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Threads

Functions for working with threads in Qt applications. Usually for dealing
with running in the main event loop (e.g. thread) or not.

These functions are known to work as reasonable replacements for the functions
provided by both Maya and Nuke.

We want to be able to use these functions and have them present reasonable
actions even if there is no event loop. In most cases, that means immediately
calling the function.

Another large benefit of these functions is that they are re-rentrant, unlike
the functions provided in either Maya or Nuke which will lock up the main
thread if called from the main thread.


	
uitools.threads.defer_to_main_thread(func, *args, **kwargs)[source]

	Call the given function in the main thread, but don’t wait for results.

If an exception is thrown, a traceback will be printed.

This function is re-entrant, and calling from the main thread will call the
passed function immediately (discarding the result).

If Qt is not running, it will call the function immediately.






	
uitools.threads.call_in_main_thread(func, *args, **kwargs)[source]

	Call the given function in the main thread, and wait for results.

If an exception is thrown, it will be reraised here.

This function is re-entrant, and calling from the main thread will call the
passed function immediately.

If Qt is not running, it will call the function immediately.






	
uitools.threads.is_main_thread()[source]

	Return True if this is in the main thread (or Qt is not running).
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Trampoline to Main Thread

Greenlet-based main-thread trampolining for UIs.

During the normal execution of a function, it will be running in the
main thread. However, special functions (provided by this module) will
allow for that function to be interrupted, leave the main thread, wait
for some action, and then resume the function back in the main thread.

@trampoline.decorate(threads.call_in_main_thread)
def test_something(self):

    # We are running in the main thread.
    dialog = my_tool.run()

    # Fall back out of the main event loop while we want for the following
    # to become true.
    button = trampoline.qpath(dialog, '//QPushButton[@enabled]', timeout=5)[0]

    # Do something else in the main thread.

    # Wait a second while letting the event loop resume.
    trampoline.sleep(1)






	
uitools.trampoline.trampoline(call_in_main_thread, func, *args, **kwargs)[source]

	Call a function in the main thread, allowing it to bounce into the background.

When called via trampoline a function’s main body will execute in the
main thread. However, it is allowed to use bounce() (and functions
which use bounce()) to effectively run synchronous tasks in the
background while giving the main thread a chance to perform other tasks.

def my_func():
    print 'Going to sleep (without locking up the main thread)...'
    bounce(sleep, 10)
    print 'Back!'









	Parameters:	
	call_in_main_thread – Function to call another function in the main thread.

	func – The function to run.

	*args – Passed to func.



	**kwargs – Passed to func.
















	
uitools.trampoline.decorate(call_in_main_thread)[source]

	Decorate a function so that its body runs in the main thread as
if called via trampoline().






	
uitools.trampoline.bounce(func=None, *args, **kwargs)[source]

	Perform an effectively sychnorous call in the background from a
trampolined function.





	Parameters:	
	func – The function to call.

	*args – Passed to func.



	**kwargs – Passed to func.








	Returns:	The return value of func.




	Raises :	Anything that func raises.












	
uitools.trampoline.sleep(seconds)[source]

	Sleep in the background.






	
uitools.trampoline.qpath(root, query, timeout=5, repeat_delay=0.033, strict=False)[source]
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Querying Qt Graphs

XPath-like query system, designed for axising Qt but usable elsewhere.

Differences from XPath:


	Leading slash is ignored, since we are always passing in root objects.



Axis specifiers:


	
	attribute

	@abc -> self.abc







	
	child

	xyz -> child::xyz







	
	self

	. -> self







	
	parent

	.. -> self.parent()










	
uitools.qpath.qpath(root, query, globals=None)[source]

	Return a list of results by applying a query string to a context.





	Parameters:	
	root (object [http://docs.python.org/2.7/library/functions.html#object]) – The object to start the search at.

	query (str [http://docs.python.org/2.7/library/functions.html#str]) – The QPath query to process in the context of the
given root.






