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Status & License

ScriptTest is an extraction of paste.fixture.TestFileEnvironment
from the Paste [http://pythonpaste.org] project.  It was originally
written to test Paste Script [http://pythonpaste.org/script/].

It is licensed under an MIT-style permissive license.

Discussion happens on the Paste mailing list,
and bugs should go in the Github issue list [https://github.com/pypa/scripttest/issues].

It is available on pypi [https://pypi.python.org/pypi/scripttest/]
or in a git repository [https://github.com/pypa/scripttest].
You can get a checkout with:

$ git clone https://github.com/pypa/scripttest.git








Purpose & Introduction

This library helps you test command-line scripts.  It runs a script
and watches the output, looks for non-zero exit codes, output on
stderr, and any files created, deleted, or modified.

To start you instantiate TestFileEnvironment, which is the context
in which all your scripts are run.  You give it a base directory
(typically a scratch directory), or if you don’t it will guess
call_module_dir/test-output/.  Example:

>>> from scripttest import TestFileEnvironment
>>> env = TestFileEnvironment('./test-output')






Note

Everything in ./test-output will be deleted every test run.  To
make sure you don’t point at an important directory, the scratch
directory must be created by ScriptTest (a hidden file is written
by ScriptTest to confirm that it created the directory).  If the
directory already exists, you must delete it manually.



Then you run scripts with env.run(script, arg1, arg2, ...):

>>> print(env.run('echo', 'hey'))
Script result: echo hey
-- stdout: --------------------
hey





There’s several keyword arguments you can use with env.run():


	expect_error: (default False)

	Don’t raise an exception in case of errors

	expect_stderr: (default expect_error)

	Don’t raise an exception if anything is printed to stderr

	stdin: (default "")

	Input to the script

	cwd: (default self.cwd)

	The working directory to run in (default base_dir)



As you can see from the options, if the script indicates anything
error-like it is, by default, turned into an exception.  This of
course includes a non-zero response code.  Also any output on stderr
also counts as an error (unless turned off with
expect_stderr=True).

The object you get back from a run represents what happened during the
script.  It has a useful str() (as you can see in the previous
example) that shows a summary and can be useful in a doctest.  It also
has several useful attributes:


	stdout, stderr:

	What is produced on those streams

	returncode:

	The return code of the script.

	files_created, files_deleted, files_updated:

	Dictionaries mapping filenames (relative to the base_dir)
to FoundFile or
FoundDir objects.



Of course by default stderr must be empty, and returncode must
be zero, since anything else would be considered an error.

Of particular interest are the dictionaries files_created, etc.
These show just what files were handled by the script.  Each
dictionary points to another helper object for inspecting the files
(.files_deleted contains the files as they existed before the
script ran).

Each file or directory object has useful attributes:


	path:

	The path of the file, relative to the base_path

	full:

	The full path

	stat:

	The results of os.stat.  Also mtime and size
contain the .st_mtime and st_size of the stat.
(Directories have no size)

	bytes:

	The contents of the file (does not apply to directories).

	file, dir:

	file is true for files, dir is true for directories.



You may use the in operator with the file objects (tested against
the contents of the file), and the .mustcontain() method, where
file.mustcontain('a', 'b') means assert 'a' in file; assert 'b'
in file.
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scripttest – test command-line scripts

Helpers for testing command-line scripts


Module Contents


	
class scripttest.TestFileEnvironment(base_path=None, template_path=None, environ=None, cwd=None, start_clear=True, ignore_paths=None, ignore_hidden=True, capture_temp=False, assert_no_temp=False, split_cmd=True)[source]

	This represents an environment in which files will be written, and
scripts will be run.


