odenhall

	Daniel Neuhäuser

	Simon Sapin

	Will Maier

	Mounier Florian






Community

The Attest IRC channel is #pocoo on irc.freenode.net [http://bit.ly/pocooirc]. Attest shares that channel with other Pocoo
projects, so please let others know that you are talking about Attest
when asking a question.

If you prefer discussions or support via e-mail you can use the pocoo-libs
mailinglist [http://groups.google.com/group/pocoo-libs].

If neither IRC or e-mail is for you, as an experiment we’re trying out
Convore for a web-based support forum [https://convore.com/attest/].
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  Source code for attest.hook

from __future__ import with_statement

import imp
import inspect
import os
import sys

from attest         import ast, statistics
from attest.codegen import to_source, SourceGenerator


__all__ = ['COMPILES_AST',
           'ExpressionEvaluator',
           'TestFailure',
           'assert_hook',
           'AssertTransformer',
           'AssertImportHook',
          ]


try:
    compile(ast.parse('pass'), '<string>', 'exec')
except TypeError:
    COMPILES_AST = False
else:
    COMPILES_AST = True


[docs]class ExpressionEvaluator(SourceGenerator):
    """Evaluates ``expr`` in the context of ``globals`` and ``locals``,
    expanding the values of variables and the results of binary operations, but
    keeping comparison and boolean operators.

    .. testsetup::

        from attest import ExpressionEvaluator

    >>> var = 1 + 2
    >>> value = ExpressionEvaluator('var == 5 - 3', globals(), locals())
    >>> value.late_visit()
    >>> repr(value)
    '(3 == 2)'
    >>> bool(value)
    False

    .. versionadded:: 0.5

    """

    def __init__(self, expr, globals, locals):
        self.expr = expr
        # Putting locals in globals for closures
        self.globals = dict(globals)
        self.locals = locals
        self.globals.update(self.locals)

        self.result = []
        self.node = ast.parse(self.expr).body[0].value

    # Trigger visit after init because we don't want to
    # evaluate twice in case of a successful assert
    def late_visit(self):
        self.visit(self.node)

    def __repr__(self):
        return ''.join(self.result)

    def __str__(self):
        return '\n'.join((self.expr, repr(self)))

    def __nonzero__(self):
        return bool(eval(self.expr, self.globals, self.locals))

    def eval(self, node):
        return eval(to_source(node), self.globals, self.locals)

    def write(self, s):
        self.result.append(str(s))

    def visit_Name(self, node):
        value = self.eval(node)
        if getattr(value, '__name__', None):
            self.write(value.__name__)
        else:
            self.write(repr(value))

    def generic_visit(self, node):
        self.write(repr(self.eval(node)))

    visit_BinOp = visit_Subscript = generic_visit
    visit_ListComp = visit_GeneratorExp = generic_visit
    visit_SetComp = visit_DictComp = generic_visit
    visit_Call = visit_Attribute = generic_visit



class TestFailure(AssertionError):
    """Extended :exc:`AssertionError` used by the assert hook.

    :param value: The asserted expression evaluated with
        :class:`ExpressionEvaluator`.
    :param msg: Optional message passed to the assertion.

    .. versionadded:: 0.5

    """

    def __init__(self, value, msg=''):
        self.value = value
        AssertionError.__init__(self, msg)


[docs]def assert_hook(expr, msg='', globals=None, locals=None):
    """Like ``assert``, but using :class:`ExpressionEvaluator`. If
    you import this in test modules and the :class:`AssertImportHook` is
    installed (which it is automatically the first time you import from
    :mod:`attest`), ``assert`` statements are rewritten as a call to
    this.

    The import must be a top-level *from* import, example::

        from attest import Tests, assert_hook

    .. versionadded:: 0.5

    """
    statistics.assertions += 1
    if globals is None:
        globals = inspect.stack()[1][0].f_globals
    if locals is None:
        locals = inspect.stack()[1][0].f_locals
    value = ExpressionEvaluator(expr, globals, locals)
    if not value:
        # Visit only if assertion fails
        value.late_visit()
        raise TestFailure(value, msg)


# Build AST nodes on 2.5 more easily

def _build(node, **kwargs):
    node = node()
    for key, value in kwargs.iteritems():
        setattr(node, key, value)
    return node


[docs]class AssertTransformer(ast.NodeTransformer):
    """Parses `source` with :mod:`_ast` and transforms `assert`
    statements into calls to :func:`assert_hook`.

    .. warning::

        CPython 2.5 doesn't compile AST nodes and when that fails this
        transformer will generate source code from the AST instead. While
        Attest's own tests passes on CPython 2.5, there might be code that
        it currently would render back incorrectly, most likely resulting
        in a failure. Because Python's syntax is simple, this isn't very
        likely, but you might want to :meth:`~AssertImportHook.disable` the
        import hook if you test regularly on CPython 2.5.

        It also messes up the line numbers so they don't match the original
        source code, meaning tracebacks will point to the line numbers in
        the *generated* source and preview the code on that line in the
        *original* source. The improved error message with the import hook
        is often worth it however, and failures will still point to the
        right file and function.

    .. versionadded:: 0.5

    """

    def __init__(self, source, filename=''):
        self.source = source
        self.filename = filename

    @property
[docs]    def should_rewrite(self):
        """:const:`True` if the source imports :func:`assert_hook`."""
        return ('assert_hook' in self.source and
                any(s.module == 'attest' and
                    any(n.name == 'assert_hook' for n in s.names)
                    for s in ast.parse(self.source).body
                    if isinstance(s, ast.ImportFrom)))


[docs]    def make_module(self, name, newpath=None):
        """Compiles the transformed code into a module object which it also
        inserts in :data:`sys.modules`.

        :returns: The module object.

        """
        module = imp.new_module(name)
        module.__file__ = self.filename
        if newpath:
            module.__path__ = newpath
        sys.modules[name] = module
        exec self.code in vars(module)
        return module


    @property
[docs]    def node(self):
        """The transformed AST node."""
        node = ast.parse(self.source, self.filename)
        node = self.visit(node)
        ast.fix_missing_locations(node)
        return node


    @property
[docs]    def code(self):
        """The :attr:`node` compiled into a code object."""
        if COMPILES_AST:
            return compile(self.node, self.filename, 'exec')
        return compile(to_source(self.node), self.filename, 'exec')


    def visit_Assert(self, node):
        args = [_build(ast.Str, s=to_source(node.test)),
                node.msg if node.msg is not None else _build(ast.Str, s=''),
                _build(ast.Call,
                    func=_build(ast.Name, id='globals', ctx=ast.Load()),
                    args=[], keywords=[], starargs=None, kwargs=None),
                _build(ast.Call,
                    func=_build(ast.Name, id='locals', ctx=ast.Load()),
                    args=[], keywords=[], starargs=None, kwargs=None)
               ]
        return ast.copy_location(
            _build(ast.Expr, value=_build(ast.Call,
                   func=_build(ast.Name, id='assert_hook', ctx=ast.Load()),
                   args=args, keywords=[], starargs=None, kwargs=None)), node)



class AssertImportHookEnabledDescriptor(object):

    def __get__(self, instance, owner):
        return any(isinstance(ih, owner) for ih in sys.meta_path)


[docs]class AssertImportHook(object):
    """An :term:`importer` that transforms imported modules with
    :class:`AssertTransformer`.

