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Meta Tools

[image: Test Status]
 [http://travis-ci.org/westernx/metatools]
“Python about Python”

This package contains tools for working with Python source code, or
bootstrapping other tools into the Western X execution environment.
Applications include:


	creating double-clickable OS X applications which launch Python functions
while respecting development environments;

	creating shell executables which launch Python functions
while respecting development environments;

	reloading modified code at run-time;

	renaming modules;

	various code quality and/or convention checks or introspections.
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App Bundles for OS X


Overview

Since our users are often more amenable to the standard GUI interface, we need a way to quickly provide double-clickable apps so that they do not need to use the terminal. While something like Py2App [http://pythonhosted.org/py2app/] would do the trick, these are unnesesarily heavy-weight for our needs.

Instead, this package directly constructs .app packages, with the bare minimum required for OS X to recognize them as applications and know how to launch them; they are essentially stubs for either existing commands or Python functions, but with icons.

Each app is specified by its own YAML [http://www.yaml.org/] file. The following keys are accepted:


	name

	The name of the app. Defaults to the base name of the config file. E.g. A YAML file named toolbox.yml will default to generating an app named toolbox.

	icon

	The name of an icon in $KS_TOOLS/key_base/2d/icons, or an absolute path. Defaults to the value of name.

	entrypoint

	Either "package.module" or "package.module:function" specifying which module to import/run

	command

	A command to run as if from a shell. Defaults to the value of name if entrypoint is also not specified. Cannot be specified along with entrypoint.



As you can see, given the defaults above, it is possible to fully describe an app in this manner with a completely empty YAML file!




Building Apps

Apps are build by running the main method of the metatools.apps module. It takes any number of YAML files as arguments, with the last argument being the directory to save the apps into. For example:

python -m metatools.apps *.yml ./



will build all the YAML files in the current directory into apps also in the current directory.
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Entrypoint Scripts


API Reference


metatools.entrypoints.build


	
metatools.entrypoints.build.dedent(docstring)[source]

	






metatools.entrypoints.search

This module deals with finding absolute paths to executables or apps to run.
It is imperative that we return absolute paths so that the executables will be
able to bootstrap a proper development environment.

Apps are searched for within key_base/applications in all tools listed in
KS_PYTHON_SITES and in KS_TOOLS. Executables are searched
for within PATH.


	
metatools.entrypoints.search.get_executable_path(name)[source]

	Find an executable on the current $PATH.





	Parameters:	name (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The name of the executable to find.


	Throws ValueError:

		When it cannot find an executable.





>>> get_executable_path('toolbox')
<snip $KS_TOOLS>/key_base/bin/generated/toolbox










	
metatools.entrypoints.search.get_app_or_executable_cmd(app_name, exec_name=None)[source]

	Find an OS X app (if on a Mac), and fall back to an executable.





	Parameters:	
	app_name (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The name of the OS X application to find
(without .app).

	exec_name (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The name of the executable to find;
defaults to app_name.






	Throws ValueError:

		When it cannot find an app or executable.




	Returns:	A list that is directly usable in subprocess.Popen [http://docs.python.org/release/2.6.8/library/subprocess.html#subprocess.Popen],
and which anything appended to will be treated as an argument.







On a Mac when there is an application:

>>> get_app_or_executable_cmd('qb-reelsmart', 'qb_reelsmart')
['open', '<snip $KS_TOOLS>/key_base/qb-reelsmart.app', '--args']





On Linux, or when there is no application:

>>> get_app_or_executable_cmd('qb-reelsmart', 'qb_reelsmart')
['<snip $KS_TOOLS>/key_base/bin/generated/qb_reelsmart']
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Configuration and User Preferences

Tools for easy persistance of configuration and user preferences for tools.

Configurations are split into sections and keys; sections are conceptually for
each tool (or other grouping of settings), and keys are for individual settings
within that tool/section. In the current implementation, individual sections
are saved within YAML files as a mapping.

Basic usage:

# Creating the config object; give it a unique name. Slashes will be
# used directly to specify sub-directories.
config = metatools.config.Config('your_company/' + __name__)

# Use a value within the config; treat it like a dict.
dialog = setup_gui(width=config.get('width', 800))

# Save the values later.
config['width'] = dialog.width()
config.save() # Only if there were changes to the values.





Quick use:

width = metatools.config.get('your_company/' + __name__, 'width') 
metatools.config.set('your_company/' + __name__, 'width', width)






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

	Mapping which persists to disk via YAML serialization.

Use like a dictionary.


	
revert()[source]

	Revert to saved state.






	
save(force=False)[source]

	Persist the current contents.





	Parameters:	force (bool [http://docs.python.org/release/2.6.8/library/functions.html#bool]) – Always write, even if there were no changes.










	
delete()[source]

	Clear and delete; same as clear() and save().






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

	








	
metatools.config.get(section, name, *args)[source]

	




	
metatools.config.set(section, name, value)[source]

	




	
metatools.config.main()[source]
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Lint


Todo

Write this.
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Monkeypatching


	
metatools.monkeypatch.patch(to_patch, name=None, must_exist=True, max_version=None)[source]

	Monkey patching decorator.





	Parameters:	
	to_patch – The object to patch.

	name (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The attribute of the object to patch; defaults to name of
the patch function.

	must_exist (bool [http://docs.python.org/release/2.6.8/library/functions.html#bool]) – Must the original exist for the patch to be applied?

	max_version (tuple [http://docs.python.org/release/2.6.8/library/functions.html#tuple]) – The maximum Python version to apply this patch to.






	Returns:	A decorator which takes a function and applies the patch, returning
the patched version.







Usage:

# Patch os.listdir to return all lowercase.
@patch(os)
def listdir(original, path):
    return [x.lower() for x in original(path)]

# It is patched in place.    
os.listdir('.')

# The new function still refers to the original.
listdir('.')

# Patch chflags to do nothing in Python up to 2.6.
@patch(os, 'chflags', max_version=(2, 6))
def patched_chflags(func, *args, **kwargs):
    pass
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Imports and Modules


Discovery of Dependencies


	
metatools.imports.discovery.get_toplevel_imports(module)[source]

	Get the imports at the top-level of the given Python module.





	Parameters:	module – An actual module; not the name.


	Returns list:	The absolute names of everything imported,










	
metatools.imports.discovery.parse_imports(source, package=None, module=None, path=None, toplevel=True)[source]

	Get the imports at the top-level of the given Python module.





