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What is schedula?

Schedula implements a intelligent function scheduler, which selects and
executes functions. The order (workflow) is calculated from the provided inputs
and the requested outputs. A function is executed when all its dependencies
(i.e., inputs, input domain) are satisfied and when at least one of its outputs
has to be calculated.


Note

Schedula is performing the runtime selection of the minimum-workflow to
be invoked. A workflow describes the overall process - i.e., the order of
function execution - and it is defined by a directed acyclic graph (DAG).
The minimum-workflow is the DAG where each output is calculated using the
shortest path from the provided inputs. The path is calculated on the basis
of a weighed directed graph (data-flow diagram) with a modified Dijkstra
algorithm.






Installation

To install it use (with root privileges):

$ pip install schedula





Or download the last git version and use (with root privileges):

$ python setup.py install
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1. What is schedula?

Schedula implements a intelligent function scheduler, which selects and
executes functions. The order (workflow) is calculated from the provided inputs
and the requested outputs. A function is executed when all its dependencies
(i.e., inputs, input domain) are satisfied and when at least one of its outputs
has to be calculated.


Note

Schedula is performing the runtime selection of the minimum-workflow to
be invoked. A workflow describes the overall process - i.e., the order of
function execution - and it is defined by a directed acyclic graph (DAG).
The minimum-workflow is the DAG where each output is calculated using the
shortest path from the provided inputs. The path is calculated on the basis
of a weighed directed graph (data-flow diagram) with a modified Dijkstra
algorithm.






2. Installation

To install it use (with root privileges):

$ pip install schedula





Or download the last git version and use (with root privileges):

$ python setup.py install








3. Why may I use schedula?

Imagine we have a system of interdependent functions - i.e. the inputs
of a function are the output for one or more function(s), and we do not know
which input the user will provide and which output will request. With a normal
scheduler you would have to code all possible implementations. I’m bored to
think and code all possible combinations of inputs and outputs from a model.


3.1. Solution

Schedula allows to write a simple model (Dispatcher()) with
just the basic functions, then the Dispatcher() will select and
execute the proper functions for the given inputs and the requested outputs.
Moreover, schedula provides a flexible framework for structuring code. It
allows to extract sub-models from a bigger one.


Note

A successful application is CO2MPAS [https://github.com/JRCSTU/CO2MPAS-TA], where schedula has been used
to model an entire vehicle [https://co2mpas.io/explanation.html#execution-model].








4. Very simple example

Let’s assume that we have to extract some filesystem attributes and we do not
know which inputs the user will provide. The code below shows how to create a
Dispatcher() adding the functions that define your system.
Note that with this simple system the maximum number of inputs combinations is
31 (\((2^n - 1)\), where n is the number of data).


>>> import schedula
>>> import os.path as osp
>>> dsp = schedula.Dispatcher()
>>> dsp.add_data(data_id='dirname', default_value='.', initial_dist=2)
'dirname'
>>> dsp.add_function(function=osp.split, inputs=['path'],
...                  outputs=['dirname', 'basename'])
'split'
>>> dsp.add_function(function=osp.splitext, inputs=['basename'],
...                  outputs=['fname', 'suffix'])
'splitext'
>>> dsp.add_function(function=osp.join, inputs=['dirname', 'basename'],
...                  outputs=['path'])
'join'
>>> dsp.add_function(function_id='union', function=lambda *a: ''.join(a),
...                  inputs=['fname', 'suffix'], outputs=['basename'])
'union'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	493 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">basename</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=basename]
	494 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">dirname</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">.</TD></TR><TR><TD align="RIGHT" border="1">initial_dist</TD><TD align="LEFT" border="1">2</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=dirname]
	495 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">fname</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=fname]
	496 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-bda0a2f1d84ca3228debb5f4520122317594c6fe/join.html">join</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="Join two or more pathname components, inserting '/' as needed."]
	497 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">path</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=path]
	498 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-bda0a2f1d84ca3228debb5f4520122317594c6fe/split.html">split</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="Split a pathname."]
	499 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-bda0a2f1d84ca3228debb5f4520122317594c6fe/splitext.html">splitext</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="Split the extension from a pathname."]
	500 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">suffix</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=suffix]
	501 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-bda0a2f1d84ca3228debb5f4520122317594c6fe/lambda.html">union</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=union]
	499 -> 500
	499 -> 495
	498 -> 494
	494 -> 496
	493 -> 496
	496 -> 497
	498 -> 493
	495 -> 501
	497 -> 498
	500 -> 501
	501 -> 493
	493 -> 499
}





Tip

You can explore the diagram by clicking on it.




Note

For more details how to created a Dispatcher() see:
add_data(),
add_function(),
add_dispatcher(),
SubDispatch(),
SubDispatchFunction(),
SubDispatchPipe(), and
DFun().



The next step to calculate the outputs would be just to run the
dispatch() method. You can invoke it with just the
inputs, so it will calculate all reachable outputs:


>>> inputs = {'path': 'schedula/_version.py'}
>>> o = dsp.dispatch(inputs=inputs)
>>> o
Solution([('path', 'schedula/_version.py'),
          ('basename', '_version.py'),
          ('dirname', 'schedula'),
          ('fname', '_version'),
          ('suffix', '.py')])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	514 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-806cc650ed876917f9cd7a0cf9ff30f237c4569d/basename-output.html">basename</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=basename]
	515 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-806cc650ed876917f9cd7a0cf9ff30f237c4569d/dirname-output.html">dirname</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">.</TD></TR><TR><TD align="RIGHT" border="1">initial_dist</TD><TD align="LEFT" border="1">2</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=dirname]
	516 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-806cc650ed876917f9cd7a0cf9ff30f237c4569d/fname-output.html">fname</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=fname]
	517 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-806cc650ed876917f9cd7a0cf9ff30f237c4569d/path-output.html">path</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=path]
	518 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-806cc650ed876917f9cd7a0cf9ff30f237c4569d/split.html">split</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:26.301212</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000022</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="Split a pathname."]
	519 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-806cc650ed876917f9cd7a0cf9ff30f237c4569d/splitext.html">splitext</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:26.301422</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000019</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="Split the extension from a pathname."]
	520 [label=start fillcolor=red shape=egg]
	521 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-806cc650ed876917f9cd7a0cf9ff30f237c4569d/suffix-output.html">suffix</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=suffix]
	520 -> 515
	519 -> 521
	518 -> 514
	519 -> 516
	520 -> 517
	517 -> 518
	518 -> 515
	514 -> 519
}




or you can set also the outputs, so the dispatch will stop when it will find all
outputs:


>>> o = dsp.dispatch(inputs=inputs, outputs=['basename'])
>>> o
Solution([('path', 'schedula/_version.py'), ('basename', '_version.py')])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	530 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0311a927c48afe0c50f5bcf9ab2b65511411d6e9/basename-output.html">basename</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=basename]
	531 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0311a927c48afe0c50f5bcf9ab2b65511411d6e9/path-output.html">path</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=path]
	532 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0311a927c48afe0c50f5bcf9ab2b65511411d6e9/split.html">split</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;dirname&#x27;,)</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:26.349526</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000021</TD></TR></TABLE>> fillcolor=orange shape=box tooltip="Split a pathname."]
	533 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0311a927c48afe0c50f5bcf9ab2b65511411d6e9/splitext.html">splitext</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;fname&#x27;, &#x27;suffix&#x27;)</TD></TR></TABLE>> fillcolor=orange shape=box tooltip="Split the extension from a pathname."]
	534 [label=start fillcolor=red shape=egg]
	534 -> 531
	531 -> 532
	532 -> 530
	530 -> 533
}







5. Advanced example (circular system)

Systems of interdependent functions can be described by “graphs” and they might
contains circles. This kind of system can not be resolved by a normal
scheduler.

Suppose to have a system of sequential functions in circle - i.e., the input of
a function is the output of the previous function. The maximum number of input
and output permutations is \((2^n - 1)^2\), where n is the number of
functions. Thus, with a normal scheduler you have to code all possible
implementations, so \((2^n - 1)^2\) functions (IMPOSSIBLE!!!).

Schedula will simplify your life. You just create a
Dispatcher(), that contains all functions that link your data:


>>> import schedula
>>> dsp = schedula.Dispatcher()
>>> plus, minus = lambda x: x + 1, lambda x: x - 1
>>> n = j = 6
>>> for i in range(1, n + 1):
...     func = plus if i < (n / 2 + 1) else minus
...     f = dsp.add_function('f%d' % i, func, ['v%d' % j], ['v%d' % i])
...     j = i






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = curves
style = filled
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9c7dd4b450501f09f46dc42451783c6aa5aaf77b/lambda.html">f1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f1]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9c7dd4b450501f09f46dc42451783c6aa5aaf77b/lambda-0.html">f2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f2]
	58 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9c7dd4b450501f09f46dc42451783c6aa5aaf77b/lambda-1.html">f3</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f3]
	59 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9c7dd4b450501f09f46dc42451783c6aa5aaf77b/lambda-2.html">f4</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f4]
	60 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9c7dd4b450501f09f46dc42451783c6aa5aaf77b/lambda-3.html">f5</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f5]
	61 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9c7dd4b450501f09f46dc42451783c6aa5aaf77b/lambda-4.html">f6</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f6]
	62 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v1]
	63 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v2</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v2]
	64 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v3</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v3]
	65 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v4</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v4]
	66 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v5</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v5]
	67 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v6</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v6]
	58 -> 64
	65 -> 60
	66 -> 61
	67 -> 56
	63 -> 58
	59 -> 65
	56 -> 62
	61 -> 67
	57 -> 63
	60 -> 66
	62 -> 57
	64 -> 59
}




Then it will handle all possible combination of inputs and outputs
(\((2^n - 1)^2\)) just invoking the dispatch()
method, as follows:


>>> out = dsp.dispatch(inputs={'v1': 0, 'v4': 1}, outputs=['v2', 'v6'])
>>> out
Solution([('v1', 0), ('v4', 1), ('v2', 1), ('v5', 0), ('v6', -1)])






            digraph workflow {
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	563 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3c5653db8609422c1d79476e16b8fea9a04a0ead/lambda.html">f2</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:26.412670</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000016</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f2]
	564 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3c5653db8609422c1d79476e16b8fea9a04a0ead/lambda-0.html">f5</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:26.412746</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000014</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f5]
	565 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3c5653db8609422c1d79476e16b8fea9a04a0ead/lambda-1.html">f6</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:26.412891</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000015</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f6]
	566 [label=start fillcolor=red shape=egg]
	567 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3c5653db8609422c1d79476e16b8fea9a04a0ead/v1-output.html">v1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v1]
	568 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3c5653db8609422c1d79476e16b8fea9a04a0ead/v2-output.html">v2</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v2]
	569 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3c5653db8609422c1d79476e16b8fea9a04a0ead/v4-output.html">v4</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v4]
	570 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3c5653db8609422c1d79476e16b8fea9a04a0ead/v5-output.html">v5</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v5]
	571 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3c5653db8609422c1d79476e16b8fea9a04a0ead/v6-output.html">v6</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v6]
	570 -> 565
	567 -> 563
	566 -> 567
	563 -> 568
	569 -> 564
	565 -> 571
	566 -> 569
	564 -> 570
}





5.1. Sub-system extraction

Schedula allows to extract sub-models from a model. This could be done with the
shrink_dsp() method, as follows:


>>> sub_dsp = dsp.shrink_dsp(('v1', 'v3', 'v5'), ('v2', 'v4', 'v6'))






            digraph dmap {
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	580 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-a9c94206f0b2600eb28affe444809eb53ac109b0/lambda.html">f2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f2]
	581 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-a9c94206f0b2600eb28affe444809eb53ac109b0/lambda-0.html">f4</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f4]
	582 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-a9c94206f0b2600eb28affe444809eb53ac109b0/lambda-1.html">f6</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=f6]
	583 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v1]
	584 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v2</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v2]
	585 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v3</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v3]
	586 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v4</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v4]
	587 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v5</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v5]
	588 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">v6</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=v6]
	583 -> 580
	587 -> 582
	580 -> 584
	582 -> 588
	581 -> 586
	585 -> 581
}





Note

For more details how to extract a sub-model see:
get_sub_dsp(),
get_sub_dsp_from_workflow(),
SubDispatch(),
SubDispatchFunction(), and
SubDispatchPipe().








6. Next moves

Things yet to do include a mechanism to allow the execution of functions in
parallel.
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7. API Reference

The core of the library is composed from the following modules:

It contains a comprehensive list of all modules and classes within schedula.

Docstrings should provide sufficient understanding for any individual function.