    .. versionadded:: 0.5

    """

    #: Class property, :const:`True` if the hook is enabled.
    enabled = AssertImportHookEnabledDescriptor()

    @classmethod
[docs]    def enable(cls):
        """Enable the import hook."""
        cls.disable()
        sys.meta_path.insert(0, cls())


    @classmethod
[docs]    def disable(cls):
        """Disable the import hook."""
        sys.meta_path[:] = [ih for ih in sys.meta_path
                               if not isinstance(ih, cls)]


    def __init__(self):
        self._cache = {}

    def __enter__(self):
        sys.meta_path.insert(0, self)

    def __exit__(self, exc_type, exc_value, traceback):
        sys.meta_path.remove(self)

    def find_module(self, name, path=None):
        lastname = name.rsplit('.', 1)[-1]
        try:
            self._cache[name] = imp.find_module(lastname, path), path
        except ImportError:
            return
        return self

    def load_module(self, name):
        if name in sys.modules:
            return sys.modules[name]

        source, filename, newpath = self.get_source(name)
        (fd, fn, info), path = self._cache[name]

        if source is None:
            return imp.load_module(name, fd, fn, info)

        transformer = AssertTransformer(source, filename)

        if not transformer.should_rewrite:
            fd, fn, info = imp.find_module(name.rsplit('.', 1)[-1], path)
            return imp.load_module(name, fd, fn, info)

        try:
            return transformer.make_module(name, newpath)
        except Exception, err:
            raise ImportError('cannot import %s: %s' % (name, err))

    def get_source(self, name):
        try:
            (fd, fn, info), path = self._cache[name]
        except KeyError:
            raise ImportError(name)

        code = filename = newpath = None
        if info[2] == imp.PY_SOURCE:
            filename = fn
            with fd:
                code = fd.read()
        elif info[2] == imp.PY_COMPILED:
            filename = fn[:-1]
            with open(filename, 'U') as f:
                code = f.read()
        elif info[2] == imp.PKG_DIRECTORY:
            filename = os.path.join(fn, '__init__.py')
            newpath = [fn]
            with open(filename, 'U') as f:
                code = f.read()

        return code, filename, newpath
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  Source code for attest.deprecated

import inspect

from contextlib import contextmanager

from attest import statistics


__all__ = ['Loader',
           'assert_',
           'Assert',
          ]


[docs]class Loader(object):
    """Run tests with Attest via distribute.

    .. deprecated:: 0.5
        :meth:`~attest.reporters.AbstractReporter.test_loader` is preferred.

    """

    def loadTestsFromNames(self, names, module=None):
        mod, collection = names[0].rsplit('.', 1)
        mod = __import__(mod, fromlist=[collection])
        collection = getattr(mod, collection)
        collection.run()
        raise SystemExit



[docs]def assert_(expr, msg=None):
    """Like `assert`, but counts the assertion.

    .. deprecated:: 0.5 :func:`~attest.eval.assert_hook` is preferred.

    """
    statistics.assertions += 1
    if not expr:
        if msg is None:
            raise AssertionError
        raise AssertionError(msg)
    return expr



[docs]class Assert(object):
    """Wrap an object such that boolean operations on it fails with an
    :exc:`AssertionError` if the operation results in :const:`False`,
    with more helpful error messages on failure than `assert`.

    A test failure is simply an unhandled exception, so it is completely
    optional to use this class.

    Examples::

        Assert(1 + 1) == 2
        2 in Assert([1, 2, 3])

    Attributes are proxied to the wrapped object, returning the result
    wrapped as well::

        hello = Assert('hello')
        hello == 'hello'
        hello.upper() == 'HELLO'
        hello.capitalize() == 'Hello'

    Used in boolean context, fails if non-true. These all fail::

        bool(Assert(0))
        if Assert(0): pass
        assert Assert(0)

    Identical to, except for the more helpful failure message::

        Assert(bool(0)) == True

    If you pass more than one argument, the first is assumed to be a
    predicate callable to which the rest of the arguments are passed. These
    are identical::

        Assert.isinstance(0, int)
        Assert(isinstance, 0, int)

    .. deprecated:: 0.5 :func:`~attest.eval.assert_hook` is preferred.

    """

    #: The wrapped object
    obj = None

    def __init__(self, *args):
        if len(args) == 1:
            obj = args[0]
            if isinstance(obj, Assert):
                self.obj = obj.obj
            else:
                self.obj = obj
        elif len(args) > 1:
            args = list(args)
            predicate = args.pop(0)
            name = predicate.__name__
            arglist = ', '.join(map(_repr, args))
            self.obj = assert_(predicate(*args),
                               'not %s(%s)' % (name, arglist))

    @property
    def __class__(self):
        return Assert(self.obj.__class__)

    def __str__(self):
        """Wrapped proxy to the wrapped object's *__str__*, can be used for
        testing the string adaption of the object::

            Assert(1).__str__() == '1'

        .. warning:: :func:`str` on :class:`Assert` objects does not work.

        """
        return Assert(self.obj.__str__())

    def __getattr__(self, name):
        """Proxy all attributes to the wrapped object, wrapping the
        result.

        """
        return Assert(getattr(self.obj, name))

    def __call__(self, *args, **kwargs):
        """Allow calling of wrapped callables, wrapping the return value.
        Useful for testing methods on a wrapped object via attribute
        proxying::

            Assert('Hello').upper() == 'HELLO'

        """
        return Assert(self.obj(*args, **kwargs))

    def __getitem__(self, key):
        """Access an item on the wrapped object and return the result
        wrapped as well.

        ::

            Assert([1, 2, 3])[1] == 2

        """
        return Assert(self.obj[key])

    def __eq__(self, obj):
        """Test for equality with ``==``."""
        return assert_(self.obj == obj, '%r != %r' % (self.obj, obj))

    def __ne__(self, obj):
        """Test for inequality with ``!=``."""
        return assert_(self.obj != obj, '%r == %r' % (self.obj, obj))

[docs]    def is_(self, obj):
        """The `is` operator is not overridable, for good reasons
        (that would defeat its purpose), so you can use this method for
        asserting identity::

            Assert(True).is_(True)

        .. versionchanged:: 0.3
            Checks the wrapped object for :class:`Assert` instances.