	
__init__(base_path=None, template_path=None, environ=None, cwd=None, start_clear=True, ignore_paths=None, ignore_hidden=True, capture_temp=False, assert_no_temp=False, split_cmd=True)

	Creates an environment.  base_path is used as the current
working directory, and generally where changes are looked for.
If not given, it will be the directory of the calling script plus
test-output/.

template_path is the directory to look for template
files, which are files you’ll explicitly add to the
environment.  This is done with .writefile().

environ is the operating system environment,
os.environ if not given.

cwd is the working directory, base_path by default.

If start_clear is true (default) then the base_path
will be cleared (all files deleted) when an instance is
created.  You can also use .clear() to clear the files.

ignore_paths is a set of specific filenames that should be
ignored when created in the environment.  ignore_hidden
means, if true (default) that filenames and directories
starting with '.' will be ignored.

capture_temp will put temporary files inside the
environment (using $TMPDIR).  You can then assert that no
temporary files are left using .assert_no_temp().






	
assert_no_temp()

	If you use capture_temp then you can use this to make
sure no files have been left in the temporary directory






	
clear(force=False)

	Delete all the files in the base directory.






	
run(script, *args, **kw)

	Run the command, with the given arguments.  The script
argument can have space-separated arguments, or you can use
the positional arguments.

Keywords allowed are:


	expect_error: (default False)

	Don’t raise an exception in case of errors

	expect_stderr: (default expect_error)

	Don’t raise an exception if anything is printed to stderr

	stdin: (default "")

	Input to the script

	cwd: (default self.cwd)

	The working directory to run in (default base_path)

	quiet: (default False)

	When there’s an error (return code != 0), do not print
stdout/stderr



Returns a ProcResult object.






	
writefile(path, content=None, frompath=None)

	Write a file to the given path.  If content is given then
that text is written, otherwise the file in frompath is
used.  frompath is relative to self.template_path










Objects that are returned

These objects are returned when you use env.run(...).  The
ProcResult object is returned, and it has .files_updated,
.files_created, and .files_deleted which are dictionaries of
FoundFile and FoundDir.  The files in .files_deleted represent
the pre-deletion state of the file; the other files represent the
state of the files after the command is run.


and .files_deleted.  These objects dictionary



	
class scripttest.ProcResult(test_env, args, stdin, stdout, stderr, returncode, files_before, files_after)[source]

	Represents the results of running a command in
TestFileEnvironment.

Attributes to pay particular attention to:


	stdout, stderr:

	What is produced on those streams.

	returncode:

	The return code of the script.

	files_created, files_deleted, files_updated:

	Dictionaries mapping filenames (relative to the base_path)
to FoundFile or
FoundDir objects.








	
class scripttest.FoundFile(base_path, path)[source]

	Represents a single file found as the result of a command.

Has attributes:


	path:

	The path of the file, relative to the base_path

	full:

	The full path

	bytes:

	The contents of the file.

	stat:

	The results of os.stat.  Also mtime and size
contain the .st_mtime and .st_size of the stat.

	mtime:

	The modification time of the file.

	size:

	The size (in bytes) of the file.



You may use the in operator with these objects (tested against
the contents of the file), and the .mustcontain() method.






	
class scripttest.FoundDir(base_path, path)[source]

	Represents a directory created by a command.
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License

Copyright (c) 2007 Ian Bicking and Contributors

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
“Software”), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to
permit persons to whom the Software is furnished to do so, subject to
the following conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE
LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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News


1.3


	Use CRC32 to protect against a race condition where if a run took less than
1 second updates files would not appear to be updated.






1.2


	Python 3 support (thanks Marc Abramowitz!)






1.1.1


	Python 3 fixes






1.1


	Python 3 compatibility, from Hugo Tavares

	More Windows fixes, from Hugo Tavares






1.0.4


	Windows fixes (thanks Dave Abrahams); including an option for more careful
string splitting (useful when testing a script with a space in the path),
and more careful handling of environmental variables.






1.0.3


	Added a capture_temp argument to
scripttest.TestFileEnvironment and env.assert_no_temp()
to test that no temporary files are left over.