	Parameters:	
	source (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – Python source code.

	package (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The __package__ this source is from.

	module (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The __name__ this source is from.

	toplevel (bool [http://docs.python.org/release/2.6.8/library/functions.html#bool]) – Walk the full AST, or only look at the top-level?






	Returns list:	The names of everything imported; absolute if package
and module are provided.












	
metatools.imports.discovery.path_is_in_directories(path, directories)[source]

	Is the given path within the given directory?





	Parameters:	
	path (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The path to test.

	directory (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The directory to test if the path is in.






	Returns bool:	












Reloading Code in Production

Automatically reloading modules when their source has been updated.

This also allows for some state retention in reloaded modules, for modules
to specify dependencies that must be checked for being outdated as well, and to
unload those dependencies on reload.

There are two ways that we use to track if something should be reloaded, the
last modification time of a file, and the last time we reloaded a module.

The modification time is to determine if a module has actually changed, and if
it is newer than a previously seen time, then that module will be reloaded.

Every module reload will store the time at which it reloads (determined at the
start of an autoreload cycle). Then, in another autoreload cycle, another
module can see when it’s dependencies changes by comparing its reload time with
the dependency’s. If a dependency was reloaded, then reload ourselves as well.

This is not perfect, and it is known to cause numerous issues (e.g. circular
imports cause some strange problems), however we have found that the problems
it brings up are minor in comparison to the speed boost it tends to give us
while in active development.

A better algorithm would construct a full module graph (it would not be
acyclic), and iteratively expand the region that must be reloaded. Then it
would linearize the dependencies and reload everything in a big chain.

The tricky part is since module discovery <discovery> does not reveal the
actual intensions of the code, e.g.:


[image: digraph actual_graph { {rank=same; "core" "gui" "utils"}  "__init__" -> "core"  "core" -> "utils"  "gui" -> "core" "gui" -> "utils" }]


but all the dependancies that it is actually capable of, e.g.:


[image: digraph discovered_graph { {rank=same; "core" "gui" "utils"}  "__init__" -> "core"  "core" -> "__init__" [constraint=false] "core" -> "utils"  "gui" -> "__init__" [constraint=false] "gui" -> "core" "gui" -> "utils" }]



	
metatools.imports.reload.is_outdated(module, recursive=True)[source]

	




	
metatools.imports.reload.reload(module, _time=None)[source]

	




	
metatools.imports.reload.autoreload(module, visited=None, force_self=None, _depth=0, _time=None)[source]

	






Rewriting Imports


	
class metatools.imports.rewrite.Rewriter(mapping, module_name)[source]

	
	
add_substitution(source)[source]

	




	
convert_identifier(name)[source]

	




	
convert_module(name)[source]

	




	
direct_import(m)[source]

	




	
import_from(m)[source]

	




	
make_relative(target)[source]

	




	
split_as_block(block)[source]

	




	
usage(m)[source]

	








	
metatools.imports.rewrite.diff_texts(a, b, filename)[source]

	Return a unified diff of two strings.






	
metatools.imports.rewrite.main()[source]

	




	
metatools.imports.rewrite.module_name_for_path(path)[source]

	




	
metatools.imports.rewrite.resolve_relative(relative, module)[source]

	




	
metatools.imports.rewrite.rewrite(source, mapping, module_name=None, non_source=False)[source]

	






Utilities


	
metatools.imports.utils.get_name_for_path(path)[source]

	




	
metatools.imports.utils.get_source_path(module)[source]

	




	
metatools.imports.utils.resolve_relative_name(package, module, relative)[source]

	Convert a relative import path into an absolute one.





	Parameters:	
	package (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The __package__ that we are in.

	module (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The __name__ of the module we are in.

	relative (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The module name to resolve.









Absolute names are passed through untouched.
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Deprecating Code


	
exception metatools.deprecate.CallingDeprecatedWarning[source]

	




	
exception metatools.deprecate.AttributeRenamedWarning[source]

	




	
exception metatools.deprecate.FunctionRenamedWarning[source]

	




	
exception metatools.deprecate.ModuleRenamedWarning[source]

	




	
metatools.deprecate.renamed_attr[source]

	Proxy for renamed attributes (or methods) on classes.

Getting and setting values will be redirected to the provided name,
and warnings will be issues every time.

E.g.:

>>> class Example(object):
... 
...     new_value = 'something'
...     old_value = renamed_attr('new_value')
...     
...     def new_func(self, a, b):
...         return a + b
...         
...     old_func = renamed_attr('new_func')

>>> e = Example()

>>> e.old_value = 'else'
# AttributeRenamedWarning: Example.old_value renamed to new_value

>>> e.old_func(1, 2)
# AttributeRenamedWarning: Example.old_func renamed to new_func
3










	
metatools.deprecate.renamed_func(func, name=None, module=None)[source]

	Proxy for renamed functions.





	Parameters:	
	func – The function to actually call.

	name (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The name that this used to be called; for warnings.

	module (str [http://docs.python.org/release/2.6.8/library/functions.html#str]) – The module that this used to be in; for warnings.






	Returns:	A function which calls the original, and omits a warning.







E.g.:

>>> def new(a, b):
...     return a + b

>>> old = renamed_func(new, 'old', __name__)

>>> old(1, 2)
# FunctionRenamedWarning: example.old renamed to example.new
3










	
metatools.deprecate.module_renamed(new_name)[source]

	Replace the current module with the one found at the given name.

Issues a ModuleRenamedWarning.

For example,

new.py:

>>> def func():
...     print "Hello from %s!" % __name__





old.py:

>>> from metatools.deprecate import module_renamed
>>> module_renamed('new')





use.py:

>>> from old import func
# ModuleRenamedWarning: old was renamed to new
>>> func()
Hello from new!










	
metatools.deprecate.deprecate(func)[source]

	Wrap a function so that it will issue a deprecation warning.

>>> @deprecate
... def old_func():
...     print "Hello!"
... 
>>> old_func()
# CallingDeprecatedWarning: example.old_func has been deprecated
Hello!
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  Source code for metatools.imports.utils

import os


[docs]def get_name_for_path(path):

    path = os.path.splitext(path)[0]

    head, base = os.path.split(path)
    name = [base]

    while head and os.path.exists(os.path.join(head, '__init__.py')):
        head, base = os.path.split(head)
        name.insert(0, base)
    
    return '.'.join(name)



[docs]def get_source_path(module):

    path = getattr(module, '__file__', None)

    if not path:
        return

    if path.endswith('.pyc'):
        path = path[:-1]

    if os.path.exists(path):
        return path



[docs]def resolve_relative_name(package, module, relative):
    """Convert a relative import path into an absolute one.