        """
        if isinstance(obj, Assert):
            obj = obj.obj
        return assert_(self.obj is obj, '%r is not %r' % (self.obj, obj))


[docs]    def is_not(self, obj):
        """The negated form of :meth:`is_`, corresponding to the ``is not``
        operation::

            Assert([]).is_not([])

        .. versionchanged:: 0.3
            Checks the wrapped object for :class:`Assert` instances.

        """
        if isinstance(obj, Assert):
            obj = obj.obj
        return assert_(self.obj is not obj, '%r is %r' % (self.obj, obj))


    def __contains__(self, obj):
        """Test for membership with `in`."""
        return assert_(obj in self.obj, '%r not in %r' % (obj, self.obj))

[docs]    def in_(self, obj):
        """Assert membership. While you can use the `in` operator,
        its order is inconsistent with the rest of the operators and doesn't
        work with the ``not in`` operation.

        ::

            2 in Assert([1, 2, 3])
            Assert(2).in_([1, 2, 3])

        """
        return assert_(self.obj in obj, '%r not in %r' % (self.obj, obj))


[docs]    def not_in(self, obj):
        """The negated form of :meth:`in_`, corresponding to the ``not in``
        operation

        ::

            Assert(0).not_in([1, 2, 3])

        """
        return assert_(self.obj not in obj, '%r in %r' % (self.obj, obj))


    def __lt__(self, obj):
        """Test for lesserness with ``<``."""
        return assert_(self.obj < obj, '%r >= %r' % (self.obj, obj))

    def __le__(self, obj):
        """Test for lesserness or equality with ``<=``."""
        return assert_(self.obj <= obj, '%r > %r' % (self.obj, obj))

    def __gt__(self, obj):
        """Test for greaterness with ``>``."""
        return assert_(self.obj > obj, '%r <= %r' % (self.obj, obj))

    def __ge__(self, obj):
        """Test for greaterness or equality with ``>=``."""
        return assert_(self.obj >= obj, '%r < %r' % (self.obj, obj))

    def __nonzero__(self):
        """Test for truthiness in boolean context."""
        return bool(assert_(self.obj, 'not %r' % self.obj))

    @staticmethod
    @contextmanager
[docs]    def raises(*exceptions):
        """Context manager that fails if *none* of the `exceptions` are
        raised. Yields the captured exception as an :term:`assertive
        object`.

        ::

            with Assert.raises(IOError) as error:
                open('/etc/passwd', 'w')

            error.errno == 13

        :param exceptions: Expected exception classes.

        """
        statistics.assertions += 1
        proxy = Assert()
        try:
            yield proxy
        except exceptions, error:
            proxy.obj = error
        else:
            if len(exceptions) > 1:
                errors = '(' + ', '.join(e.__name__ for e in exceptions) + ')'
            else:
                errors = exceptions[0].__name__
            raise AssertionError("didn't raise %s" % errors)


    @staticmethod
    @contextmanager
[docs]    def not_raising(exception):
        """Context manager that fails if a particular exception is raised.
        A raised exception constitutes a failure anyway and this is mainly
        used for testing Attest itself.

        ::

            with Assert.not_raising(IOError):
                open('/etc/passwd', 'r')

        :param exception: An exception class.

        """
        statistics.assertions += 1
        try:
            yield
        except exception:
            raise AssertionError('raised %s' % exception.__name__)


    @staticmethod
[docs]    def isinstance(obj, classinfo):
        """Test that an object is an instance of a class or a :func:`tuple`
        of classes. Corresponds to :func:`.isinstance`.

        .. versionadded:: 0.4

        """
        if isinstance(obj, Assert):
            obj = obj.obj
        return assert_(isinstance(obj, classinfo),
                       'not isinstance(%r, %s)' % (obj, _repr(classinfo)))


    @staticmethod
[docs]    def not_isinstance(obj, classinfo):
        """Negated version of :meth:`isinstance`.

        .. versionadded:: 0.4

        """
        if isinstance(obj, Assert):
            obj = obj.obj
        return assert_(not isinstance(obj, classinfo),
                       'isinstance(%r, %s)' % (obj, _repr(classinfo)))


    @staticmethod
[docs]    def issubclass(obj, cls):
        """Test that `obj` is a subclass of `cls` or a subclass of a class
        inside `cls`. Corresponds to :func:`.issubclass`.

        .. versionadded:: 0.4

        """
        if isinstance(obj, Assert):
            obj = obj.obj
        return assert_(issubclass(obj, cls),
                       'not issubclass(%s, %s)' % (_repr(obj), _repr(cls)))


    @staticmethod
[docs]    def not_issubclass(obj, cls):
        """Negated version of :meth:`issubclass`.

        .. versionadded:: 0.4

        """
        if isinstance(obj, Assert):
            obj = obj.obj
        return assert_(not issubclass(obj, cls),
                       'issubclass(%s, %s)' % (_repr(obj), _repr(cls)))


    @property
[docs]    def json(self):
        """Parse the wrapped object as JSON. Requires Python 2.6 or the
        simplejson package.

        .. versionadded:: 0.4

        """
        try:
            import simplejson as json
        except ImportError:
            import json
        return Assert(json.loads(self.obj))


[docs]    def css(self, selector):
        """Parse the wrapped object as :abbr:`HTML
        (HyperText Markup Language)` and return an :term:`assertive
        <assertive object>` list of elements matching the :abbr:`CSS
        (Cascading Style Sheets)` `selector`.  Requires lxml 2.0 or newer.

        .. note::

            Not tested on Python 2.5 and PyPy due to difficulties
            installing lxml for these implementations.

        .. versionadded:: 0.4

        """
        from lxml import html
        return Assert(html.fromstring(self.obj).cssselect(selector))


[docs]    def xpath(self, path):
        """Parse the wrapped object as :abbr:`XML
        (eXtensible Markup Language)` and return an :term:`assertive
        <assertive object>` list of elements matching the :abbr:`XPath
        (XML Path Language)` *path*.  Requires lxml 2.0 or newer.

        .. note::

            Not tested on Python 2.5 and PyPy due to difficulties
            installing lxml for these implementations.

        .. versionadded:: 0.4

        """
        from lxml import etree
        return Assert(etree.fromstring(self.obj).xpath(path))


[docs]    def passed_to(self, func, *args, **kwargs):
        """Pass the unwrapped object to a function and return its result
        as an :term:`assertive object`.

        These are identical::

            Assert(len([1, 2, 3])) == 3
            Assert([1, 2, 3]).passed_to(len) == 3

        Mainly useful with Assert objects that comes from the outside, e.g.
        yielded from a context, from methods like :meth:`css` etc.

        .. versionadded:: 0.4

        """
        return Assert(func(self.obj, *args, **kwargs))


[docs]    def attr(self, name):
        """Safely get an attribute from the wrapped object.