1.0.2


	Fixed regression with FoundDir.invalid






1.0.1


	Windows fix for cleaning up scratch files more reliably

	Allow spaces in the script name, e.g., C:/program
files/some-script (but you must use multiple arguments to
env.run(script, more_args)).

	Remove the resolution of scripts to an absolute path (just allow the
OS to do this).

	Don’t fail if there is an invalid symlink






1.0


	env.run() now takes a keyword argument quiet.  If quiet is
false, then if there is any error (return code != 0, or stderr
output) the complete output of the script will be printed.

	ScriptTest puts a marker file in scratch directories it deletes, so
that if you point it at a directory not created by ScriptTest it
will raise an error.  Without this, unwitting developers could point
ScriptTest at the project directory, which would cause the entire
project directory to be wiped.

	ProcResults now no longer print the absolute path of the script
(which is often system dependent, and so not good for doctests).

	Added scripttest.ProcResults.wildcard_matches() which returns file
objects based on a wildcard expression.






0.9

Initial release
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# (c) 2005-2007 Ian Bicking and contributors; written for Paste
# Licensed under the MIT license:
#       http://www.opensource.org/licenses/mit-license.php
"""
Helpers for testing command-line scripts
"""
import sys
import os
import shutil
import shlex
import subprocess
import re
import zlib


if sys.platform == 'win32':
    def clean_environ(e):
        ret = dict(
            ((str(k), str(v)) for k, v in e.items()))
        return ret
else:
    def clean_environ(e):
        return e


def string(string):
    if sys.version_info >= (3,):
        if isinstance(string, str):
            return string
        return str(string, "utf-8")
    else:
        if isinstance(string, unicode):  # noqa
            return string
        return string.decode('utf-8')


# From pathutils by Michael Foord:
#       http://www.voidspace.org.uk/python/pathutils.html
def onerror(func, path, exc_info):
    """
    Error handler for ``shutil.rmtree``.

    If the error is due to an access error (read only file)
    it attempts to add write permission and then retries.

    If the error is for another reason it re-raises the error.

    Usage : ``shutil.rmtree(path, onerror=onerror)``

    """
    import stat
    if not os.access(path, os.W_OK):
        # Is the error an access error ?
        os.chmod(path, stat.S_IWUSR)
        func(path)
    else:
        raise

__all__ = ['TestFileEnvironment']

if sys.platform == 'win32':
    def full_executable_path(invoked, environ):

        if os.path.splitext(invoked)[1]:
            return invoked

        explicit_dir = os.path.dirname(invoked)

        if explicit_dir:
            path = [explicit_dir]
        else:
            path = environ.get('PATH').split(os.path.pathsep)

        extensions = environ.get(
            'PATHEXT',
            # Use *something* in case the environment variable is
            # empty.  These come from my machine's defaults
            '.COM;.EXE;.BAT;.CMD;.VBS;.VBE;.JS;.JSE;.WSF;.WSH;.PSC1'
        ).split(os.path.pathsep)

        for dir in path:
            for ext in extensions:
                full_path = os.path.join(dir, invoked + ext)
                if os.path.exists(full_path):
                    return full_path

        return invoked  # Not found; invoking it will likely fail

    class Popen(subprocess.Popen):
        def __init__(
                self, args, bufsize=0, executable=None,
                stdin=None, stdout=None, stderr=None,
                preexec_fn=None, close_fds=False, shell=False,
                cwd=None, env=None,
                *args_, **kw):

            if executable is None and not shell:
                executable = full_executable_path(args[0], env or os.environ)

            super(Popen, self).__init__(
                args, bufsize, executable, stdin, stdout, stderr,
                preexec_fn, close_fds, shell, cwd, env, *args_, **kw)

else:
    from subprocess import Popen


[docs]class TestFileEnvironment(object):


    """
    This represents an environment in which files will be written, and
    scripts will be run.
    """

    # for py.test
    disabled = True

    def __init__(self, base_path=None, template_path=None,
                 environ=None, cwd=None, start_clear=True,
                 ignore_paths=None, ignore_hidden=True,
                 capture_temp=False, assert_no_temp=False, split_cmd=True):
        """
        Creates an environment.  ``base_path`` is used as the current
        working directory, and generally where changes are looked for.
        If not given, it will be the directory of the calling script plus
        ``test-output/``.