    :param str package: The ``__package__`` that we are in.
    :param str module: The ``__name__`` of the module we are in.
    :param str relative: The module name to resolve.

    Absolute names are passed through untouched.

    """

    if relative.startswith('.'):
        
        # Add a dummy module onto the end if this is a package. It will be
        # pulled off in the loop below.
        if package == module:
            module += '.dummy'
        
        parts = module.split('.')
        while relative.startswith('.'):
            relative = relative[1:]
            parts.pop(-1)
        relative = '.'.join(parts) + ('.' if relative else '') + relative

    return relative
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  Source code for metatools.entrypoints.build

import datetime
import os
import sys
from subprocess import call

import yaml


build_time = datetime.datetime.now()
absolute_self = os.path.abspath(__file__)
local_tools = os.path.abspath(os.path.join(__file__, '..', '..', '..'))


[docs]def dedent(docstring):
    if not docstring:
        return ''
    # Convert tabs to spaces (following the normal Python rules)
    # and split into a list of lines:
    lines = docstring.expandtabs().splitlines()
    # Determine minimum indentation (first line doesn't count):
    indent = sys.maxint
    for line in lines[1:]:
        stripped = line.lstrip()
        if stripped:
            indent = min(indent, len(line) - len(stripped))
    # Remove indentation (first line is special):
    trimmed = [lines[0].strip()]
    if indent < sys.maxint:
        for line in lines[1:]:
            trimmed.append(line[indent:].rstrip())
    
    # Return a single string:
    return '\n'.join(trimmed)



if __name__ == '__main__':
    
    if len(sys.argv) < 3:
        print 'usage: %s entrypoint.yml bin_dir [names]' % sys.argv[0]
        exit(1)
    
    entrypoints = yaml.load(open(sys.argv[1]).read())
    bin_dir = sys.argv[2]
    names = sys.argv[3:] or entrypoints.keys()
    
    if not os.path.exists(bin_dir):
        print '%r does not exist; aborting' % bin_dir
        exit(2)
    
    for name in sorted(names):
        print name
    
        spec = entrypoints.get(name)
        if not spec:
            print '%r is not specified; aborting' % name
            exit(3)
        
        # Strings are a shortcut for only providing an entrypoint.
        if isinstance(spec, basestring):
            spec = {'entrypoint': spec}
        
        # From this point on only work with dicts.
        if not isinstance(spec, dict):
            print 'entrypoint specification must be a dict; got %r' % spec
            continue
        
        # Set some sensible defaults.
        spec.setdefault('type', 'python')
        spec.setdefault('interpreter', spec['type'])
        spec.setdefault('environ', {})
        spec.setdefault('development_preamble', True)
        
        # Python specific defaults.
        spec.setdefault('kwargs', {})
        spec.setdefault('args', ())
        spec.setdefault('module', None)
        spec.setdefault('function', None)
        
        # Bash specific defaults.
        spec.setdefault('command', None)
        
        # Parse a Python string entrypoint.
        entrypoint = spec.pop('entrypoint', None)
        if entrypoint:
            parts = entrypoint.split(':')
            if len(parts) > 2:
                print 'entrypoint must be "package.module" or "package.module:function"; got %r; aborting %s' % (entrypoint, name)
                continue
            spec['module'] = parts[0]
            spec['function'] = parts[1] if len(parts) > 1 else None


        # Make sure it is a type that we understand.
        if spec['type'] not in ('python', 'bash'):
            print 'unknown entrypoint type %r; aborting %s' % (spec['type'], name)
            continue
        
        # Make sure Python entrypoints have a module.
        if spec['type'] == 'python' and not spec['module']:
            print 'python entrypoint must have a module; aborting %s' % (name, )
            continue
        
        # Make sure bash entrypoints have a command.
        if spec['type'] == 'bash' and not spec['command']:
            print 'bash entrypoint must have a command; aborting %s' % (name, )
        
        # This will be concatenated into the final source which will be written.
        source = []
        
        # Shebang.
        source.append('#!/usr/bin/env %(interpreter)s\n' % spec)
        
        # Metadata.
        source.append(dedent('''
            # This file was automatically generated by
            # %(absolute_self)s
            # at %(build_time)s.
         
        ''' % globals()))
        
        # Type specific initialization.
        if spec['type'] == 'python':
            source.append(dedent('''
                import os
                import sys
            
            '''))
        
        # Development pre-amble; hook into the environment from which the tool
        # was called.
        if spec['development_preamble']:
            
            if spec['type'] == 'python':
                source.append(dedent('''
                    # Bootstrap the dev environment.
                    local_tools = %(local_tools)r
                    if local_tools not in sys.path:
    
                        # Add to path to potentially include sitecustomize.
                        sys.path.append(local_tools)
    
                        # Add as site-package.
                        import sitecustomize
                        sitecustomize.add_site_dir(local_tools)
    
                        # Prepend to sites list for child processes.
                        os.environ['KS_PYTHON_SITES'] = local_tools + ':' + os.environ['KS_PYTHON_SITES']
                
                ''' % globals()))
                
        if spec['environ']:
            
            if spec['type'] == 'python':
                source.append('os.environ.update({\n')
                for x in sorted(spec['environ'].iteritems()):
                    source.append('    %r: %r,\n' % x)
                source.append('})\n\n')
            
            elif spec['type'] == 'bash':
                for k, v in sorted(spec['environ'].iteritems()):
                    source.append('export %s=\'%s\'\n' % (k, v.replace('\'', '\'\\\'\'')))
        
        # Call the python code.
        if spec['type'] == 'python':
            source.append('import %(module)s\n' % spec)
            if spec['function']:
                signature = []
                signature.extend(repr(x) for x in spec['args'])
                signature.extend('%s=%r' % x for x in sorted(spec['kwargs'].iteritems()))
                spec.setdefault('signature', ', '.join(signature))
                source.append('%(module)s.%(function)s(%(signature)s)\n' % spec)
        
        elif spec['type'] == 'bash':
            source.append('exec %(command)s $@')
        