        .. versionadded:: 0.4

        """
        return Assert(getattr(self.obj, name))


    def __repr__(self):
        """Not proxied to the wrapped object. To test that do something
        like::

            Assert(repr(obj)) == 'expectation'

        """
        return 'Assert(%r)' % self.obj



def _repr(obj):
    """Internal :func:`repr` that tries to be more close to original
    code.

    """
    if inspect.isclass(obj):
        return obj.__name__
    elif type(obj) is tuple:
        return '(%s)' % ', '.join(map(_repr, obj))
    return repr(obj)
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  Source code for attest.contexts

import sys

from contextlib import contextmanager
from shutil     import rmtree
from tempfile   import mkdtemp

try:
    from cStringIO import StringIO
except ImportError:
    from StringIO  import StringIO

from attest            import statistics
from attest.deprecated import _repr


__all__ = ['capture_output',
           'disable_imports',
           'Error',
           'raises',
           'tempdir',
           'warns',
          ]


@contextmanager
[docs]def capture_output():
    """Captures standard output and error during the context. Returns a
    tuple of the two streams as lists of lines, added after the context has
    executed.

    .. testsetup::

        from attest import capture_output

    >>> with capture_output() as (out, err):
    ...    print 'Captured'
    ...
    >>> out
    ['Captured']

    """
    stdout, stderr = sys.stdout, sys.stderr
    sys.stdout, sys.stderr = StringIO(), StringIO()
    out, err = [], []
    try:
        yield out, err
    finally:
        out.extend(sys.stdout.getvalue().splitlines())
        err.extend(sys.stderr.getvalue().splitlines())
        sys.stdout, sys.stderr = stdout, stderr



@contextmanager
[docs]def disable_imports(*names):
    """Blocks the given `names` from being imported inside the context.
    This is useful for testing import-dependent fallbacks.

    .. testsetup::

        from attest import disable_imports

    >>> with disable_imports('sys'):
    ...     import sys
    ...
    Traceback (most recent call last):
    ImportError: 'sys' is disabled

    .. versionadded:: 0.4

    """
    import __builtin__
    import_ = __builtin__.__import__
    def __import__(name, *args, **kwargs):
        if name in names:
            raise ImportError('%r is disabled' % name)
        return import_(name, *args, **kwargs)
    __builtin__.__import__ = __import__
    try:
        yield
    finally:
        __builtin__.__import__ = import_



[docs]class Error(object):
    """Container of metadata for an exception caught by :func:`raises`.

    Attribute access and string adaption is forwarded to the exception
    object. To test the type however you need to use the :attr:`exc`
    attribute directly.

    .. versionadded:: 0.5

    """

    #: The actual exception instance.
    exc = None

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

    def __str__(self):
        return str(self.exc)

    def __repr__(self):
        return u'<Error %s>' % repr(self.exc)



@contextmanager
[docs]def raises(*exceptions):
    """Fails if none of the `exceptions` are raised inside the context.
    This reverses failure semantics and is useful for testing code that
    uses exceptions as part of its API.

    .. testsetup::

        from attest import raises

    >>> with raises(IOError) as error:
    ...    open('/etc/passwd', 'w')
    ...
    >>> error.errno
    13

    :param exceptions: Expected exception classes.
    :returns: An :class:`Error` on which the caught exception is set after
        the context has executed, if one was raised.
    :raises AssertionError: If none of the expected exceptions are raised
        in the context.

    .. versionadded:: 0.5

    .. autoclass:: Error
        :members:

    """
    statistics.assertions += 1
    error = Error()
    try:
        yield error
    except exceptions, e:
        error.exc = e
    else:
        exceptions = exceptions[0] if len(exceptions) == 1 else exceptions
        raise AssertionError("didn't raise %s when expected" % _repr(exceptions))



@contextmanager
[docs]def tempdir(*args, **kwargs):
    """Creates a temporary directory, removing it and everything in it when
    the context exits. For files you can use
    :func:`~tempfile.TemporaryFile` as a context manager.

    Returns the path to the directory. Arguments are passed to
    :func:`~tempfile.mkdtemp`.

    .. versionadded:: 0.6

    """
    d = mkdtemp(*args, **kwargs)
    try:
        yield d
    finally:
        rmtree(d)



@contextmanager
[docs]def warns(*warnings, **opts):
    """Context manager that succeeds if all `warnings` are issued inside the
    context. Yields a list of matching captured warnings as exception objects.

    .. testsetup::

        from attest import warns
        import warnings

    >>> with warns(UserWarning) as captured:
    ...     warnings.warn("Example warning", UserWarning)
    ...
    >>> unicode(captured[0]) == "Example warning"
    True

    :param any: Require only *one* of the warnings to be issued (rather than
        all).

    .. note::

        :mod:`warnings` filtering is overridden to ``"always"`` for monitored
        warnings.

    """
    import warnings as warnings_

    captured = []
    old_filters, old_showwarning = warnings_.filters, warnings_.showwarning
    warnings_.filters = old_filters[:]

    def showwarning(message, category, *args, **kwargs):
        if category not in warnings:
            old_showwarning(message, category, *args, **kwargs)
            return
        captured.append(message)
    warnings_.showwarning = showwarning

    for warning in warnings:
        warnings_.simplefilter("always", warning)

    try:
        yield captured
        if opts.get("any", False):
            assert captured
        else:
            assert set(warnings) == set(map(type, captured))
    finally:
        warnings_.filters = old_filters
        warnings_.showwarning = old_showwarning
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  Source code for attest.collectors

# coding:utf-8
from __future__ import with_statement

import inspect
import re
import sys

from contextlib import contextmanager
from functools  import wraps
from time       import time

from attest           import statistics
from attest.contexts  import capture_output
from attest.reporters import auto_reporter, AbstractReporter, TestResult
from attest.utils     import (counter, import_dotted_name, deep_get_members,
                              nested)


__all__ = ['Tests',
           'test_if',
           'test',
           'TestBase',
          ]


[docs]class Tests(object):
    """Collection of test functions.

    :param tests:
        String, or iterable of values, suitable as argument(s) to
        :meth:`register`.
    :param contexts:
        Iterable of callables that take no arguments and return a context
        manager.
    :param replace_tests:
        If true, :meth:`test` returns the wrapper function rather than the
        original. This option is available for backwards-compatibility.
    :param replace_contexts:
        If true, :meth:`context` returns the context manager rather than
        the original generator function. Provided for
        backwards-compatibility.

    .. versionadded:: 0.6
        Pass a single string to `tests` without wrapping it in an iterable.

    .. versionadded:: 0.6
        The `replace_tests` and `replace_contexts` parameters. The
        decorator methods now default to simply registering functions and
        leaving the original in place. This allows functions to be
        decorated and registered with multiple collections easily.