Modules:







	dispatcher
	It provides Dispatcher class.


	utils
	It contains utility classes and functions.


	ext
	It provides sphinx extensions.
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7.1. dispatcher

It provides Dispatcher class.

Classes







	Dispatcher
	It provides a data structure to process a complex system of functions.
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7.1.1. Dispatcher


	
class Dispatcher(dmap=None, name='', default_values=None, raises=False, description='', stopper=None)[source]

	It provides a data structure to process a complex system of functions.

The scope of this data structure is to compute the shortest workflow between
input and output data nodes.





	Variables:	stopper – A semaphore (threading.Event [https://docs.python.org/3/library/threading.html#threading.Event]) to abort the dispatching.






Tip

Remember to set stopper to False before dispatching ;-)



A workflow is a sequence of function calls.

***************************************************************************

Example:

As an example, here is a system of equations:

\(b - a = c\)

\(log(c) = d_{from-log}\)

\(d = (d_{from-log} + d_{initial-guess}) / 2\)

that will be solved assuming that \(a = 0\), \(b = 1\), and
\(d_{initial-guess} = 4\).

Steps

Create an empty dispatcher:

>>> dsp = Dispatcher(name='Dispatcher')





Add data nodes to the dispatcher map:

>>> dsp.add_data(data_id='a')
'a'
>>> dsp.add_data(data_id='c')
'c'





Add a data node with a default value to the dispatcher map:

>>> dsp.add_data(data_id='b', default_value=1)
'b'





Add a function node:

>>> def diff_function(a, b):
...     return b - a
...
>>> dsp.add_function('diff_function', function=diff_function,
...                  inputs=['a', 'b'], outputs=['c'])
'diff_function'





Add a function node with domain:

>>> from math import log
...
>>> def log_domain(x):
...     return x > 0
...
>>> dsp.add_function('log', function=log, inputs=['c'], outputs=['d'],
...                  input_domain=log_domain)
'log'





Add a data node with function estimation and callback function.



	function estimation: estimate one unique output from multiple
estimations.

	callback function: is invoked after computing the output.



>>> def average_fun(kwargs):
...     '''
...     Returns the average of node estimations.
...
...     :param kwargs:
...         Node estimations.
...     :type kwargs: dict
...
...     :return:
...         The average of node estimations.
...     :rtype: float
...     '''
...
...     x = kwargs.values()
...     return sum(x) / len(x)
...
>>> def callback_fun(x):
...     print('(log(1) + 4) / 2 = %.1f' % x)
...
>>> dsp.add_data(data_id='d', default_value=4, wait_inputs=True,
...              function=average_fun, callback=callback_fun)
'd'










            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	202 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	203 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	204 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	205 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">4</TD></TR><TR><TD align="RIGHT" border="1">wait_inputs</TD><TD align="LEFT" border="1">True</TD></TR><TR><TD align="RIGHT" border="1">function</TD><TD align="LEFT" border="1" href="./dispatcher-b3957c4b0edea40abf462fab96791fa3eceb2b7d/average_fun.html">average_fun</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	206 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-b3957c4b0edea40abf462fab96791fa3eceb2b7d/diff_function.html">diff_function</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=diff_function]
	207 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-b3957c4b0edea40abf462fab96791fa3eceb2b7d/log.html">log</TD></TR><TR><TD align="RIGHT" border="1">input_domain</TD><TD align="LEFT" border="1" href="./dispatcher-b3957c4b0edea40abf462fab96791fa3eceb2b7d/log_domain.html">log_domain</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="log(x[, base])"]
	206 -> 204
	207 -> 205
	202 -> 206
	203 -> 206
	204 -> 207
}




Dispatch the function calls to achieve the desired output data node d:


>>> outputs = dsp.dispatch(inputs={'a': 0}, outputs=['d'])
(log(1) + 4) / 2 = 2.0
>>> outputs
Solution([('a', 0), ('b', 1), ('c', 1), ('d', 2.0)])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	213 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9f9e33d12faa54288c701f663f6bc61fe43c970f/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	214 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9f9e33d12faa54288c701f663f6bc61fe43c970f/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	215 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9f9e33d12faa54288c701f663f6bc61fe43c970f/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	216 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9f9e33d12faa54288c701f663f6bc61fe43c970f/d-output.html">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">4</TD></TR><TR><TD align="RIGHT" border="1">wait_inputs</TD><TD align="LEFT" border="1">True</TD></TR><TR><TD align="RIGHT" border="1">function</TD><TD align="LEFT" border="1" href="./dispatcher-9f9e33d12faa54288c701f663f6bc61fe43c970f/average_fun.html">average_fun</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	217 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9f9e33d12faa54288c701f663f6bc61fe43c970f/diff_function.html">diff_function</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.606187</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000016</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=diff_function]
	218 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-9f9e33d12faa54288c701f663f6bc61fe43c970f/log.html">log</TD></TR><TR><TD align="RIGHT" border="1">solution_domain</TD><TD align="LEFT" border="1" href="./dispatcher-9f9e33d12faa54288c701f663f6bc61fe43c970f/log-solution_domain.html">log-solution_domain</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.606305</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000017</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="log(x[, base])"]
	219 [label=start fillcolor=red shape=egg]
	213 -> 217
	214 -> 217
	219 -> 214
	217 -> 215
	218 -> 216
	219 -> 216
	219 -> 213
	215 -> 218
}




Methods







	__init__
	Initializes the dispatcher.


	add_data
	Add a single data node to the dispatcher.


	add_dispatcher
	Add a single sub-dispatcher node to dispatcher.


	add_from_lists
	Add multiple function and data nodes to dispatcher.


	add_function
	Add a single function node to dispatcher.


	copy
	Returns a copy of the Dispatcher.


	copy_structure
	


	dispatch
	Evaluates the minimum workflow and data outputs of the dispatcher model from given inputs.


	get_node
	Returns a sub node of a dispatcher.


	get_sub_dsp
	Returns the sub-dispatcher induced by given node and edge bunches.


	get_sub_dsp_from_workflow
	Returns the sub-dispatcher induced by the workflow from sources.


	plot
	Plots the Dispatcher with a graph in the DOT language with Graphviz.


	search_node_description
	


	set_data_remote_link
	Set a remote link of a data node in the dispatcher.


	set_default_value
	Set the default value of a data node in the dispatcher.


	shrink_dsp
	Returns a reduced dispatcher.


	web
	Creates a dispatcher Flask app.






	
__init__(dmap=None, name='', default_values=None, raises=False, description='', stopper=None)[source]

	Initializes the dispatcher.