        # Write the file.
        with open(os.path.join(bin_dir, name), 'w') as fh:
            fh.write(''.join(source))
        call(['chmod', '+x', os.path.join(bin_dir, name)])
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from __future__ import print_function

import sys
import re
import optparse
import os
import token
import itertools
import lib2to3.pgen2.tokenize
import lib2to3.pygram
import lib2to3.pytree
import hashlib
import difflib
import traceback
from cStringIO import StringIO


[docs]def diff_texts(a, b, filename):
    """Return a unified diff of two strings."""
    a = a.splitlines()
    b = b.splitlines()
    return '\n'.join(difflib.unified_diff(
        a, b,
        filename, filename,
        "(original)", "(refactored)",
        lineterm="",
    ))



[docs]def module_name_for_path(path):
    head, module = os.path.split(os.path.splitext(path)[0])
    while os.path.exists(os.path.join(head, '__init__.py')):
        head, tail = os.path.split(head)
        module = tail + '.' + module

    # key_base pseudopackages; only the few that the external tools are
    # in.
    if '/key_base/' in head:
        if '/maya/python/' in head:
            return 'ks.maya.' + module
        if '/key_base/python/' in head:
            return 'ks.' + module

    return module



[docs]def resolve_relative(relative, module):

    if not relative.startswith('.'):
        return 0, relative

    orig_relative = relative
    parts = module.split('.')

    while relative.startswith('.'):
        relative = relative[1:]
        parts.pop(-1)
    parts.append(relative)
    
    return len(orig_relative) - len(relative), '.'.join(x for x in parts if x)



def _iter_chunked_source(source):
    driver = lib2to3.pgen2.driver.Driver(lib2to3.pygram.python_grammar, lib2to3.pytree.convert)
    
    if hasattr(lib2to3.pgen2.tokenize, 'detect_encoding'):
        string_io = StringIO(source)
        encoding, _ = lib2to3.pgen2.tokenize.detect_encoding(string_io.readline)
    else:
        encoding = 'utf8'

    tree = driver.parse_string(source)
    for is_source, group in itertools.groupby(_iter_chunked_node(tree), lambda (is_source, _): is_source):
        yield is_source, ''.join((value.encode(encoding) if isinstance(value, unicode) else value) for _, value in group)


def _iter_chunked_node(node):

    if isinstance(node, lib2to3.pytree.Node):
        for child in node.children:
            for chunk in _iter_chunked_node(child):
                yield chunk

    else:
        
        # Deal with comments and spaces; comments -> False
        prefix = node.prefix or ''
        yield (not prefix.strip().startswith('#')), prefix

        # Everything that isn't a STRING can have identifiers.
        yield (node.type not in (token.STRING, )), node.value


[docs]def rewrite(source, mapping, module_name=None, non_source=False):

    rewriter = Rewriter(mapping, module_name)

    if non_source:
        return rewriter(source)

    rewritten = []

    # Break the source into chunks that we may find identifiers in, and those
    # that we won't.
    for is_source, source in _iter_chunked_source(source):

        # Don't bother looking in comments and strings.
        if is_source:
            rewritten.append(rewriter(source))
        else:
            rewritten.append(source)

    return ''.join(rewritten)



[docs]class Rewriter(object):

    _direct_import_re = re.compile(r'''
        import\s+
        (
            (?:
                (?:,\s*)? # Splitting consecutive imports.
                [\w\.]+ # The thing being imported.
                (?:\s+as\s+\w+\s*?)? # It's new name.
            | \*
            )+
        )
    ''', re.X)

    _import_from_re = re.compile(r'''
        from\s+
        ([\w\.]+)\s+
        import\s+
        (
            (?:
                (?:,\s*)? # Splitting consecutive imports.
                \w+ # The thing being imported.
                (?:\s+as\s+\w+\s*?)? # It's new name.
            | \*
            )+
        )
    ''', re.X)

    _usage_re = re.compile(r'''
        [a-zA-Z_][a-zA-Z_0-9]*
        (:?.[a-zA-Z_][a-zA-Z_0-9]*)*
    ''', re.X)

    def __init__(self, mapping, module_name):

        self.mapping = mapping
        self.module_name = module_name
        self.substitutions = {}

    def __call__(self, source):

        source = self._import_from_re.sub(self.import_from, source)
        source = self._direct_import_re.sub(self.direct_import, source)
        source = self._usage_re.sub(self.usage, source)

        for from_, to in self.substitutions.iteritems():
            source = source.replace(from_, to)

        return source

[docs]    def add_substitution(self, source):
        tag = '__%s__' % hashlib.md5(source).hexdigest()
        self.substitutions[tag] = source
        return tag


[docs]    def split_as_block(self, block):
        for chunk in block.split(','):
            name, as_ = (re.split(r'\s+as\s+', chunk) + [None])[:2]
            name = name.strip()
            as_ = as_ and as_.strip()
            yield name, as_


[docs]    def import_from(self, m):

        # print 'import_from:', m.groups()
        was_relative, base = resolve_relative(m.group(1), self.module_name)

        imports = []

        # Convert the full names of every item.
        for name, ident in self.split_as_block(m.group(2)):
            full_name = base + '.' + name
            imports.append((
                self.convert_module(full_name) or full_name,
                ident,
            ))
        
        # Assert that every item shares the same prefix.
        new_base = imports[0][0].split('.')[:-1]
        if any(x[0].split('.')[:-1] != new_base for x in imports[1:]):
            raise ValueError('conflicting rewrites in single import')

        # Restore the relative levels.
        if was_relative:
            new_base = self.make_relative(new_base)
        else:
            new_base = '.'.join(new_base)

        # Rebuild the "as" block.
        imports = [(name.split('.')[-1], ident) for name, ident in imports]
        imports = [('%s as %s' % (name, ident) if ident else name) for name, ident in imports]

        # Format the final source.
        return self.add_substitution('from %s import %s' % (
            new_base,
            ', '.join(imports)
        ))


[docs]    def make_relative(self, target):
        base = (self.convert_module(self.module_name) or self.module_name).split('.')
        while target and base and target[0] == base[0]:
            target = target[1:]
            base = base[1:]
        return '.' * len(base) + '.'.join(target)


[docs]    def direct_import(self, m):
        # print 'direct_import:', m.groups()

        imports = []

        # Convert the full names of every item.
        for name, ident in self.split_as_block(m.group(1)):
            imports.append((
                self.convert_module(name) or name,
                ident,
            ))