    """

    def __init__(self, tests=(), contexts=None,
                 replace_tests=False, replace_contexts=False):
        self._tests = []
        if isinstance(tests, basestring):
            self.register(tests)
        else:
            for collection in tests:
                self.register(collection)
        self._contexts = []
        if contexts is not None:
            self._contexts.extend(contexts)
        self.replace_tests = replace_tests
        self.replace_contexts = replace_contexts

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

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

[docs]    def test_if(self, condition):
        """Returns :meth:`test` if the `condition` is ``True``.

        .. versionadded:: 0.4

        """
        if condition:
            return self.test
        return lambda x: x


[docs]    def test(self, func):
        """Decorate a function as a test belonging to this collection."""
        @wraps(func)
        def wrapper():
            with nested(self._contexts) as context:
                context = [c for c in context if c is not None]
                argc = len(inspect.getargspec(func)[0])
                args = []
                for arg in context:
                    if type(arg) is tuple:  # type() is intentional
                        args.extend(arg)
                    else:
                        args.append(arg)
                func(*args[:argc])
        wrapper.__wrapped__ = func
        self._tests.append(wrapper)
        if self.replace_tests:
            return wrapper
        return func


[docs]    def context(self, func):
        """Decorate a function as a :func:`~contextlib.contextmanager`
        for running the tests in this collection in. Corresponds to setup
        and teardown in other testing libraries.

        ::

            db = Tests()

            @db.context
            def connect():
                con = connect_db()
                try:
                    yield con
                finally:
                    con.disconnect()

            @db.test
            def using_connection(con):
                assert con is not None

        The above corresponds to::

            db = Tests()

            @contextmanager
            def connect():
                con = connect_db()
                try:
                    yield con
                finally:
                    con.disconnect()

            @db.test
            def using_connection():
                with connect() as con:
                    assert con is not None

        The difference is that this decorator applies the context to all
        tests defined in its collection, so it's less repetitive.

        Yielding :const:`None` or nothing passes no arguments to the test,
        yielding a single value other than a tuple passes that value as
        the sole argument to the test, yielding a tuple splats the tuple
        as the arguments to the test. If you want to yield a tuple as
        the sole argument, wrap it in a one-tuple or unsplat the args
        in the test.

        You can have more than one context, which will be run in order
        using :func:`contextlib.nested`, and their yields will be passed in
        order to the test functions.

        .. versionadded:: 0.2 Nested contexts.

        .. versionchanged:: 0.5
            Tests will gets as many arguments as they ask for.

        """
        context = contextmanager(func)
        context.__wrapped__ = func
        self._contexts.append(context)
        if self.replace_contexts:
            return context
        return func


[docs]    def register_if(self, condition):
        """Returns :meth:`register` if the `condition` is ``True``.

        .. versionadded:: 0.4

        """
        if condition:
            return self.register
        return lambda x: x


[docs]    def register(self, tests):
        """Merge in other tests.

        :param tests:
            * A class, which is then instantiated and return allowing it to be
              used as a decorator for :class:`TestBase` classes.
            * A string, representing the dotted name to one of:

              * a module or package, which is recursively scanned for
                :class:`Tests` instances that are not private
              * an iterable yielding tests
            * Otherwise any iterable object is assumed to yield tests.

        Any of these can be passed in a list to the :class:`Tests`
        constructor.

        .. versionadded:: 0.2
            Refer to collections by import path as a string

        .. versionadded:: 0.6
            Recursive scanning of modules and packages

        .. versionchanged:: 0.6
            Tests are only added if not already added

        """
        if inspect.isclass(tests):
            self._tests.extend(tests())
            return tests
        elif isinstance(tests, basestring):
            def istests(obj):
                return isinstance(obj, Tests)
            obj = import_dotted_name(tests)
            if inspect.ismodule(obj):
                for tests in deep_get_members(tests, istests):
                    self.register(tests)
                return
            tests = obj
        for test in tests:
            if not test in self._tests:
                self._tests.append(test)


[docs]    def test_suite(self):
        """Create a :class:`unittest.TestSuite` instance from this collection.

        """
        from unittest import TestSuite, FunctionTestCase
        suite = TestSuite()
        for test in self:
            suite.addTest(FunctionTestCase(test))
        return suite


[docs]    def test_case(self):
        """Create a :class:`unittest.TestCase` class from this collection.

        Tests in the collection are added as instance methods on the
        ``TestCase``. Method names are prefixed with ``test_`` if they're not
        already. Duplicate method names are given a ``_#`` suffix.

        .. testsetup::

            from attest import Tests

        Example::

            >>> suite = Tests()
            >>> @suite.test
            ... def simple():
            ...     pass
            ...
            >>> @suite.test
            ... def simple():
            ...     pass
            ...
            >>> TestCase = suite.test_case()
            >>> assert TestCase.test_simple
            >>> assert TestCase.test_simple_2

        """
        from unittest import TestCase
        counts = counter()
        methods = {}
        for func in self:
            # handle <lambda>
            name = re.sub("[^a-zA-Z0-9_]", "", func.__name__)
            if not name:
                name = "unnamed"
            if not name.startswith("test_"):
                name = "test_%s" % (name, )
            count = counts.increment(name)
            if count > 1:
                name = "%s_%s" % (name, count)
            methods[name] = staticmethod(func)
        return type("Tests", (TestCase, ), methods)


[docs]    def run(self, reporter=auto_reporter,
            full_tracebacks=False, fail_fast=False,
            debugger=False, no_capture=False, keyboard_interrupt=False):
        """Run all tests in this collection.

        :param reporter:
            An instance of :class:`~attest.reporters.AbstractReporter` or a
            callable returning something implementing that API (not
            enforced).
        :param full_tracebacks:
            Control if the call stack of Attest is hidden in tracebacks.
        :param fail_fast:
            Stop after the first failure.
        :param debugger:
            Enter PDB when tests fail.
        :param keyboard_interrupt:
            Let KeyboardInterrupt exceptions (CTRL+C) propagate.

        .. versionchanged:: 0.6 Added `full_tracebacks` and `fail_fast`.

        """
        assertions, statistics.assertions = statistics.assertions, 0
        if not isinstance(reporter, AbstractReporter):
            reporter = reporter()
        reporter.begin(self._tests)
        for test in self:
            result = TestResult(test=test, full_tracebacks=full_tracebacks,
                                debugger=debugger)
            result.time = time()
            try:
                out, err = [], []
                if no_capture:
                    if test() is False:
                        raise AssertionError('test() is False')
                else:
                    with capture_output() as (out, err):
                        if test() is False:
                            raise AssertionError('test() is False')
            except KeyboardInterrupt:
                if keyboard_interrupt:
                    raise
                else:
                    break
            except BaseException, e:
                result.time = time() - result.time
                result.error = e
                result.stdout, result.stderr = out, err
                result.exc_info = sys.exc_info()
                reporter.failure(result)
                if fail_fast:
                    break
            else:
                result.time = time() - result.time
                result.stdout, result.stderr = out, err
                reporter.success(result)
        try:
            reporter.finished()
        finally:
            statistics.assertions = assertions


[docs]    def main(self):
        """Interface to :meth:`run` with command-line options.