	Parameters:	
	dmap (networkx.DiGraph, optional) – A directed graph that stores data & functions parameters.

	name (str, optional) – The dispatcher’s name.

	default_values (dict[str, dict], optional) – Data node default values. These will be used as input if it is not
specified as inputs in the ArciDispatch algorithm.

	raises (bool, optional) – If True the dispatcher interrupt the dispatch when an error occur,
otherwise it logs a warning.

	description (str, optional) – The dispatcher’s description.

	stopper (threading.Event, optional) – A semaphore to abort the dispatching.













Attributes







	data_nodes
	Returns all data nodes of the dispatcher.


	function_nodes
	Returns all function nodes of the dispatcher.


	sub_dsp_nodes
	Returns all sub-dispatcher nodes of the dispatcher.






	
dmap = None

	The directed graph that stores data & functions parameters.






	
name = None

	The dispatcher’s name.






	
nodes = None

	The function and data nodes of the dispatcher.






	
default_values = None

	Data node default values. These will be used as input if it is not
specified as inputs in the ArciDispatch algorithm.






	
weight = None

	Weight tag.






	
raises = None

	If True the dispatcher interrupt the dispatch when an error occur.






	
stopper = <threading.Event object>

	Stopper to abort the dispatcher execution.






	
solution = None

	Last dispatch solution.






	
counter = None

	Counter to set the node index.






	
add_data(data_id=None, default_value=empty, initial_dist=0.0, wait_inputs=False, wildcard=None, function=None, callback=None, remote_links=None, description=None, filters=None, **kwargs)[source]

	Add a single data node to the dispatcher.





	Parameters:	
	data_id (str, optional) – Data node id. If None will be assigned automatically (‘unknown<%d>’)
not in dmap.

	default_value (T, optional) – Data node default value. This will be used as input if it is not
specified as inputs in the ArciDispatch algorithm.

	initial_dist (float, int, optional) – Initial distance in the ArciDispatch algorithm when the data node
default value is used.

	wait_inputs (bool, optional) – If True ArciDispatch algorithm stops on the node until it gets all
input estimations.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.

	function (callable, optional) – Data node estimation function.
This can be any function that takes only one dictionary
(key=function node id, value=estimation of data node) as input and
return one value that is the estimation of the data node.

	callback (callable, optional) – Callback function to be called after node estimation.
This can be any function that takes only one argument that is the
data node estimation output. It does not return anything.

	remote_links (list[[str, Dispatcher]], optional) – List of parent or child dispatcher nodes e.g., [[dsp_id, dsp], ...].

	description (str, optional) – Data node’s description.

	filters (list[function], optional) – A list of functions that are invoked after the invocation of the
main function.

	kwargs (keyword arguments, optional) – Set additional node attributes using key=value.






	Returns:	Data node id.




	Return type:	str [https://docs.python.org/3/library/stdtypes.html#str]








See also

add_function(),  add_dispatcher(),
add_from_lists()



***********************************************************************

Example:

Add a data to be estimated or a possible input data node:

>>> dsp.add_data(data_id='a')
'a'





Add a data with a default value (i.e., input data node):

>>> dsp.add_data(data_id='b', default_value=1)
'b'





Create a data node with function estimation and a default value.



	function estimation: estimate one unique output from multiple
estimations.

	default value: is a default estimation.



>>> def min_fun(kwargs):
...     '''
...     Returns the minimum value of node estimations.
...
...     :param kwargs:
...         Node estimations.
...     :type kwargs: dict
...
...     :return:
...         The minimum value of node estimations.
...     :rtype: float
...     '''
...
...     return min(kwargs.values())
...
>>> dsp.add_data(data_id='c', default_value=2, wait_inputs=True,
...              function=min_fun)
'c'








Create a data with an unknown id and return the generated id:

>>> dsp.add_data()
'unknown'










	
add_function(function_id=None, function=None, inputs=None, outputs=None, input_domain=None, weight=None, inp_weight=None, out_weight=None, description=None, filters=None, **kwargs)[source]

	Add a single function node to dispatcher.





	Parameters:	
	function_id (str, optional) – Function node id.
If None will be assigned as <fun.__name__>.

	function (callable, optional) – Data node estimation function.

	inputs (list, optional) – Ordered arguments (i.e., data node ids) needed by the function.

	outputs (list, optional) – Ordered results (i.e., data node ids) returned by the function.

	input_domain (callable, optional) – A function that checks if input values satisfy the function domain.
This can be any function that takes the same inputs of the function
and returns True if input values satisfy the domain, otherwise
False. In this case the dispatch algorithm doesn’t pass on the node.

	weight (float, int, optional) – Node weight. It is a weight coefficient that is used by the dispatch
algorithm to estimate the minimum workflow.

	inp_weight (dict[str, float | int], optional) – Edge weights from data nodes to the function node.
It is a dictionary (key=data node id) with the weight coefficients
used by the dispatch algorithm to estimate the minimum workflow.

	out_weight (dict[str, float | int], optional) – Edge weights from the function node to data nodes.
It is a dictionary (key=data node id) with the weight coefficients
used by the dispatch algorithm to estimate the minimum workflow.

	description (str, optional) – Function node’s description.

	filters (list[function], optional) – A list of functions that are invoked after the invocation of the
main function.

	kwargs (keyword arguments, optional) – Set additional node attributes using key=value.






	Returns:	Function node id.




	Return type:	str [https://docs.python.org/3/library/stdtypes.html#str]








See also

add_data(), add_dispatcher(),
add_from_lists()



***********************************************************************

Example:

Add a function node:

>>> def my_function(a, b):
...     c = a + b
...     d = a - b
...     return c, d
...
>>> dsp.add_function(function=my_function, inputs=['a', 'b'],
...                  outputs=['c', 'd'])
'my_function'





Add a function node with domain:

>>> from math import log
>>> def my_log(a, b):
...     return log(b - a)
...
>>> def my_domain(a, b):
...     return a < b
...
>>> dsp.add_function(function=my_log, inputs=['a', 'b'],
...                  outputs=['e'], input_domain=my_domain)
'my_log'










	
add_dispatcher(dsp, inputs, outputs, dsp_id=None, input_domain=None, weight=None, inp_weight=None, description=None, include_defaults=False, **kwargs)[source]

	Add a single sub-dispatcher node to dispatcher.