        # Rebuild the "as" block.
        imports = [('%s as %s' % (name, ident) if ident else name) for name, ident in imports]

        # Format the final source.
        return self.add_substitution('import ' + ', '.join(imports))


[docs]    def usage(self, m):
        # print 'usage:', m.group(0)
        name = m.group(0)
        name = self.convert_identifier(name) or name
        return name


[docs]    def convert_module(self, name):
        parts = name.split('.')
        for old, new in self.mapping.iteritems():
            old_parts = old.split('.')
            if parts[:len(old_parts)] == old_parts:
                return '.'.join([new] + parts[len(old_parts):])


[docs]    def convert_identifier(self, name):
        parts = name.split('.')
        for old, new in self.mapping.iteritems():
            old_parts = old.split('.')
            if parts[:len(old_parts)] == old_parts:
                return '.'.join([new] + parts[len(old_parts):])






[docs]def main():

    opt_parser = optparse.OptionParser(usage="%prog [options] from:to... path...")
    opt_parser.add_option('-w', '--write', action='store_true')
    opts, args = opt_parser.parse_args()

    renames = []
    for i, arg in enumerate(args):
        if ':' not in arg:
            break
        old, new = arg.split(':', 1)
        renames.append((old, new))
    args = args[i:]

    if not renames or not args:
        opt_parser.print_usage()
        exit(1)

    visited_paths = set()
    changed = set()

    def process(dir_name, path):

        if path.startswith('._') or not path.endswith('.py'):
            return

        if dir_name is not None:
            path = os.path.join(dir_name, path)

        if path in visited_paths:
            return
        visited_paths.add(path)

        print('#', path, file=sys.stderr)

        module_name = module_name_for_path(path)
        original = open(path).read().rstrip() + '\n'
        refactored = rewrite(original, dict(renames), module_name)

        if re.sub(r'\s+', '', refactored) != re.sub(r'\s+', '', original):
            print(diff_texts(original, refactored, path))
            if opts.write:
                with open(path, 'wb') as fh:
                    fh.write(refactored)

    for arg in args:

        try:
            process(None, arg)
        except Exception:
            print('# ERROR during', arg, file=sys.stderr)
            traceback.print_exc()

        for dir_name, dir_names, file_names in os.walk(arg):
            dir_names[:] = [x for x in dir_names if not x.startswith('.')]
            for file_name in file_names:
                try:
                    process(dir_name, file_name)
                except Exception:
                    print('# ERROR during', os.path.join(dir_name, file_name), file=sys.stderr)
                    traceback.print_exc()

    print('Modified (%d)' % len(changed), file=sys.stderr)
    print('\n'.join(sorted(changed)), file=sys.stderr)



if __name__ == '__main__':
    main()
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  Source code for metatools.config

"""Tools for easy persistance of configuration and user preferences for tools.

Configurations are split into sections and keys; sections are conceptually for
each tool (or other grouping of settings), and keys are for individual settings
within that tool/section. In the current implementation, individual sections
are saved within YAML files as a mapping.

Basic usage::
    
    # Creating the config object; give it a unique name. Slashes will be
    # used directly to specify sub-directories.
    config = metatools.config.Config('your_company/' + __name__)

    # Use a value within the config; treat it like a dict.
    dialog = setup_gui(width=config.get('width', 800))

    # Save the values later.
    config['width'] = dialog.width()
    config.save() # Only if there were changes to the values.

Quick use::

    width = metatools.config.get('your_company/' + __name__, 'width') 
    metatools.config.set('your_company/' + __name__, 'width', width)


"""

import os

import yaml


[docs]class Config(dict):
    """Mapping which persists to disk via YAML serialization.

    Use like a dictionary.

    """

    def __init__(self, name):
        self.name = name
        if os.path.isabs(name):
            self.path = name
        else:
            self.path = os.path.expanduser('~/.%s.yml' % name)
        self.revert()

[docs]    def revert(self):
        """Revert to saved state."""
        if not os.path.exists(self.path):
            self.clear()
        else:
            saved = yaml.load(open(self.path).read())
            self.clear()
            self.update(saved)
        self.dirty = False


[docs]    def save(self, force=False):
        """Persist the current contents.

        :param bool force: Always write, even if there were no changes.

        """

        if not force and not self.dirty:
            return
        if self:
            encoded = yaml.dump(dict(self),
                indent=4,
                default_flow_style=False,
            )
            directory = os.path.dirname(self.path)
            if not os.path.exists(directory):
                os.makedirs(directory)
            with open(self.path, 'wb') as fh:
                fh.write(encoded)
        elif os.path.exists(self.path):
            os.unlink(self.path)


[docs]    def delete(self):
        """Clear and delete; same as clear() and save()."""
        self.clear()
        if os.path.exists(self.path):
            os.unlink(self.path)


    def __setitem__(self, key, value):
        super(Config, self).__setitem__(key, value)
        self.dirty = True

[docs]    def update(self, *args, **kwargs):
        super(Config, self).update(*args, **kwargs)
        self.dirty = True


    def __delitem__(self, key):
        super(Config, self).__delitem__(key)
        self.dirty = True

    def __enter__(self):
        return self

    def __exit__(self, type_, value, tb):
        if not type_:
            self.save()



[docs]def get(section, name, *args):
    config = Config(section)
    try:
        return config[name]
    except KeyError:
        if args:
            return args[0]
        else:
            raise



[docs]def set(section, name, value):
    config = Config(section)
    config[name] = value
    config.save()



[docs]def main():

    import ast
    from optparse import OptionParser

    optparser = OptionParser('%prog [options] section name [value]')
    opts, args = optparser.parse_args()

    # Basic get.
    if len(args) == 2:
        print get(*args)

    # Basic set.
    elif len(args) == 3:
        section, name, raw_value = args
        try:
            value = ast.literal_eval(raw_value)
        except SyntaxError:
            value = raw_value
        set(section, name, value)

    else:
        optparser.print_usage()
        exit(1)



if __name__ == '__main__':
    main()
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from __future__ import absolute_import

import logging
import os
import errno
import sys


log = logging.getLogger(__name__)


[docs]def patch(to_patch, name=None, must_exist=True, max_version=None):
    """Monkey patching decorator.
    
    :param to_patch: The object to patch.
    :param str name: The attribute of the object to patch; defaults to name of
        the patch function.
    :param bool must_exist: Must the original exist for the patch to be applied?
    :param tuple max_version: The maximum Python version to apply this patch to.
    
    :return: A decorator which takes a function and applies the patch, returning
        the patched version.
    