        ``-h``, ``--help``
            Show a help message

        ``-r NAME``, ``--reporter NAME``
            Select reporter by name with
            :func:`~attest.reporters.get_reporter_by_name`

        ``--full-tracebacks``
            Show complete tracebacks without hiding Attest's own call stack

        ``-l``, ``--list-reporters``
            List the names of all installed reporters

        ``-p FILENAME``, ``--profile FILENAME``
            Run the tests in cProfile and store the results in FILENAME


        Remaining arguments are passed to the reporter.

        .. versionadded:: 0.2

        .. versionchanged:: 0.4 ``--list-reporters`` was added.

        .. versionchanged:: 0.6 ``--full-tracebacks`` was added.

        """
        from attest.run import main
        main(self)




[docs]def test_if(condition):
    """Returns :func:`test` if the `condition` is ``True``.

    .. versionadded:: 0.4

    """
    if condition:
        return test
    return lambda x: x



[docs]def test(meth):
    """Mark a :class:`TestBase` method as a test and wrap it to run in the
    :meth:`TestBase.__context__` of the subclass.

    """
    @wraps(meth)
    def wrapper(self):
        with contextmanager(self.__context__)():
            meth(self)
    wrapper.__test__ = True
    return wrapper



[docs]class TestBase(object):
    """Base for test classes. Decorate test methods with :func:`test`. Needs
    to be registered with a :class:`Tests` collection to be run. For setup
    and teardown, override :meth:`__context__` like a
    :func:`~contextlib.contextmanager` (without the decorator).

    ::

        class Math(TestBase):

            def __context__(self):
                self.two = 1 + 1
                yield
                del self.two

            @test
            def arithmetics(self):
                assert self.two == 2

        suite = Tests([Math()])
        suite.run()

    """

    def __context__(self):
        yield

    def __iter__(self):
        for name in dir(self):
            attr = getattr(self, name)
            if getattr(attr, '__test__', False) and callable(attr):
                yield attr
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  Source code for attest.reporters

# coding:utf-8
from __future__ import absolute_import, with_statement

import inspect
import os
import sys
import traceback
import unittest
import _ast

from os            import path
from pkg_resources import iter_entry_points
from datetime      import datetime
try:
    from abc import ABCMeta, abstractmethod
except ImportError:
    ABCMeta = type
    abstractmethod = lambda x: x

from attest      import statistics, utils
from attest.hook import (ExpressionEvaluator,
                         TestFailure,
                         COMPILES_AST,
                         AssertImportHook)


# TODO: find some better test
ANSI_COLORS_SUPPORT = True
if sys.platform == 'win32':
    try:
        import colorama
    except ImportError:
        ANSI_COLORS_SUPPORT = False
    else:
        colorama.init()


__all__ = ['TestResult',
           'AbstractReporter',
           'PlainReporter',
           'FancyReporter',
           'auto_reporter',
           'XmlReporter',
           'XUnitReporter',
           'QuickFixReporter',
           'get_reporter_by_name',
           'get_all_reporters',
          ]


[docs]class TestResult(object):
    """Container for result data from running a test.

    .. versionadded:: 0.4

    """

    def __init__(self, **kwargs):
        for key, value in kwargs.iteritems():
            setattr(self, key, value)

    full_tracebacks = False

    debugger = False

    #: The test callable.
    test = None

    #: The exception instance, if the test failed.
    error = None

    #: The :func:`~sys.exc_info` of the exception, if the test failed.
    exc_info = None

    #: A list of lines the test printed on the standard output.
    stdout = None

    #: A list of lines the test printed on the standard error.
    stderr = None

    def debug(self):
        if self.debugger:
            import pdb
            tb = self.exc_info[2]
            pdb.post_mortem(tb)

    @property
[docs]    def test_name(self):
        """A representative name for the test, similar to its import path.

        """
        parts = []
        if self.test.__module__ != '__main__':
            parts.append(self.test.__module__)
        if hasattr(self.test, 'im_class'):
            parts.append(self.test.im_class.__name__)
        parts.append(self.test.__name__)
        return '.'.join(parts)


    @property
[docs]    def raw_traceback(self):
        """Like :func:`traceback.extract_tb` with uninteresting entries
        removed.

        .. versionadded:: 0.5

        """
        tb = traceback.extract_tb(self.exc_info[2])
        if self.full_tracebacks:
            return tb
        if not COMPILES_AST and AssertImportHook.enabled:
            newtb = []
            for filename, lineno, funcname, text in tb:
                newtb.append((filename, 0, funcname, None))
            tb = newtb
        clean = []
        thisfile = path.abspath(path.dirname(__file__))
        for item in tb:
            failfile = path.abspath(path.dirname(item[0]))
            if failfile != thisfile:
                clean.append(item)
        return clean


    @property
[docs]    def traceback(self):
        """The traceback for the exception, if the test failed, cleaned up.

        """
        clean = self.raw_traceback
        lines = ['Traceback (most recent call last):\n']
        lines += traceback.format_list(clean)
        msg = str(self.error)
        lines += traceback.format_exception_only(self.exc_info[0], msg)
        return ''.join(lines)[:-1]


    @property
    def assertion(self):
        if isinstance(self.error, TestFailure):
            expressions = str(self.error.value)
            return '\n'.join('assert %s' % expr
                             for expr in expressions.splitlines())

    @property
    def equality_diff(self):
        if not isinstance(self.error, TestFailure):
            return
        # Create a dummy test case to use its assert* methods
        case = unittest.FunctionTestCase(lambda: None)
        case.maxDiff = 2000
        # Type-specific methods are only available since Python 2.7
        if hasattr(case, '_type_equality_funcs'):
            node = self.error.value.node
            if (isinstance(node, _ast.Compare) and len(node.ops) == 1 and
                    isinstance(node.ops[0], _ast.Eq)):
                # The assertion is something like 'left == right'
                left = self.error.value.eval(node.left)
                right = self.error.value.eval(node.comparators[0])
                if type(left) is type(right):
                    asserter = case._type_equality_funcs.get(type(left))
                    if asserter is not None:
                        if isinstance(asserter, basestring):
                            asserter = getattr(case, asserter)
                        try:
                            asserter(left, right)
                        except AssertionError, exc:
                            return '%s\n' % exc.args[0]



def _test_loader_factory(reporter):
    class Loader(object):
        def loadTestsFromNames(self, names, module=None):
            from .collectors import Tests
            Tests(names).run(reporter)
            raise SystemExit
    return Loader()


[docs]class AbstractReporter(object):
    """Optional base for reporters, serves as documentation and improves
    errors for incomplete reporters.