	Return list:	The results.












	
uitools.qpath.qpath_iter(node_iter, query, globals=None)[source]
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  Source code for uitools.threads

"""Functions for working with threads in Qt applications. Usually for dealing
with running in the main event loop (e.g. thread) or not.

These functions are known to work as reasonable replacements for the functions
provided by both Maya and Nuke.

We want to be able to use these functions and have them present reasonable
actions even if there is no event loop. In most cases, that means immediately
calling the function.

Another large benefit of these functions is that they are re-rentrant, unlike
the functions provided in either Maya or Nuke which will lock up the main
thread if called from the main thread.

"""

from __future__ import absolute_import

import Queue as queue
import traceback
import sys

from .qt import QtCore, QtGui


if QtCore:


    class _Event(QtCore.QEvent):

        _type = QtCore.QEvent.registerEventType()

        def __init__(self, res_queue, func, args, kwargs):
            super(_Event, self).__init__(self._type)
            self.res_queue = res_queue
            self.func = func
            self.args = args
            self.kwargs = kwargs

        def process(self):

            self.accept()

            try:
                res = self.func(*self.args, **self.kwargs)

            # Catch EVERYTHING, including KeyboardInterrupt and SystemExit.
            except:

                if self.res_queue:
                    self.res_queue.put((False, sys.exc_info()[1]))
                else:
                    sys.stderr.write('Uncaught exception in main thread.\n')
                    traceback.print_exc()

            else:
                if self.res_queue:
                    self.res_queue.put((True, res))

            return True


    class _Dispatcher(QtCore.QObject):

        def __init__(self):
            super(_Dispatcher, self).__init__()

            self.running = False
            self._app = None

            # If we can grab the app, push over to its thread, and then
            # queue up (or immediately call) the signal.
            if self.app:
                self.moveToThread(self.app.thread())
                self.defer(self.signal_start)

            # Otherwise, schedule a timer to run (assumed to be in the
            # main thread) so that we can grab the app at that point.
            else:
                QtCore.QTimer.singleShot(0, self.signal_start)

        def signal_start(self):
            self.running = True
            if self.thread() is not self.app.thread():
                self.moveToThread(self.app.thread())

        @property
        def app(self):
            if self._app is None:
                self._app = QtGui.QApplication.instance()
            return self._app

        def event(self, event):
            if isinstance(event, _Event):
                return event.process()
            else:
                return super(_Dispatcher, self).event(event)

        def is_main_thread(self):
            return (not self.running) or self.app.thread() is QtCore.QThread.currentThread()

        def defer(self, func, *args, **kwargs):

            if self.is_main_thread():
                func(*args, **kwargs)
                return

            self.app.postEvent(self, _Event(None, func, args, kwargs))

        def call(self, func, *args, **kwargs):

            if self.is_main_thread():
                return func(*args, **kwargs)

            # TODO: Be able to figure out when the function is called
            # but does not throw something into the queue (for whatever
            # reasons, so that we can stop blocking. Perhaps a pair of
            # weakrefs?

            res_queue = queue.Queue()
            self.app.postEvent(self, _Event(res_queue, func, args, kwargs))
            ok, res = res_queue.get()

            if ok:
                return res
            else:
                raise res


    _dispatcher = _Dispatcher()

else:

    _dispatcher = None


[docs]def defer_to_main_thread(func, *args, **kwargs):
    """Call the given function in the main thread, but don't wait for results.

    If an exception is thrown, a traceback will be printed.

    This function is re-entrant, and calling from the main thread will call the
    passed function immediately (discarding the result).

    If Qt is not running, it will call the function immediately.

    """
    if not _dispatcher:
        func(*args, **kwargs)
        return
    _dispatcher.defer(func, *args, **kwargs)



[docs]def call_in_main_thread(func, *args, **kwargs):
    """Call the given function in the main thread, and wait for results.