    Usage::
    
        # Patch os.listdir to return all lowercase.
        @patch(os)
        def listdir(original, path):
            return [x.lower() for x in original(path)]
        
        # It is patched in place.    
        os.listdir('.')
        
        # The new function still refers to the original.
        listdir('.')
        
        # Patch chflags to do nothing in Python up to 2.6.
        @patch(os, 'chflags', max_version=(2, 6))
        def patched_chflags(func, *args, **kwargs):
            pass
    
    """
    
    # Build a decorator which will apply the patch.
    def _decorator(func):
        
        # Get the name we are replacing.
        attrname = name or func.__name__
        
        # The thing we are replacing.
        func.__monkeypatched__ = original = getattr(to_patch, attrname, None)
        
        # A function to actually call the patch.
        def _patch_wrapper(*args, **kwargs):
            return func(func.__monkeypatched__, *args, **kwargs)
        
        # Make it look like the original.
        _patch_wrapper.__name__ = original.__name__ if original else func.__name__
        _patch_wrapper.__doc__ = '\n\n--- Monkey-Patched ---\n\n'.join(filter(None, [
            func.__doc__,
            original.__doc__ if original else 'Original %r does not exist.' % attrname,
        ])) or None
        
        # Bail if we don't want to apply the patch.
        if max_version and sys.version[:len(max_version)] > max_version:
            log.log(5, 'not patching %s.%s with %s.%s; version > %r',
                getattr(to_patch, '__name__', to_patch),
                attrname,
                getattr(func, '__module__', 'unknown'),
                getattr(func, '__name__', func),
                max_version,
            )
            return _patch_wrapper
        
        # Bail if it doesn't exist.
        if must_exist and not original:
            log.log(5, 'not patching %s.%s with %s.%s; original does not exist',
                getattr(to_patch, '__name__', to_patch),
                attrname,
                getattr(func, '__module__', 'unknown'),
                getattr(func, '__name__', func),
            )
            return _patch_wrapper
            
        # Install the patch.
        log.log(5, 'patching %r.%s with %r', to_patch, attrname, func)
        setattr(to_patch, attrname, _patch_wrapper)
        
        # Return the *patched* function.
        return _patch_wrapper
    
    # Return the patch building decorator.
    return _decorator



if __name__ == '__main__':
    
    import os
    
    @patch(os)
    def listdir(func, path):
        return [x.upper() for x in func(path)]
    
    print '\n'.join(os.listdir('.'))
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"""This module deals with finding absolute paths to executables or apps to run.
It is imperative that we return absolute paths so that the executables will be
able to bootstrap a proper development environment.

Apps are searched for within ``key_base/applications`` in all tools listed in
:envvar:`KS_PYTHON_SITES` and in :envvar:`KS_TOOLS`. Executables are searched
for within :envvar:`PATH`.

"""

import sys
import os


[docs]def get_executable_path(name):
    """Find an executable on the current $PATH.
    
    :param str name: The name of the executable to find.
    :throws ValueError: When it cannot find an executable.
    
    >>> get_executable_path('toolbox')
    <snip $KS_TOOLS>/key_base/bin/generated/toolbox
    
    """
    for dir in os.environ['PATH'].split(':'):
        path = os.path.join(dir, name)
        if os.path.exists(path):
            return path
    raise ValueError('could not find executable %r' % name)



[docs]def get_app_or_executable_cmd(app_name, exec_name=None):
    """Find an OS X app (if on a Mac), and fall back to an executable.
    
    :param str app_name: The name of the OS X application to find
        (without ``.app``).
    :param str exec_name: The name of the executable to find;
        defaults to ``app_name``.
    :throws ValueError: When it cannot find an app or executable.
    :returns: A list that is directly usable in :class:`subprocess.Popen`,
        and which anything appended to will be treated as an argument.
    
    On a Mac when there is an application:
    
    >>> get_app_or_executable_cmd('qb-reelsmart', 'qb_reelsmart')
    ['open', '<snip $KS_TOOLS>/key_base/qb-reelsmart.app', '--args']
    
    On Linux, or when there is no application:
    
    >>> get_app_or_executable_cmd('qb-reelsmart', 'qb_reelsmart')
    ['<snip $KS_TOOLS>/key_base/bin/generated/qb_reelsmart']
    
    """
    
    # Prioritize applications on OS X
    if sys.platform.startswith("darwin"):
        tools_paths = os.environ.get('KS_PYTHON_SITES', '').split(':')
        tools_paths.append(os.environ['KS_TOOLS'])
        for tools_path in tools_paths:
            app_path = os.path.join(tools_path, 'key_base', 'applications', app_name + '.app')
            if os.path.exists(app_path):
                return ['open', app_path, '--args']
    
    # Default to looking for an executable.
    return [get_executable_path(exec_name or app_name)]



if __name__ == '__main__':
    
    import optparse
    optparser = optparse.OptionParser()
    optparser.add_option('-a', '--app', dest="app", action="store_true", default=False)
    opts, args = optparser.parse_args()
    
    if opts.app:
        print get_app_or_executable_cmd(*args)
    else:
        print get_executable_path(*args)
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  Source code for metatools.imports.discovery

import os
import ast

from . import utils


[docs]def get_toplevel_imports(module):
    """Get the imports at the top-level of the given Python module.

    :param module: An actual module; not the name.
    :returns list: The absolute names of everything imported,

    """


    path = utils.get_source_path(module)

    if path is None:
        return []

    return parse_imports(
        open(path).read(),
        getattr(module, '__package__'),
        getattr(module, '__name__'),
        path=path,
    )



[docs]def parse_imports(source, package=None, module=None, path=None, toplevel=True):
    """Get the imports at the top-level of the given Python module.

    :param str source: Python source code.
    :param str package: The ``__package__`` this source is from.
    :param str module: The ``__name__`` this source is from.
    :param bool toplevel: Walk the full AST, or only look at the top-level?
    :returns list: The names of everything imported; absolute if package
        and module are provided.

    """

    names = []

    try:
        # Discard all trailing whitespace to avoid syntax errors due to
        # too much white in the last line.
        mod_ast = ast.parse(source.rstrip())
    except SyntaxError as e:
        print '# %s: SyntaxError in %s: %s' % (__name__, path, e)
        return []

    for node in ast.walk(mod_ast) if not toplevel else mod_ast.body:
        if isinstance(node, ast.Import):
            names.extend(alias.name for alias in node.names)
        elif isinstance(node, ast.ImportFrom):
            base = '.' * node.level + (node.module or '')
            names.append(base)
            if node.module:
                base += '.'
            names.extend(base + alias.name for alias in node.names)

    if package is not None and module is not None:
        names = [utils.resolve_relative_name(package, module, name) for name in names]

    return names



[docs]def path_is_in_directories(path, directories):
    """Is the given path within the given directory?