        ``template_path`` is the directory to look for *template*
        files, which are files you'll explicitly add to the
        environment.  This is done with ``.writefile()``.

        ``environ`` is the operating system environment,
        ``os.environ`` if not given.

        ``cwd`` is the working directory, ``base_path`` by default.

        If ``start_clear`` is true (default) then the ``base_path``
        will be cleared (all files deleted) when an instance is
        created.  You can also use ``.clear()`` to clear the files.

        ``ignore_paths`` is a set of specific filenames that should be
        ignored when created in the environment.  ``ignore_hidden``
        means, if true (default) that filenames and directories
        starting with ``'.'`` will be ignored.

        ``capture_temp`` will put temporary files inside the
        environment (using ``$TMPDIR``).  You can then assert that no
        temporary files are left using ``.assert_no_temp()``.
        """
        if base_path is None:
            base_path = self._guess_base_path(1)
        self.base_path = base_path
        self.template_path = template_path
        if environ is None:
            environ = os.environ.copy()
        self.environ = environ
        if cwd is None:
            cwd = base_path
        self.cwd = cwd
        self.capture_temp = capture_temp
        if self.capture_temp:
            self.temp_path = os.path.join(self.base_path, 'tmp')
            self.environ['TMPDIR'] = self.temp_path
        else:
            self.temp_path = None
        if start_clear:
            self.clear()
        elif not os.path.exists(base_path):
            os.makedirs(base_path)
        self.ignore_paths = ignore_paths or []
        self.ignore_hidden = ignore_hidden
        self.split_cmd = split_cmd

        if assert_no_temp and not self.capture_temp:
            raise TypeError(
                'You cannot use assert_no_temp unless capture_temp=True')
        self._assert_no_temp = assert_no_temp

        self.split_cmd = split_cmd

    def _guess_base_path(self, stack_level):
        frame = sys._getframe(stack_level + 1)
        file = frame.f_globals.get('__file__')
        if not file:
            raise TypeError(
                "Could not guess a base_path argument from the calling scope "
                "(no __file__ found)")
        dir = os.path.dirname(file)
        return os.path.join(dir, 'test-output')

    def run(self, script, *args, **kw):
        """
        Run the command, with the given arguments.  The ``script``
        argument can have space-separated arguments, or you can use
        the positional arguments.

        Keywords allowed are:

        ``expect_error``: (default False)
            Don't raise an exception in case of errors
        ``expect_stderr``: (default ``expect_error``)
            Don't raise an exception if anything is printed to stderr
        ``stdin``: (default ``""``)
            Input to the script
        ``cwd``: (default ``self.cwd``)
            The working directory to run in (default ``base_path``)
        ``quiet``: (default False)
            When there's an error (return code != 0), do not print
            stdout/stderr

        Returns a `ProcResult
        <class-paste.fixture.ProcResult.html>`_ object.
        """
        __tracebackhide__ = True
        expect_error = kw.pop('expect_error', False)
        expect_stderr = kw.pop('expect_stderr', expect_error)
        cwd = kw.pop('cwd', self.cwd)
        stdin = kw.pop('stdin', None)
        quiet = kw.pop('quiet', False)
        debug = kw.pop('debug', False)
        if not self.temp_path:
            if 'expect_temp' in kw:
                raise TypeError(
                    'You cannot use expect_temp unless you use '
                    'capture_temp=True')
        expect_temp = kw.pop('expect_temp', not self._assert_no_temp)
        args = list(map(str, args))
        assert not kw, (
            "Arguments not expected: %s" % ', '.join(kw.keys()))
        if self.split_cmd and ' ' in script:
            if args:
                # Then treat this as a script that has a space in it
                pass
            else:
                script, args = script.split(None, 1)
                args = shlex.split(args)