    If an exception is thrown, it will be reraised here.

    This function is re-entrant, and calling from the main thread will call the
    passed function immediately.

    If Qt is not running, it will call the function immediately.

    """
    if not _dispatcher:
        return func(*args, **kwargs)
    return _dispatcher.call(func, *args, **kwargs)



[docs]def is_main_thread():
    """Return True if this is in the main thread (or Qt is not running)."""
    if not _dispatcher:
        return True
    else:
        return _dispatcher.is_main_thread()







          

      

      

    

    
        © Copyright 2013, Western X.
      Created using Sphinx 1.1.3+.
    

 





  
     Brought to you by Read the Docs
    
      
        		latest


      
    


  









  

search.html

    
      Navigation


      
        		
          index


        		
          modules |


        		uitools 0.1 documentation »

 
      


    


    
      
          
            
  Search


  
  
  
    Please activate JavaScript to enable the search
    functionality.
  


  

  
    From here you can search these documents. Enter your search
    words into the box below and click "search". Note that the search
    function will automatically search for all of the words. Pages
    containing fewer words won't appear in the result list.
  


  
    
    
    
  

  
  
  
  


          

      

      

    


    
        © Copyright 2013, Western X.
      Created using Sphinx 1.1.3+.
    

 





  
     Brought to you by Read the Docs
    
      
        		latest


      
    


  









  

_static/westernx_small_logo.png





_static/comment-close.png





_static/up-pressed.png





_static/up.png





_modules/index.html

    
      Navigation


      
        		
          index


        		
          modules |


        		uitools 0.1 documentation »

 
      


    


    
      
          
            
  All modules for which code is available
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  Source code for uitools.trampoline

"""Greenlet-based main-thread trampolining for UIs.

During the normal execution of a function, it will be running in the
main thread. However, special functions (provided by this module) will
allow for that function to be interrupted, leave the main thread, wait
for some action, and then resume the function back in the main thread.

::

    @trampoline.decorate(threads.call_in_main_thread)
    def test_something(self):

        # We are running in the main thread.
        dialog = my_tool.run()

        # Fall back out of the main event loop while we want for the following
        # to become true.
        button = trampoline.qpath(dialog, '//QPushButton[@enabled]', timeout=5)[0]

        # Do something else in the main thread.

        # Wait a second while letting the event loop resume.
        trampoline.sleep(1)


"""

import functools
import time
import sys
import contextlib


from .qpath import qpath as _qpath
from .threads import call_in_main_thread


if True:

    start_time = time.time()

    def debug(msg=None, *args, **kwargs):
        if args:
            msg = msg % args
        debug.indent -= int(kwargs.get('dedent', 0))

        if msg:
            sys.__stdout__.write(('%8.3f ' % ((time.time() - start_time) * 1000)) + '  | ' * debug.indent + msg + '\n')
            sys.__stdout__.flush()

        debug.indent += int(kwargs.get('indent', 0))

    debug.indent = 0

    @contextlib.contextmanager
    def indent(*args):
        debug(*args, indent=True)
        try:
            yield
        finally:
            debug(dedent=True)

else:

    def debug(msg=None, *args, **kwargs):
        pass

    @contextlib.contextmanager
    def indent(*args, **kwargs):
        yield


[docs]def trampoline(call_in_main_thread, func, *args, **kwargs):
    """Call a function in the main thread, allowing it to bounce into the background.

    When called via ``trampoline`` a function's main body will execute in the
    main thread. However, it is allowed to use :func:`bounce` (and functions
    which use :func:`bounce`) to effectively run synchronous tasks in the
    background while giving the main thread a chance to perform other tasks.

    ::
    
        def my_func():
            print 'Going to sleep (without locking up the main thread)...'
            bounce(sleep, 10)
            print 'Back!'

    :param call_in_main_thread: Function to call another function in the main thread.
    :param func: The function to run.
    :param *args: Passed to ``func``.
    :param **kwargs: Passed to ``func``.