    :param str path: The path to test.
    :param str directory: The directory to test if the path is in.
    :returns bool:

    """

    a = filter(None, os.path.abspath(path)[1:].split('/'))
    bs = [filter(None, os.path.abspath(x)[1:].split('/')) for x in directories]
    return any(a[:len(b)] == b for b in bs)
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  Source code for metatools.deprecate

import functools
import sys
import warnings


from .imports import resolve_relative_name


[docs]class CallingDeprecatedWarning(UserWarning):
    pass



[docs]class AttributeRenamedWarning(UserWarning):
    pass



[docs]class FunctionRenamedWarning(UserWarning):
    pass



[docs]class ModuleRenamedWarning(UserWarning):
    pass



[docs]class renamed_attr(object):

    """Proxy for renamed attributes (or methods) on classes.

    Getting and setting values will be redirected to the provided name,
    and warnings will be issues every time.

    E.g.::

        >>> class Example(object):
        ... 
        ...     new_value = 'something'
        ...     old_value = renamed_attr('new_value')
        ...     
        ...     def new_func(self, a, b):
        ...         return a + b
        ...         
        ...     old_func = renamed_attr('new_func')

        >>> e = Example()

        >>> e.old_value = 'else'
        # AttributeRenamedWarning: Example.old_value renamed to new_value

        >>> e.old_func(1, 2)
        # AttributeRenamedWarning: Example.old_func renamed to new_func
        3

    """

    def __init__(self, new_name):
        self.new_name = new_name
        self._old_name = None # We haven't discovered it yet.

    def old_name(self, cls):
        if self._old_name is None:
            for k, v in vars(cls).iteritems():
                if v is self:
                    self._old_name = k
                    break
        return self._old_name

    def __get__(self, instance, cls):
        old_name = self.old_name(cls)
        warnings.warn('%s.%s was renamed to %s' % (
            cls.__name__, old_name, self.new_name,
        ), AttributeRenamedWarning, stacklevel=2)
        return getattr(instance if instance is not None else cls, self.new_name)

    def __set__(self, instance, value):
        old_name = self.old_name(instance.__class__)
        warnings.warn('%s.%s was renamed to %s' % (
            instance.__class__.__name__, old_name, self.new_name,
        ), AttributeRenamedWarning, stacklevel=2)
        setattr(instance, self.new_name, value)



[docs]def renamed_func(func, name=None, module=None):

    """Proxy for renamed functions.

    :param func: The function to actually call.
    :param str name: The name that this used to be called; for warnings.
    :param str module: The module that this used to be in; for warnings.
    :returns: A function which calls the original, and omits a warning.

    E.g.::

        >>> def new(a, b):
        ...     return a + b

        >>> old = renamed_func(new, 'old', __name__)

        >>> old(1, 2)
        # FunctionRenamedWarning: example.old renamed to example.new
        3

    """
    if name:
        if module:
            full_name = '%s.%s' % (module, name)
        else:
            full_name = name
    else:
        full_name = None

    @functools.wraps(func)
    def _wrapper(*args, **kwargs):
        if full_name is not None:
            warnings.warn('%s was renamed to %s.%s' % (
                full_name, func.__module__, func.__name__,
            ), FunctionRenamedWarning, stacklevel=2)
        else:
            warnings.warn('renamed to %s.%s' % (
                func.__module__, func.__name__,
            ), FunctionRenamedWarning, stacklevel=2)
        return func(*args, **kwargs)

    if name:
        _wrapper.__name__ = name
    if module:
        _wrapper.__module__ = module
    
    return _wrapper



[docs]def module_renamed(new_name):
    """Replace the current module with the one found at the given name.

    Issues a :class:`ModuleRenamedWarning`.

    For example,

    ``new.py``::

        >>> def func():
        ...     print "Hello from %s!" % __name__

    ``old.py``::

        >>> from metatools.deprecate import module_renamed
        >>> module_renamed('new')

    ``use.py``::

        >>> from old import func
        # ModuleRenamedWarning: old was renamed to new
        >>> func()
        Hello from new!

    """

    frame = sys._getframe(1)

    old_name = frame.f_globals['__name__']
    old_package = frame.f_globals.get('__package__')
    new_name = resolve_relative_name(old_package, old_name, new_name)

    # 3 stacks above is where it was actually imported from. Warn before import
    # so that it will still go through even if the import is bad.
    warnings.warn('%s was renamed to %s' % (old_name, new_name), ModuleRenamedWarning, stacklevel=3)

    new_module = __import__(new_name, fromlist=['.'])

    # The actual redirect is here. In CPython this will result in the initial
    # import statement returning the new module instead of the old one.
    sys.modules[old_name] = new_module



[docs]def deprecate(func):
    """Wrap a function so that it will issue a deprecation warning.

    ::

        >>> @deprecate
        ... def old_func():
        ...     print "Hello!"
        ... 
        >>> old_func()
        # CallingDeprecatedWarning: example.old_func has been deprecated
        Hello!

    """

    @functools.wraps(func)
    def _wrapped(*args, **kwargs):
        warnings.warn('%s.%s has been deprecated' % (
            func.__module__, func.__name__,
        ), CallingDeprecatedWarning, stacklevel=2)
        return func(*args, **kwargs)

    return _wrapped
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  Source code for metatools.imports.reload

"""Automatically reloading modules when their source has been updated.

This also allows for some state retention in reloaded modules, for modules
to specify dependencies that must be checked for being outdated as well, and to
unload those dependencies on reload.

There are two ways that we use to track if something should be reloaded, the
last modification time of a file, and the last time we reloaded a module.

The modification time is to determine if a module has actually changed, and if
it is newer than a previously seen time, then that module will be reloaded.

Every module reload will store the time at which it reloads (determined at the
start of an autoreload cycle). Then, in another autoreload cycle, another
module can see when it's dependencies changes by comparing its reload time with
the dependency's. If a dependency was reloaded, then reload ourselves as well.

This is not perfect, and it is known to cause numerous issues (e.g. circular
imports cause some strange problems), however we have found that the problems
it brings up are minor in comparison to the speed boost it tends to give us
while in active development.