        all = [script] + args

        files_before = self._find_files()

        if debug:
            proc = subprocess.Popen(all,
                                    cwd=cwd,
                                    # see http://bugs.python.org/issue8557
                                    shell=(sys.platform == 'win32'),
                                    env=clean_environ(self.environ))
        else:
            proc = subprocess.Popen(all, stdin=subprocess.PIPE,
                                    stderr=subprocess.PIPE,
                                    stdout=subprocess.PIPE,
                                    cwd=cwd,
                                    # see http://bugs.python.org/issue8557
                                    shell=(sys.platform == 'win32'),
                                    env=clean_environ(self.environ))

        if debug:
            stdout, stderr = proc.communicate()
        else:
            stdout, stderr = proc.communicate(stdin)
        stdout = string(stdout)
        stderr = string(stderr)

        stdout = string(stdout).replace('\r\n', '\n')
        stderr = string(stderr).replace('\r\n', '\n')
        files_after = self._find_files()
        result = ProcResult(
            self, all, stdin, stdout, stderr,
            returncode=proc.returncode,
            files_before=files_before,
            files_after=files_after)
        if not expect_error:
            result.assert_no_error(quiet)
        if not expect_stderr:
            result.assert_no_stderr(quiet)
        if not expect_temp:
            result.assert_no_temp(quiet)
        return result

    def _find_files(self):
        result = {}
        for fn in os.listdir(self.base_path):
            if self._ignore_file(fn):
                continue
            self._find_traverse(fn, result)
        return result

    def _ignore_file(self, fn):
        if fn in self.ignore_paths:
            return True
        if self.ignore_hidden and os.path.basename(fn).startswith('.'):
            return True
        return False

    def _find_traverse(self, path, result):
        full = os.path.join(self.base_path, path)
        if os.path.isdir(full):
            if not self.temp_path or path != 'tmp':
                result[path] = FoundDir(self.base_path, path)
            for fn in os.listdir(full):
                fn = os.path.join(path, fn)
                if self._ignore_file(fn):
                    continue
                self._find_traverse(fn, result)
        else:
            result[path] = FoundFile(self.base_path, path)

    def clear(self, force=False):
        """
        Delete all the files in the base directory.
        """
        marker_file = os.path.join(self.base_path, '.scripttest-test-dir.txt')
        if os.path.exists(self.base_path):
            if not force and not os.path.exists(marker_file):
                sys.stderr.write(
                    'The directory %s does not appear to have been created by '
                    'ScriptTest\n' % self.base_path)
                sys.stderr.write(
                    'The directory %s must be a scratch directory; it will be '
                    'wiped after every test run\n' % self.base_path)
                sys.stderr.write('Please delete this directory manually\n')
                raise AssertionError(
                    "The directory %s was not created by ScriptTest; it must "
                    "be deleted manually" % self.base_path)
            shutil.rmtree(self.base_path, onerror=onerror)
        os.mkdir(self.base_path)
        f = open(marker_file, 'w')
        f.write('placeholder')
        f.close()
        if self.temp_path and not os.path.exists(self.temp_path):
            os.makedirs(self.temp_path)

    def writefile(self, path, content=None,
                  frompath=None):
        """
        Write a file to the given path.  If ``content`` is given then
        that text is written, otherwise the file in ``frompath`` is
        used.  ``frompath`` is relative to ``self.template_path``
        """
        full = os.path.join(self.base_path, path)
        if not os.path.exists(os.path.dirname(full)):
            os.makedirs(os.path.dirname(full))
        f = open(full, 'wb')
        if content is not None:
            f.write(content)
        if frompath is not None:
            if self.template_path:
                frompath = os.path.join(self.template_path, frompath)
            f2 = open(frompath, 'rb')
            f.write(f2.read())
            f2.close()
        f.close()
        return FoundFile(self.base_path, path)