	Parameters:	
	dsp (Dispatcher | dict[str, list]) – Child dispatcher that is added as sub-dispatcher node to the parent
dispatcher.

	inputs (dict[str, str | list[str]] | tuple[str] | 
(str, ..., dict[str, str | list[str]])) – Inputs mapping. Data node ids from parent dispatcher to child
sub-dispatcher.

	outputs (dict[str, str | list[str]] | tuple[str] | 
(str, ..., dict[str, str | list[str]])) – Outputs mapping. Data node ids from child sub-dispatcher to parent
dispatcher.

	dsp_id (str, optional) – Sub-dispatcher node id.
If None will be assigned as <dsp.name>.

	input_domain ((dict) -> bool, optional) – A function that checks if input values satisfy the function domain.
This can be any function that takes the a dictionary with the inputs
of the sub-dispatcher node and returns True if input values satisfy
the domain, otherwise False.


Note

This function is invoked every time that a data node reach
the sub-dispatcher node.





	weight (float, int, optional) – Node weight. It is a weight coefficient that is used by the dispatch
algorithm to estimate the minimum workflow.

	inp_weight (dict[str, int | float], optional) – Edge weights from data nodes to the sub-dispatcher node.
It is a dictionary (key=data node id) with the weight coefficients
used by the dispatch algorithm to estimate the minimum workflow.

	description (str, optional) – Sub-dispatcher node’s description.

	include_defaults (bool, optional) – If True the default values of the sub-dispatcher are added to the
current dispatcher.

	kwargs (keyword arguments, optional) – Set additional node attributes using key=value.






	Returns:	Sub-dispatcher node id.




	Return type:	str [https://docs.python.org/3/library/stdtypes.html#str]








See also

add_data(), add_function(),
add_from_lists()



***********************************************************************

Example:

Create a sub-dispatcher:

>>> sub_dsp = Dispatcher()
>>> sub_dsp.add_function('max', max, ['a', 'b'], ['c'])
'max'





Add the sub-dispatcher to the parent dispatcher:

>>> dsp.add_dispatcher(dsp_id='Sub-Dispatcher', dsp=sub_dsp,
...                    inputs={'A': 'a', 'B': 'b'},
...                    outputs={'c': 'C'})
'Sub-Dispatcher'





Add a sub-dispatcher node with domain:

>>> def my_domain(kwargs):
...     return kwargs['C'] > 3
...
>>> dsp.add_dispatcher(dsp_id='Sub-Dispatcher with domain',
...                    dsp=sub_dsp, inputs={'C': 'a', 'D': 'b'},
...                    outputs={'c': 'E'}, input_domain=my_domain)
'Sub-Dispatcher with domain'










	
add_from_lists(data_list=None, fun_list=None, dsp_list=None)[source]

	Add multiple function and data nodes to dispatcher.





	Parameters:	
	data_list (list[dict], optional) – It is a list of data node kwargs to be loaded.

	fun_list (list[dict], optional) – It is a list of function node kwargs to be loaded.

	dsp_list (list[dict], optional) – It is a list of sub-dispatcher node kwargs to be loaded.






	Returns:	
	Data node ids.

	Function node ids.

	Sub-dispatcher node ids.








	Return type:	(list[str], list[str], list[str])








See also

add_data(), add_function(),
add_dispatcher()



***********************************************************************

Example:

Define a data list:

>>> data_list = [
...     {'data_id': 'a'},
...     {'data_id': 'b'},
...     {'data_id': 'c'},
... ]





Define a functions list:

>>> def func(a, b):
...     return a + b
...
>>> fun_list = [
...     {'function': func, 'inputs': ['a', 'b'], 'outputs': ['c']}
... ]





Define a sub-dispatchers list:

>>> sub_dsp = Dispatcher(name='Sub-dispatcher')
>>> sub_dsp.add_function(function=func, inputs=['e', 'f'],
...                      outputs=['g'])
'func'
>>>
>>> dsp_list = [
...     {'dsp_id': 'Sub', 'dsp': sub_dsp,
...      'inputs': {'a': 'e', 'b': 'f'}, 'outputs': {'g': 'c'}},
... ]





Add function and data nodes to dispatcher:

>>> dsp.add_from_lists(data_list, fun_list, dsp_list)
(['a', 'b', 'c'], ['func'], ['Sub'])










	
set_default_value(data_id, value=empty, initial_dist=0.0)[source]

	Set the default value of a data node in the dispatcher.





	Parameters:	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Data node id.

	value (T, optional) – Data node default value.


Note

If EMPTY the previous default value is removed.





	initial_dist (float, int, optional) – Initial distance in the ArciDispatch algorithm when the data node
default value is used.









***********************************************************************

Example:

A dispatcher with a data node named a:

>>> dsp = Dispatcher(name='Dispatcher')
...
>>> dsp.add_data(data_id='a')
'a'





Add a default value to a node:

>>> dsp.set_default_value('a', value='value of the data')
>>> list(sorted(dsp.default_values['a'].items()))
[('initial_dist', 0.0), ('value', 'value of the data')]





Remove the default value of a node:

>>> dsp.set_default_value('a', value=EMPTY)
>>> dsp.default_values
{}










	
set_data_remote_link(data_id, remote_link=empty, is_parent=True)[source]

	Set a remote link of a data node in the dispatcher.





	Parameters:	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Data node id.

	remote_link ([str, Dispatcher], optional) – Parent or child dispatcher and its node id (id, dsp).

	is_parent (bool [https://docs.python.org/3/library/functions.html#bool]) – If True the link is inflow (parent), otherwise is outflow (child).














	
get_sub_dsp(nodes_bunch, edges_bunch=None)[source]

	Returns the sub-dispatcher induced by given node and edge bunches.

The induced sub-dispatcher contains the available nodes in nodes_bunch
and edges between those nodes, excluding those that are in edges_bunch.

The available nodes are non isolated nodes and function nodes that have
all inputs and at least one output.





	Parameters:	
	nodes_bunch (list[str], iterable) – A container of node ids which will be iterated through once.

	edges_bunch (list[(str, str)], iterable, optional) – A container of edge ids that will be removed.






	Returns:	A dispatcher.




	Return type:	Dispatcher








See also

get_sub_dsp_from_workflow()




Note

The sub-dispatcher edge or node attributes just point to the
original dispatcher. So changes to the node or edge structure
will not be reflected in the original dispatcher map while changes
to the attributes will.