    """

    # Must be imported here so that the maya test bootstrap can insert into
    # the sys.path
    global greenlet
    import greenlet

    def _construct_and_start(args, kwargs):
        g = greenlet.greenlet(func)
        res = g.switch(*args, **kwargs)
        return g, res

    debug('trampoline', indent=True)
    g = None
    res = None
    while g is None or not g.dead:

        debug('top of loop')

        exc = None
        if res is not None:
            with indent('calling %r', res):
                try:
                    func, args, kwargs = res
                    res = func(*args, **kwargs)
                except Exception as exc:
                    pass

        if g is None:
            with indent('starting greenlet'):
                g, res = call_in_main_thread(_construct_and_start, args, kwargs)

        elif exc:
            with indent('raising in main thread: %r', exc):
                call_in_main_thread(g.throw, exc)

        else:
            with indent('sending to main thread: %r', res):
                res = call_in_main_thread(g.switch, res)

    debug(dedent=True)
    return res



[docs]def decorate(call_in_main_thread):
    """Decorate a function so that its body runs in the main thread as
    if called via :func:`trampoline`."""
    def _decorator(func):
        @functools.wraps(func)
        def _decorated(*args, **kwargs):
            return trampoline(call_in_main_thread, func, *args, **kwargs)
        return _decorated
    return _decorator



[docs]def bounce(func=None, *args, **kwargs):
    """Perform an effectively sychnorous call in the background from a
    trampolined function.

    :param func: The function to call.
    :param *args: Passed to ``func``.
    :param **kwargs: Passed to ``func``.
    :returns: The return value of ``func``.
    :raises: Anything that ``func`` raises.

    """

    debug('bounce to %r, %r, %r', func, args, kwargs)
    if func:
        res = greenlet.getcurrent().parent.switch(func, args, kwargs)
    else:
        greenlet.getcurrent().parent.switch(None)
        res = None
    debug('bounce landed with %r', res)
    return res



[docs]def sleep(seconds):
    """Sleep in the background."""
    return bounce(time.sleep, seconds)



def raise_(e):
    bounce(_raise, e)


def _raise(e):
    raise e


[docs]def qpath(root, query, timeout=5, repeat_delay=0.033, strict=False):
    start_time = time.time()
    while True:
        res = _qpath(root, query)
        if res:
            return res
        if (time.time() - start_time) >= timeout:
            break
        time.sleep(repeat_delay)
    if strict:
        raise RuntimeError('could not resolve qpath: %r' % query)



def test():

    def main_thread(func, *args, **kwargs):
        res = func(*args, **kwargs)
        return res

    @decorate(main_thread)
    def tester(*args, **kwargs):
        debug('1 - func started with %r, %r', args, kwargs)
        sleep(0.1)
        debug('2')
        bounce()
        debug('3')
        
        try:
            raise_(ValueError('expected'))
        except ValueError:
            debug('4')
        else:
            debug("SHOULD NOT GET HERE!!!")

        return 'we finished'

    debug('Starting...')

    res = tester(1, 2, 3, key='value')

    debug('Done.')
    debug('Return value: %r', res)


if __name__ == '__main__':
    test()
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  Source code for uitools.qpath

"""XPath-like query system, designed for axising Qt but usable elsewhere.

Differences from XPath:

- Leading slash is ignored, since we are always passing in root objects.


Axis specifiers:

- attribute
    ``@abc`` -> ``self.abc``

- child
    ``xyz`` -> `child::xyz`

- self
    ``.`` -> `self`

- parent
    ``..`` -> `self.parent()`


"""

import re
import fnmatch


_query_re = re.compile(r'/?(/|[^/]*)')
_axis_re = re.compile(r'^\s*(.*?)\s*(?:\[(.+)\])?\s*$')


[docs]def qpath(root, query, globals=None):
    """Return a list of results by applying a query string to a context.