    def assert_no_temp(self):
        """If you use ``capture_temp`` then you can use this to make
        sure no files have been left in the temporary directory"""
        __tracebackhide__ = True
        if not self.temp_path:
            raise Exception('You cannot use assert_no_error unless you '
                            'instantiate '
                            'TestFileEnvironment(capture_temp=True)')
        names = os.listdir(self.temp_path)
        if not names:
            return
        new_names = []
        for name in names:
            if os.path.isdir(os.path.join(self.temp_path, name)):
                name += '/'
            new_names.append(name)
        raise AssertionError(
            'Temporary files left over: %s'
            % ', '.join(sorted(names)))


[docs]class ProcResult(object):


    """
    Represents the results of running a command in
    `TestFileEnvironment
    <class-paste.fixture.TestFileEnvironment.html>`_.

    Attributes to pay particular attention to:

    ``stdout``, ``stderr``:
        What is produced on those streams.

    ``returncode``:
        The return code of the script.

    ``files_created``, ``files_deleted``, ``files_updated``:
        Dictionaries mapping filenames (relative to the ``base_path``)
        to `FoundFile <class-paste.fixture.FoundFile.html>`_ or
        `FoundDir <class-paste.fixture.FoundDir.html>`_ objects.
    """

    def __init__(self, test_env, args, stdin, stdout, stderr,
                 returncode, files_before, files_after):
        self.test_env = test_env
        self.args = args
        self.stdin = stdin
        self.stdout = stdout
        self.stderr = stderr
        self.returncode = returncode
        self.files_before = files_before
        self.files_after = files_after
        self.files_deleted = {}
        self.files_updated = {}
        self.files_created = files_after.copy()
        for path, f in files_before.items():
            if path not in files_after:
                self.files_deleted[path] = f
                continue
            del self.files_created[path]
            if f != files_after[path]:
                self.files_updated[path] = files_after[path]
        if sys.platform == 'win32':
            self.stdout = self.stdout.replace('\n\r', '\n')
            self.stderr = self.stderr.replace('\n\r', '\n')

    def assert_no_error(self, quiet):
        __tracebackhide__ = True
        if self.returncode != 0:
            if not quiet:
                print(self)
            raise AssertionError(
                "Script returned code: %s" % self.returncode)

    def assert_no_stderr(self, quiet):
        __tracebackhide__ = True
        if self.stderr:
            if not quiet:
                print(self)
            else:
                print('Error output:')
                print(self.stderr)
            raise AssertionError("stderr output not expected")

    def assert_no_temp(self, quiet):
        __tracebackhide__ = True
        files = self.wildcard_matches('tmp/**')
        if files:
            if not quiet:
                print(self)
            else:
                print('Temp files:')
                print(', '.join(sorted(
                    f.path for f in sorted(files, key=lambda x: x.path)
                )))
            raise AssertionError("temp files not expected")

    def wildcard_matches(self, wildcard):
        """Return all the file objects whose path matches the given wildcard.

        You can use ``*`` to match any portion of a filename, and
        ``**`` to match multiple segments/directories.
        """
        regex_parts = []
        for index, part in enumerate(wildcard.split('**')):
            if index:
                regex_parts.append('.*')
            for internal_index, internal_part in enumerate(part.split('*')):
                if internal_index:
                    regex_parts.append('[^/\\\\]*')
                regex_parts.append(re.escape(internal_part))
        regex = ''.join(regex_parts) + '$'
        regex = re.compile(regex)
        results = []
        for container in self.files_updated, self.files_created:
            for key, value in sorted(container.items()):
                if regex.match(key):
                    results.append(value)
        return results