A better algorithm would construct a full module graph (it would not be
acyclic), and iteratively expand the region that must be reloaded. Then it
would linearize the dependencies and reload everything in a big chain.

The tricky part is since `module discovery <discovery>` does not reveal the
actual intensions of the code, e.g.:

.. digraph:: actual_graph

    {rank=same; "core" "gui" "utils"}

    "__init__" -> "core"

    "core" -> "utils"

    "gui" -> "core"
    "gui" -> "utils"

but all the dependancies that it is actually capable of, e.g.:

.. digraph:: discovered_graph

    {rank=same; "core" "gui" "utils"}

    "__init__" -> "core"

    "core" -> "__init__" [constraint=false]
    "core" -> "utils"

    "gui" -> "__init__" [constraint=false]
    "gui" -> "core"
    "gui" -> "utils"




"""

import __builtin__
import os
import sys
import time

from . import utils
from . import discovery


_VERBOSE = False

# Memoization stores.
_reload_times = {}
_modification_times = {}
_child_lists = {}


def __before_reload__():
    return _reload_times, _modification_times, _child_lists


def __after_reload__(state):
    state = state or ()
    for src, dst in zip(state, (_reload_times, _modification_times, _child_lists)):
        for k, v in src.iteritems():
            dst.setdefault(k, v)


def _iter_children(module, visited=None):
    
    if visited is None:
        visited = set()
    
    # Make sure to not hit the same module twice.
    if module.__name__ in visited:
        return
    visited.add(module.__name__)
    
    dependencies = _child_lists.get(module.__name__)
    if dependencies is None:

        children = []

        path = utils.get_source_path(module)

        # Get the absolute names of top-level imports.
        discovered_names = discovery.get_toplevel_imports(module)
        
        if _VERBOSE:
            print '# DISCOVERY for', module.__name__
            for name in discovered_names:
                print '#     ', name

        if discovered_names:

            # Look in $KS_TOOLS, if it is set.
            include_path = [os.environ.get('KS_TOOLS')]

            # Include anywhere on $KS_PYTHON_SITES that we could have
            # been imported from.
            include_path.extend(x for x in os.environ.get('KS_PYTHON_SITES', '').split(':') if
                x and discovery.path_is_in_directories(path, [x])
            )

            # Include anywhere on the path that we could have been
            # imported from.
            include_path.extend(x for x in sys.path if
                discovery.path_is_in_directories(path, [x])
            )

            # Finally, determime which of the discovered children are
            # on this path.
            include_path = filter(None, include_path)
            for discovered_name in discovered_names:
                discovered_module = sys.modules.get(discovered_name)
                discovered_path = discovered_module and utils.get_source_path(discovered_module)
                if discovered_path and discovery.path_is_in_directories(discovered_path, include_path):
                    children.append(discovered_name)

        # Manually specified children.
        children.extend(getattr(module, '__also_reload__', []))

        # Resolve them all.
        children = [
            utils.resolve_relative_name(module.__package__, module.__name__, name)
            for name in children
            if name
        ]

        # Finally, get all of the modules.
        dependencies = []
        seen = set()
        for name in children:

            if name in seen:
                continue
            seen.add(name)

            dependency = sys.modules.get(name)
            if dependency is not None:
                dependencies.append(dependency)

        _child_lists[module.__name__] = dependencies

        if _VERBOSE:
            print '# DEPENDENCIES FOR', module.__name__
            for x in dependencies:
                print '#    ', x.__name__

    for child in dependencies:
        yield child



def _iter_chain(module, visited=None):
    
    if visited is None:
        visited = set()
    
    # Make sure to not hit the same module twice.
    if module.__name__ in visited:
        return
    visited.add(module.__name__)
    
    for child in _iter_children(module, visited):
        for x in _iter_chain(child, visited):
            yield x
    yield module




def _is_outdated(module):
    
    file_path = utils.get_source_path(module)
    if file_path is not None:
        
        # Determine if we should reload via mtimes.
        last_modified_time   = _modification_times.get(file_path)
        modified_time = os.path.getmtime(file_path)
        
        _modification_times[file_path] = modified_time
        
        if last_modified_time and last_modified_time < modified_time:
            return True
    
    return False


[docs]def is_outdated(module, recursive=True):
    mods = _iter_chain(module) if recursive else [module]
    return any(_is_outdated(mod) for mod in mods)





[docs]def reload(module, _time=None):
    
    print '# autoreload: Reloading: %s at 0x%x' % (module.__name__, id(module))
        
    state = None
    if hasattr(module, '__before_reload__'):
        state = module.__before_reload__()
        
    __builtin__.reload(module)
    
    # Wipe the child cache.
    _child_lists.pop(module.__name__, None)

    # Remember when it was reloaded.
    _reload_times[module.__name__] = _time or time.time()()
    if _VERBOSE:
        print '\n'.join('%s: %s' % (t, n) for n, t in sorted(_reload_times.iteritems()))

    if hasattr(module, '__after_reload__'):
        module.__after_reload__(state)



[docs]def autoreload(module, visited=None, force_self=None, _depth=0, _time=None):
    
    if visited is None:
        visited = set()
    
    # Make sure to not hit the same module twice. Don't need to add it to
    # visited because _iter_children will do that.
    if module.__name__ in visited:
        return
    visited.add(module.__name__)
    
    _time = _time or time.time()

    if _VERBOSE:
        if not _depth:
            print '# autoreload:', module.__name__
        print '# autoreload: -->' + '  ' * _depth, module.__name__

    my_time = _reload_times.get(module.__name__)
    if _VERBOSE and my_time:
        print '# autoreload: %s last reloaded at %s' % (module.__name__, my_time)

    # Give all children a chance to reload.
    child_reloaded = False
    for child in _iter_children(module):
        child_reloaded = autoreload(child, visited, _depth=_depth+1, _time=_time) or child_reloaded

        # Reload if the child has been reloaded before us, even if not this time.
        if not child_reloaded:
            child_time = _reload_times.get(child.__name__)
            child_reloaded = child_time and (not my_time or child_time > my_time)
            if child_reloaded:
                print '# autoreload: Child %s of %s was previously reloaded' % (child.__name__, module.__name__)
    
    # Reload ourselves if any children did, or if we are out of date.
    if force_self or child_reloaded or _is_outdated(module):
        reload(module, _time=_time)
        return True
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