***********************************************************************

Example:

A dispatcher with a two functions fun1 and fun2:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	82 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	83 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	84 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	85 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	86 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	87 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-cf28632e9a1c3ff2118ae3a6dc7f1f912abc76c5/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	88 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-cf28632e9a1c3ff2118ae3a6dc7f1f912abc76c5/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	87 -> 85
	82 -> 87
	85 -> 88
	82 -> 88
	87 -> 84
	88 -> 84
	88 -> 86
	83 -> 87
}




Get the sub-dispatcher induced by given nodes bunch:

>>> sub_dsp = dsp.get_sub_dsp(['a', 'c', 'd', 'e', 'fun2'])







            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	97 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	98 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	99 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	100 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	101 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-7ddcc5d67e9a008b8aefaa9fe16ccafecfc0f2a0/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	101 -> 98
	101 -> 100
	99 -> 101
	97 -> 101
}









	
get_sub_dsp_from_workflow(sources, graph=None, reverse=False, add_missing=False, check_inputs=True, blockers=None, wildcard=False, _update_links=True)[source]

	Returns the sub-dispatcher induced by the workflow from sources.

The induced sub-dispatcher of the dsp contains the reachable nodes and
edges evaluated with breadth-first-search on the workflow graph from
source nodes.





	Parameters:	
	sources (list[str], iterable) – Source nodes for the breadth-first-search.
A container of nodes which will be iterated through once.

	graph (networkx.DiGraph, optional) – A directed graph where evaluate the breadth-first-search.

	reverse (bool, optional) – If True the workflow graph is assumed as reversed.

	add_missing (bool, optional) – If True, missing function’ inputs are added to the sub-dispatcher.

	check_inputs (bool, optional) – If True the missing function’ inputs are not checked.

	blockers (set[str], iterable, optional) – Nodes to not be added to the queue.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.

	_update_links (bool, optional) – If True, it updates remote links of the extracted dispatcher.






	Returns:	A sub-dispatcher.




	Return type:	Dispatcher








See also

get_sub_dsp()




Note

The sub-dispatcher edge or node attributes just point to the
original dispatcher. So changes to the node or edge structure
will not be reflected in the original dispatcher map while changes
to the attributes will.



***********************************************************************

Example:

A dispatcher with a function fun and a node a with a default value:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	106 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	107 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	108 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	109 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	110 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	111 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abef0f1465688da0fd5881f28575dfda1a070fba/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	112 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abef0f1465688da0fd5881f28575dfda1a070fba/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	106 -> 111
	107 -> 111
	111 -> 108
	112 -> 108
	110 -> 112
	111 -> 109
}




Dispatch with no calls in order to have a workflow:

>>> o = dsp.dispatch(inputs=['a', 'b'], no_call=True)





Get sub-dispatcher from workflow inputs a and b:

>>> sub_dsp = dsp.get_sub_dsp_from_workflow(['a', 'b'])







            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	119 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	120 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	121 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	122 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	123 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e779287d555f65d95f0149bf5a36d54eff848162/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	119 -> 123
	123 -> 122
	120 -> 123
	123 -> 121
}




Get sub-dispatcher from a workflow output c:

>>> sub_dsp = dsp.get_sub_dsp_from_workflow(['c'], reverse=True)







            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	128 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	129 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	130 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	131 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-529b2ebd718265a855b76046a49bacbc27e9a99e/fun1-function.html">fun1</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;d&#x27;,)</TD></TR></TABLE>> fillcolor=orange shape=box tooltip=fun1]
	128 -> 131
	129 -> 131
	131 -> 130
}









	
data_nodes

	Returns all data nodes of the dispatcher.





	Returns:	All data nodes of the dispatcher.


	Return type:	dict[str, dict]










	
function_nodes

	Returns all function nodes of the dispatcher.





	Returns:	All data function of the dispatcher.


	Return type:	dict[str, dict]










	
sub_dsp_nodes

	Returns all sub-dispatcher nodes of the dispatcher.





	Returns:	All sub-dispatcher nodes of the dispatcher.


	Return type:	dict[str, dict]










	
copy()[source]

	Returns a copy of the Dispatcher.





	Returns:	A copy of the Dispatcher.


	Return type:	Dispatcher





Example:

>>> dsp = Dispatcher()
>>> dsp is dsp.copy()
False










	
dispatch(inputs=None, outputs=None, cutoff=None, inputs_dist=None, wildcard=False, no_call=False, shrink=False, rm_unused_nds=False, select_output_kw=None, _wait_in=None, stopper=None)[source]

	Evaluates the minimum workflow and data outputs of the dispatcher
model from given inputs.





	Parameters:	
	inputs (dict[str, T], list[str], iterable, optional) – Input data values.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.

	no_call (bool, optional) – If True data node estimation function is not used and the input
values are not used.

	shrink (bool, optional) – If True the dispatcher is shrink before the dispatch.


See also

shrink_dsp()





	rm_unused_nds (bool, optional) – If True unused function and sub-dispatcher nodes are removed from
workflow.

	select_output_kw (dict, optional) – Kwargs of selector function to select specific outputs.

	_wait_in (dict, optional) – Override wait inputs.

	stopper (threading.Event, optional) – A semaphore to abort the dispatching.






	Returns:	Dictionary of estimated data node outputs.




	Return type:	schedula.utils.sol.Solution







***********************************************************************

Example:

A dispatcher with a function \(log(b - a)\) and two data a and b
with default values:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	0 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	1 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">5</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	2 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	3 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	4 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	5 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-6f3d4c386651ea551538ec292ef6e138750921c3/my_log.html">log(b - a)</TD></TR><TR><TD align="RIGHT" border="1">input_domain</TD><TD align="LEFT" border="1" href="./dispatcher-6f3d4c386651ea551538ec292ef6e138750921c3/my_domain.html">my_domain</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="log(b - a)"]
	6 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-6f3d4c386651ea551538ec292ef6e138750921c3/min.html">min</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	5 -> 4
	3 -> 5
	0 -> 6
	2 -> 5
	1 -> 6
	6 -> 2
}




Dispatch without inputs. The default values are used as inputs:


>>> outputs = dsp.dispatch()
>>> outputs
Solution([('a', 0), ('b', 5), ('d', 1), ('c', 0), ('e', 0.0)])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	13 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	14 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">5</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	15 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	16 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/d-output.html">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	17 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/e-output.html">e</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	18 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/my_log.html">log(b - a)</TD></TR><TR><TD align="RIGHT" border="1">solution_domain</TD><TD align="LEFT" border="1" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/log(b_-_a)-solution_domain.html">log(b - a)-solution_domain</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:14.931788</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000017</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="log(b - a)"]
	19 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/min.html">min</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:14.931675</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000016</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	20 [label=start fillcolor=red shape=egg]
	14 -> 19
	20 -> 14
	18 -> 17
	13 -> 19
	15 -> 18
	16 -> 18
	19 -> 15
	20 -> 16
	20 -> 13
}




Dispatch until data node c is estimated:


>>> outputs = dsp.dispatch(outputs=['c'])
>>> outputs
Solution([('a', 0), ('b', 5), ('c', 0)])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	30 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-459a8c9c07bc15724ed07fe0d76824dad9796cea/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	31 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-459a8c9c07bc15724ed07fe0d76824dad9796cea/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">5</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	32 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-459a8c9c07bc15724ed07fe0d76824dad9796cea/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	33 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-459a8c9c07bc15724ed07fe0d76824dad9796cea/min.html">min</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:14.981083</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000014</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	34 [label=start fillcolor=red shape=egg]
	31 -> 33
	33 -> 32
	34 -> 30
	34 -> 31
	30 -> 33
}




Dispatch with one inputs. The default value of a is not used as
inputs:


>>> outputs = dsp.dispatch(inputs={'a': 3})
>>> outputs
Solution([('a', 3), ('b', 5), ('d', 1), ('c', 3)])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	40 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	41 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">5</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	42 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	43 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/d-output.html">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	44 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/my_log.html">log(b - a)</TD></TR><TR><TD align="RIGHT" border="1">input_domain</TD><TD align="LEFT" border="1" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/my_domain.html">my_domain</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;e&#x27;,)</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR></TABLE>> fillcolor=orange shape=box tooltip="log(b - a)"]
	45 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/min.html">min</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.010914</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000015</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	46 [label=start fillcolor=red shape=egg]
	46 -> 41
	43 -> 44
	40 -> 45
	42 -> 44
	41 -> 45
	45 -> 42
	46 -> 43
	46 -> 40
}









	
shrink_dsp(inputs=None, outputs=None, cutoff=None, inputs_dist=None, wildcard=True)[source]

	Returns a reduced dispatcher.





	Parameters:	
	inputs (list[str], iterable, optional) – Input data nodes.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.






	Returns:	A sub-dispatcher.




	Return type:	Dispatcher








See also

dispatch()



***********************************************************************

Example:

A dispatcher like this:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	149 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	150 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	151 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	152 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	153 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	154 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">f</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=f]
	155 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	156 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	157 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/min.html">fun3</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	158 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/max.html">fun4</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	159 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/max-0.html">fun5</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	160 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">g</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=g]
	150 -> 156
	152 -> 156
	155 -> 151
	152 -> 159
	150 -> 158
	159 -> 151
	154 -> 157
	149 -> 155
	153 -> 159
	159 -> 154
	150 -> 155
	157 -> 160
	158 -> 160
	149 -> 158
	156 -> 153
	152 -> 157
}




Get the sub-dispatcher induced by dispatching with no calls from inputs
a, b, and c to outputs c, e, and f:

>>> shrink_dsp = dsp.shrink_dsp(inputs=['a', 'b', 'd'],
...                             outputs=['c', 'f'])







            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	177 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	178 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	179 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	180 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	181 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	182 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">f</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=f]
	183 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5f0fb3bb7bc095944a751068eaa9c5408362c207/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	184 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5f0fb3bb7bc095944a751068eaa9c5408362c207/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	185 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5f0fb3bb7bc095944a751068eaa9c5408362c207/max.html">fun5</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;c&#x27;,)</TD></TR></TABLE>> fillcolor=orange shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	177 -> 183
	185 -> 182
	180 -> 184
	178 -> 183
	183 -> 179
	180 -> 185
	178 -> 184
	184 -> 181
	181 -> 185
}
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7.1.1.1. __init__


	
Dispatcher.__init__(dmap=None, name='', default_values=None, raises=False, description='', stopper=None)[source]

	Initializes the dispatcher.





	Parameters:	
	dmap (networkx.DiGraph, optional) – A directed graph that stores data & functions parameters.

	name (str, optional) – The dispatcher’s name.

	default_values (dict[str, dict], optional) – Data node default values. These will be used as input if it is not
specified as inputs in the ArciDispatch algorithm.

	raises (bool, optional) – If True the dispatcher interrupt the dispatch when an error occur,
otherwise it logs a warning.

	description (str, optional) – The dispatcher’s description.

	stopper (threading.Event, optional) – A semaphore to abort the dispatching.
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7.1.1.2. add_data


	
Dispatcher.add_data(data_id=None, default_value=empty, initial_dist=0.0, wait_inputs=False, wildcard=None, function=None, callback=None, remote_links=None, description=None, filters=None, **kwargs)[source]

	Add a single data node to the dispatcher.





	Parameters:	
	data_id (str, optional) – Data node id. If None will be assigned automatically (‘unknown<%d>’)
not in dmap.

	default_value (T, optional) – Data node default value. This will be used as input if it is not
specified as inputs in the ArciDispatch algorithm.

	initial_dist (float, int, optional) – Initial distance in the ArciDispatch algorithm when the data node
default value is used.

	wait_inputs (bool, optional) – If True ArciDispatch algorithm stops on the node until it gets all
input estimations.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.

	function (callable, optional) – Data node estimation function.
This can be any function that takes only one dictionary
(key=function node id, value=estimation of data node) as input and
return one value that is the estimation of the data node.

	callback (callable, optional) – Callback function to be called after node estimation.
This can be any function that takes only one argument that is the
data node estimation output. It does not return anything.

	remote_links (list[[str, Dispatcher]], optional) – List of parent or child dispatcher nodes e.g., [[dsp_id, dsp], ...].

	description (str, optional) – Data node’s description.

	filters (list[function], optional) – A list of functions that are invoked after the invocation of the
main function.

	kwargs (keyword arguments, optional) – Set additional node attributes using key=value.






	Returns:	Data node id.




	Return type:	str [https://docs.python.org/3/library/stdtypes.html#str]








See also

add_function(),  add_dispatcher(),
add_from_lists()



***********************************************************************

Example:

Add a data to be estimated or a possible input data node:

>>> dsp.add_data(data_id='a')
'a'





Add a data with a default value (i.e., input data node):

>>> dsp.add_data(data_id='b', default_value=1)
'b'





Create a data node with function estimation and a default value.



	function estimation: estimate one unique output from multiple
estimations.

	default value: is a default estimation.