    :param object root: The object to start the search at.
    :param str query: The QPath query to process in the context of the
        given root.
    :return list: The results.

    """

    return list(qpath_iter([root], query, globals))



[docs]def qpath_iter(node_iter, query, globals=None):

    node_iter = list(node_iter)

    m = _query_re.match(query)
    if not m:
        if query.strip('/'):
            raise ValueError('could not parse query: %r' % query)
        return []

    axis = m.group(1)
    query = query[m.end(0):]

    m = _axis_re.match(axis)
    if m:
        axis, filter_expr = m.groups()
    else:
        filter_expr = None

    # Apply all transformations.
    if axis:
        node_iter = _apply_axis(node_iter, axis)
    if filter_expr:
        node_iter = _apply_filter(node_iter, filter_expr, globals)
    if query:
        node_iter = qpath_iter(node_iter, query, globals)
    
    return node_iter



def _apply_axis(node_iter, axis):

    # "self".
    if axis in ('.', '*'):
        return node_iter

    # "parent".
    if axis == '..':
        return (x.parent() for x in node_iter)

    # "descendant-or-self".
    if axis == '/':
        return _descendant_or_self(node_iter)

    # Simple class names -> pass through children which match.
    m = re.match(r'^((?:[a-zA-Z_*+][\w*+]*\.)*)([a-zA-Z_*+][\w*+]*)$', axis)
    if m:
        module_name, class_name = m.groups()
        return _test_class(_child_iter(node_iter), module_name, class_name)

    raise ValueError('did not understand axis: %r' % axis)


def _descendant_or_self(node_iter):
    for node in node_iter:
        yield node
        for x in _descendant_or_self(node.children()):
            yield x


def _child_iter(node_iter):
    for node in node_iter:
        for child in node.children():
            yield child


def _test_class(node_iter, module_name, class_name):

    class_re = re.compile(fnmatch.translate(class_name))

    module_name = module_name.rstrip('.')
    module_re = re.compile(fnmatch.translate(module_name)) if module_name else None

    for node in node_iter:
        for base in node.__class__.__mro__:
            if not class_re.match(base.__name__):
                continue
            if module_re and not module_re.match(base.__module__):
                continue
            yield node


class _FilterNamespace(dict):

    def __init__(_self, obj, **kwargs):
        _self.obj = obj
        super(_FilterNamespace, _self).__init__(**kwargs)

    def __getitem__(self, name):
        try:
            return super(_FilterNamespace, self).__getitem__(name)
        except KeyError:
            pass
        try:
            return getattr(self.obj, name)
        except AttributeError:
            raise KeyError(name)


class _NotSetType(object):

    def __repr__(self):
        return 'NotSet'

    def __nonzero__(self):
        return False

    def __call__(self, *args, **kwargs):
        pass

    def __str__(self):
        return ''


_NotSet = _NotSetType()

_search_re = re.compile(r'^(.+?)\s*~([i]*)\s*(.+?)$')


def _apply_filter(node_iter, filter_expr, globals_):

    # Convert attribute syntax.
    filter_expr = re.sub(r'@(\w+)', lambda m: r'getattr(self, %r, NotSet)' % m.group(1), filter_expr)

    # Convert match syntax.
    m = _search_re.match(filter_expr)
    if m:
        expr, flags, pattern = m.groups()
        filter_expr = 'match(%r, str(%s), %s)' % (fnmatch.translate(pattern), expr, '|'.join('re.%s' % x.upper() for x in flags))
        
    expr = compile(filter_expr, '<qpath:%r>' % filter_expr, 'eval')
    for node in node_iter:
        namespace = _FilterNamespace(node,
            self=node,
            NotSet=_NotSet,
            re=re,
            match=re.match,
            search=re.search,
        )
        res = eval(expr, globals_ or {}, namespace)
        if res:
            yield node
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