    """

    __metaclass__ = ABCMeta

    @classmethod
[docs]    def test_loader(cls):
        """Creates a basic unittest test loader using this reporter. This
        can be used to run tests via distribute, for example::

            setup(
                test_loader='attest:FancyReporter.test_loader',
                test_suite='tests.collection',
            )

        Now, ``python setup.py -q test`` is equivalent to::

            from attest import FancyReporter
            from tests import collection
            collection.run(FancyReporter)

        If you want to run the tests as a normal unittest suite,
        try :meth:`~attest.collectors.Tests.test_suite` instead::

            setup(
                test_suite='tests.collection.test_suite'
            )

        .. versionadded:: 0.5

        """
        return _test_loader_factory(cls)


    @abstractmethod
[docs]    def begin(self, tests):
        """Called when a test run has begun.

        :param tests: The list of test functions we will be running.

        """
        raise NotImplementedError


    @abstractmethod
[docs]    def success(self, result):
        """Called when a test succeeds.

        :param result: Result data for the succeeding test.
        :type result: :class:`TestResult`

        .. versionchanged:: 0.4
            Parameters changed to `result`.

        """
        raise NotImplementedError


    @abstractmethod
[docs]    def failure(self, result):
        """Called when a test fails.

        :param result: Result data for the failing test.
        :type result: :class:`TestResult`

        .. versionchanged:: 0.4
            Parameters changed to `result`.

        """
        raise NotImplementedError


    @abstractmethod
[docs]    def finished(self):
        """Called when all tests have run."""
        raise NotImplementedError




[docs]class PlainReporter(AbstractReporter):
    """Plain text ASCII output for humans."""

    def begin(self, tests):
        self.total = len(tests)
        self.failures = []

    def success(self, result):
        sys.stdout.write('.')
        sys.stdout.flush()

    def failure(self, result):
        if isinstance(result.error, AssertionError):
            sys.stdout.write('F')
        else:
            sys.stdout.write('E')
        sys.stdout.flush()
        self.failures.append(result)

    def finished(self):
        print
        print

        width, _ = utils.get_terminal_size()
        for result in self.failures:
            print result.test_name
            if result.test.__doc__:
                print inspect.getdoc(result.test)
            print '-' * width
            if result.stdout:
                print '->', '\n'.join(result.stdout)
            if result.stderr:
                print 'E:', '\n'.join(result.stderr)
            print result.traceback
            print
            result.debug()

        print 'Failures: %s/%s (%s assertions)' % (len(self.failures),
                                                   self.total,
                                                   statistics.assertions)

        if self.failures:
            raise SystemExit(1)



[docs]class FancyReporter(AbstractReporter):
    """Heavily uses ANSI escape codes for fancy output to 256-color
    terminals. Progress of running the tests is indicated by a progressbar
    and failures are shown with syntax highlighted tracebacks.

    :param style:
        `Pygments`_ style for tracebacks.
    :param verbose:
        Report on tests regardless of failure.
    :param colorscheme:
        If `style` is *light* or *dark*, maps token names to color names.

    .. admonition:: Styles

        Available styles can be listed with ``pygmentize -L styles``. The
        special values ``'light'`` and ``'dark'`` (referring to the terminal's
        background) use the 16 system colors rather than assuming a 256-color
        terminal.

        Defaults to *light* or the environment variable
        :envvar:`ATTEST_PYGMENTS_STYLE`.

    .. versionchanged:: 0.6 Added the 16-color styles *light* and *dark*
        and the complementary `colorscheme` option

    .. _Pygments: http://pygments.org/

    """

    def __init__(self, style=None, verbose=False, colorscheme=None):
        import progressbar, pygments
        self.style = style
        self.verbose = verbose
        self.colorscheme = colorscheme
        self.total_time  = 0
        if style is None:
            self.style = os.environ.get('ATTEST_PYGMENTS_STYLE', 'light')

    def begin(self, tests):
        from progressbar import ProgressBar, Percentage, ETA, SimpleProgress
        widgets = ['[', Percentage(), '] ', SimpleProgress(), ' ', ETA()]
        self.counter = 0
        self.progress = ProgressBar(maxval=len(tests), widgets=widgets)
        if tests:
            self.progress.start()
        self.passes = []
        self.failures = []

    def success(self, result):
        self.counter += 1
        self.total_time += result.time
        self.progress.update(self.counter)
        self.passes.append(result)

    def failure(self, result):
        self.counter += 1
        self.total_time += result.time
        self.progress.update(self.counter)
        self.failures.append(result)

    def finished(self):
        from pygments.lexers import (PythonTracebackLexer, PythonLexer,
                                     DiffLexer)
        if ANSI_COLORS_SUPPORT:
            from pygments.console import colorize
            from pygments import highlight

            if self.style in ('light', 'dark'):
                from pygments.formatters import TerminalFormatter
                formatter = TerminalFormatter(bg=self.style)
                if self.colorscheme is not None:
                    from pygments.token import string_to_tokentype
                    for token, value in self.colorscheme.iteritems():
                        token = string_to_tokentype(token.capitalize())
                        formatter.colorscheme[token] = (value, value)
            else:
                from pygments.formatters import Terminal256Formatter
                formatter = Terminal256Formatter(style=self.style)
        else:
            # ANSI color codes seem not to be supported, make colorize()
            # and highlight() no-ops.
            formatter = None
            def colorize(_format, text):
                return text
            def highlight(text, _lexer, _formatter):
                return text

        if self.counter:
            self.progress.finish()
        print

        width, _ = utils.get_terminal_size()
        def show(result):
            print colorize('bold', result.test_name)
            if result.test.__doc__:
                print inspect.getdoc(result.test)
            print colorize('faint', '─' * width)
            for line in result.stdout:
                print colorize('bold', '→'),
                print line
            for line in result.stderr:
                print colorize('red', '→'),
                print line

        if self.verbose:
            for result in self.passes:
                if result.stdout or result.stderr:
                    show(result)
                    print

        for result in self.failures:
            show(result)

            # result.traceback seems to be in UTF-8 on my system (eg. for
            # literal unicode strings) but I guess this depends on the source
            # file encoding. Tell Pygments to guess: try UTF-8 and then latin1.
            # Without an `encoding` argument, Pygments just uses latin1.
            print highlight(result.traceback,
                            PythonTracebackLexer(encoding='guess'),
                            formatter)

            assertion = result.assertion
            if assertion is not None:
                print highlight(assertion,
                                PythonLexer(encoding='guess'),
                                formatter)

            equality_diff = result.equality_diff
            if equality_diff is not None:
                print highlight(equality_diff,
                                DiffLexer(encoding='guess'),
                                formatter)

            result.debug()

        if self.failures:
            failed = colorize('red', str(len(self.failures)))
        else:
            failed = len(self.failures)
        print 'Failures: %s/%s (%s assertions, %.3f seconds)' % (
            failed, self.counter, statistics.assertions, self.total_time)

        if self.failures:
            raise SystemExit(1)



[docs]def auto_reporter(**opts):
    """Select a reporter based on the target output and installed
    dependencies.