    def __str__(self):
        s = ['Script result: %s' % ' '.join(self.args)]
        if self.returncode:
            s.append('  return code: %s' % self.returncode)
        if self.stderr:
            s.append('-- stderr: --------------------')
            s.append(self.stderr)
        if self.stdout:
            s.append('-- stdout: --------------------')
            s.append(self.stdout)
        for name, files, show_size in [
                ('created', self.files_created, True),
                ('deleted', self.files_deleted, True),
                ('updated', self.files_updated, True)]:
            if files:
                s.append('-- %s: -------------------' % name)
                files = list(files.items())
                files.sort()
                last = ''
                for path, f in files:
                    t = '  %s' % _space_prefix(last, path, indent=4,
                                               include_sep=False)
                    last = path
                    if f.invalid:
                        t += '  (invalid link)'
                    else:
                        if show_size and f.size != 'N/A':
                            t += '  (%s bytes)' % f.size
                    s.append(t)
        return '\n'.join(s)


[docs]class FoundFile(object):


    """
    Represents a single file found as the result of a command.

    Has attributes:

    ``path``:
        The path of the file, relative to the ``base_path``

    ``full``:
        The full path

    ``bytes``:
        The contents of the file.

    ``stat``:
        The results of ``os.stat``.  Also ``mtime`` and ``size``
        contain the ``.st_mtime`` and ``.st_size`` of the stat.

    ``mtime``:
        The modification time of the file.

    ``size``:
        The size (in bytes) of the file.

    You may use the ``in`` operator with these objects (tested against
    the contents of the file), and the ``.mustcontain()`` method.
    """

    file = True
    dir = False
    invalid = False

    def __init__(self, base_path, path):
        self.base_path = base_path
        self.path = path
        self.full = os.path.join(base_path, path)
        if os.path.exists(self.full):
            self.stat = os.stat(self.full)
            self.mtime = self.stat.st_mtime
            self.size = self.stat.st_size
            with open(self.full, "rb") as fp:
                self.hash = zlib.crc32(fp.read())
        else:
            self.invalid = True
            self.stat = self.mtime = None
            self.size = 'N/A'
            self.hash = None
        self._bytes = None

    def bytes__get(self):
        if self._bytes is None:
            f = open(self.full, 'rb')
            self._bytes = string(f.read())
            f.close()
        return self._bytes
    bytes = property(bytes__get)

    def __contains__(self, s):
        return s in self.bytes

    def mustcontain(self, s):
        __tracebackhide__ = True
        bytes = self.bytes
        if s not in bytes:
            print('Could not find %r in:' % s)
            print(bytes)
            assert s in bytes

    def __repr__(self):
        return '<%s %s:%s>' % (
            self.__class__.__name__,
            self.base_path, self.path)

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

        return (
            self.hash == other.hash and
            self.mtime == other.mtime and
            self.size == other.size
        )

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


[docs]class FoundDir(object):


    """
    Represents a directory created by a command.
    """

    file = False
    dir = True
    invalid = False

    def __init__(self, base_path, path):
        self.base_path = base_path
        self.path = path
        self.full = os.path.join(base_path, path)
        self.stat = os.stat(self.full)
        self.size = 'N/A'
        self.mtime = self.stat.st_mtime

    def __repr__(self):
        return '<%s %s:%s>' % (
            self.__class__.__name__,
            self.base_path, self.path)

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

        return self.mtime == other.mtime

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


def _space_prefix(pref, full, sep=None, indent=None, include_sep=True):
    """
    Anything shared by pref and full will be replaced with spaces
    in full, and full returned.
    """
    if sep is None:
        sep = os.path.sep
    pref = pref.split(sep)
    full = full.split(sep)
    padding = []
    while pref and full and pref[0] == full[0]:
        if indent is None:
            padding.append(' ' * (len(full[0]) + len(sep)))
        else:
            padding.append(' ' * indent)
        full.pop(0)
        pref.pop(0)
    if padding:
        if include_sep:
            return ''.join(padding) + sep + sep.join(full)
        else:
            return ''.join(padding) + sep.join(full)
    else:
        return sep.join(full)
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