    This is the default reporter.

    :param opts: Passed to :class:`FancyReporter` if it is used.
    :rtype:
        :class:`FancyReporter` if output is a terminal and the progressbar
        and pygments packages are installed, otherwise a
        :class:`PlainReporter`.

    .. versionchanged:: 0.5
        A `test_loader` function attribute similar to
        :meth:`AbstractReporter.test_loader`.

    """
    if hasattr(sys.stdout, 'isatty') and sys.stdout.isatty():
        try:
            return FancyReporter(**opts)
        except ImportError:
            pass
    return PlainReporter()


auto_reporter.test_loader = lambda: _test_loader_factory(auto_reporter)


[docs]class XmlReporter(AbstractReporter):
    """Report the result of a testrun in an XML format. Not compatible with
    JUnit or XUnit.

    """

    def __init__(self):
        self.escape = __import__('cgi').escape

    def begin(self, tests):
        print '<?xml version="1.0" encoding="UTF-8"?>'
        print '<testreport tests="%d">' % len(tests)

    def success(self, result):
        print '  <pass name="%s"/>' % result.test_name

    def failure(self, result):
        if isinstance(result.error, AssertionError):
            tag = 'fail'
        else:
            tag = 'error'
        print '  <%s name="%s" type="%s">' % (tag, result.test_name,
                                              result.exc_info[0].__name__)
        print self.escape('\n'.join(' ' * 4 + line
                                    for line in
                                    result.traceback.splitlines()),
                          quote=True)
        print '  </%s>' % tag

    def finished(self):
        print '</testreport>'



class XUnitReporter(AbstractReporter):
    """Report the result of a testrun in an XUnit XML format.
    """

    def __init__(self, file=None):
        self.file = file
        self.escape = __import__('cgi').escape
        self.reports = []
        self.errors = 0
        self.failures = 0
        self.successes = 0
        self.total_time = 0
        try:
            import socket
            self.hostname = socket.gethostname()
        except:
            self.hostname = 'unknown'
        self.timestamp = datetime.isoformat(datetime.today())

    def begin(self, tests):
        pass

    def success(self, result):
        self.successes += 1
        self.total_time += result.time
        self.reports.append(
            '<testcase classname="%s" name="%s" time="%f" />' % (
                result.test_name, result.test.__name__, result.time))
        if self.file:
            print result.test_name, "... ok"

    def failure(self, result):
        self.total_time += result.time
        if isinstance(result.error, AssertionError):
            tag = 'failure'
            self.failures += 1
        else:
            tag = 'error'
            self.errors += 1

        error = '<testcase classname="%s" name="%s" time="%f">\n' % (
            result.test_name, result.test.__name__, result.time)

        error += '<%s type="%s" message="%s"><![CDATA[\n' % (
            tag,
            result.exc_info[0].__name__,
            self.escape(repr(result.exc_info[1]), quote=True))
        error += self.escape(
            '\n'.join(line
                    for line in
                    result.traceback.splitlines()),
            quote=True)
        error += '\n]]>\n</%s>\n</testcase>' % tag
        self.reports.append(error)
        if self.file:
            print result.test_name, "... ", tag

    def finished(self):
        out = '<?xml version="1.0" encoding="UTF-8"?>\n'
        out += ('<testsuite name="attest" tests="%d" ' +
                   'errors="%d" failures="%d" ' +
                   'hostname="%s" timestamp="%s" time="%f">\n') % (
                (self.errors + self.failures + self.successes),
                self.errors,
                self.failures,
                self.hostname,
                self.timestamp,
                self.total_time)
        out += '<properties />\n'
        out += '\n'.join(self.reports)
        out += '\n</testsuite>\n'

        if not self.file:
            print out
        else:
            with open(self.file, "w") as f:
                f.write(out)

        if self.failures + self.errors:
            raise SystemExit(1)


[docs]class QuickFixReporter(AbstractReporter):
    """Report failures in a format that's understood by Vim's quickfix
    feature.

    Write a Makefile that runs your tests with this reporter and
    then from Vim you can do ``:mak``. If there's failures, Vim will jump
    to the first one by opening the offending file and positioning the
    cursor at the relevant line; you can jump between failures with ``:cn``
    and ``:cp``. For more information try `:help quickfix
    <http://vimdoc.sourceforge.net/htmldoc/quickfix.html>`_.

    Example Makefile (remember to indent with tabs not spaces)::

        test:
            @python runtests.py -rquickfix

    .. versionadded:: 0.5

    """

    failed = False

    def begin(self, tests):
        pass

    def success(self, result):
        pass

    def failure(self, result):
        self.failed = True
        fn, lineno = result.raw_traceback[-1][:2]
        type, msg = result.exc_info[0].__name__, str(result.exc_info[1])
        if msg:
            msg = ': ' + msg
        print "%s:%s: %s%s" % (fn, lineno, type, msg)

    def finished(self):
        if self.failed:
            raise SystemExit(1)



[docs]def get_reporter_by_name(name, default='auto'):
    """Get an :class:`AbstractReporter` by name, falling back on a default.

    Reporters are registered via setuptools entry points, in the
    ``'attest.reporters'`` group. A third-party reporter can thus register
    itself using this in its :file:`setup.py`::

        setup(
            entry_points = {
                'attest.reporters': [
                    'name = import.path.to:callable'
                ]
            }
        )

    Names for the built in reporters:

    * ``'fancy'`` — :class:`FancyReporter`
    * ``'plain'`` — :class:`PlainReporter`
    * ``'xunit'`` – :class:`XUnitReporter`
    * ``'quickfix'`` — :class:`QuickFixReporter`
    * ``'xml'`` — :class:`XmlReporter`
    * ``'auto'`` — :func:`auto_reporter`

    :param name: One of the above strings.
    :param default:
        The fallback reporter if no reporter has the supplied name,
        defaulting to ``'auto'``.
    :raises KeyError:
        If neither the name or the default is a valid name of a reporter.
    :rtype: Callable returning an instance of an :class:`AbstractReporter`.

    .. versionchanged:: 0.4
        Reporters are registered via setuptools entry points.

    """
    reporter = None
    if name is not None:
        reporter = list(iter_entry_points('attest.reporters', name))
    if not reporter:
        reporter = list(iter_entry_points('attest.reporters', default))
    if not reporter:
        raise KeyError
    return reporter[0].load(require=False)



[docs]def get_all_reporters():
    """Iterable yielding the names of all registered reporters.

    .. testsetup::

        from attest import get_all_reporters

    >>> list(get_all_reporters())
    ['xml', 'plain', 'xunit', 'fancy', 'auto', 'quickfix']

    .. versionadded:: 0.4

    """
    for ep in iter_entry_points('attest.reporters'):
        yield ep.name
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