>>> def min_fun(kwargs):
...     '''
...     Returns the minimum value of node estimations.
...
...     :param kwargs:
...         Node estimations.
...     :type kwargs: dict
...
...     :return:
...         The minimum value of node estimations.
...     :rtype: float
...     '''
...
...     return min(kwargs.values())
...
>>> dsp.add_data(data_id='c', default_value=2, wait_inputs=True,
...              function=min_fun)
'c'








Create a data with an unknown id and return the generated id:

>>> dsp.add_data()
'unknown'
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7.1.1.3. add_dispatcher


	
Dispatcher.add_dispatcher(dsp, inputs, outputs, dsp_id=None, input_domain=None, weight=None, inp_weight=None, description=None, include_defaults=False, **kwargs)[source]

	Add a single sub-dispatcher node to dispatcher.





	Parameters:	
	dsp (Dispatcher | dict[str, list]) – Child dispatcher that is added as sub-dispatcher node to the parent
dispatcher.

	inputs (dict[str, str | list[str]] | tuple[str] | 
(str, ..., dict[str, str | list[str]])) – Inputs mapping. Data node ids from parent dispatcher to child
sub-dispatcher.

	outputs (dict[str, str | list[str]] | tuple[str] | 
(str, ..., dict[str, str | list[str]])) – Outputs mapping. Data node ids from child sub-dispatcher to parent
dispatcher.

	dsp_id (str, optional) – Sub-dispatcher node id.
If None will be assigned as <dsp.name>.

	input_domain ((dict) -> bool, optional) – A function that checks if input values satisfy the function domain.
This can be any function that takes the a dictionary with the inputs
of the sub-dispatcher node and returns True if input values satisfy
the domain, otherwise False.


Note

This function is invoked every time that a data node reach
the sub-dispatcher node.





	weight (float, int, optional) – Node weight. It is a weight coefficient that is used by the dispatch
algorithm to estimate the minimum workflow.

	inp_weight (dict[str, int | float], optional) – Edge weights from data nodes to the sub-dispatcher node.
It is a dictionary (key=data node id) with the weight coefficients
used by the dispatch algorithm to estimate the minimum workflow.

	description (str, optional) – Sub-dispatcher node’s description.

	include_defaults (bool, optional) – If True the default values of the sub-dispatcher are added to the
current dispatcher.

	kwargs (keyword arguments, optional) – Set additional node attributes using key=value.






	Returns:	Sub-dispatcher node id.




	Return type:	str [https://docs.python.org/3/library/stdtypes.html#str]








See also

add_data(), add_function(),
add_from_lists()



***********************************************************************

Example:

Create a sub-dispatcher:

>>> sub_dsp = Dispatcher()
>>> sub_dsp.add_function('max', max, ['a', 'b'], ['c'])
'max'





Add the sub-dispatcher to the parent dispatcher:

>>> dsp.add_dispatcher(dsp_id='Sub-Dispatcher', dsp=sub_dsp,
...                    inputs={'A': 'a', 'B': 'b'},
...                    outputs={'c': 'C'})
'Sub-Dispatcher'





Add a sub-dispatcher node with domain:

>>> def my_domain(kwargs):
...     return kwargs['C'] > 3
...
>>> dsp.add_dispatcher(dsp_id='Sub-Dispatcher with domain',
...                    dsp=sub_dsp, inputs={'C': 'a', 'D': 'b'},
...                    outputs={'c': 'E'}, input_domain=my_domain)
'Sub-Dispatcher with domain'
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7.1.1.4. add_from_lists


	
Dispatcher.add_from_lists(data_list=None, fun_list=None, dsp_list=None)[source]

	Add multiple function and data nodes to dispatcher.





	Parameters:	
	data_list (list[dict], optional) – It is a list of data node kwargs to be loaded.

	fun_list (list[dict], optional) – It is a list of function node kwargs to be loaded.

	dsp_list (list[dict], optional) – It is a list of sub-dispatcher node kwargs to be loaded.






	Returns:	
	Data node ids.

	Function node ids.

	Sub-dispatcher node ids.








	Return type:	(list[str], list[str], list[str])








See also

add_data(), add_function(),
add_dispatcher()



***********************************************************************

Example:

Define a data list:

>>> data_list = [
...     {'data_id': 'a'},
...     {'data_id': 'b'},
...     {'data_id': 'c'},
... ]





Define a functions list:

>>> def func(a, b):
...     return a + b
...
>>> fun_list = [
...     {'function': func, 'inputs': ['a', 'b'], 'outputs': ['c']}
... ]





Define a sub-dispatchers list:

>>> sub_dsp = Dispatcher(name='Sub-dispatcher')
>>> sub_dsp.add_function(function=func, inputs=['e', 'f'],
...                      outputs=['g'])
'func'
>>>
>>> dsp_list = [
...     {'dsp_id': 'Sub', 'dsp': sub_dsp,
...      'inputs': {'a': 'e', 'b': 'f'}, 'outputs': {'g': 'c'}},
... ]





Add function and data nodes to dispatcher:

>>> dsp.add_from_lists(data_list, fun_list, dsp_list)
(['a', 'b', 'c'], ['func'], ['Sub'])
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7.1.1.5. add_function


	
Dispatcher.add_function(function_id=None, function=None, inputs=None, outputs=None, input_domain=None, weight=None, inp_weight=None, out_weight=None, description=None, filters=None, **kwargs)[source]

	Add a single function node to dispatcher.





	Parameters:	
	function_id (str, optional) – Function node id.
If None will be assigned as <fun.__name__>.

	function (callable, optional) – Data node estimation function.

	inputs (list, optional) – Ordered arguments (i.e., data node ids) needed by the function.

	outputs (list, optional) – Ordered results (i.e., data node ids) returned by the function.

	input_domain (callable, optional) – A function that checks if input values satisfy the function domain.
This can be any function that takes the same inputs of the function
and returns True if input values satisfy the domain, otherwise
False. In this case the dispatch algorithm doesn’t pass on the node.

	weight (float, int, optional) – Node weight. It is a weight coefficient that is used by the dispatch
algorithm to estimate the minimum workflow.

	inp_weight (dict[str, float | int], optional) – Edge weights from data nodes to the function node.
It is a dictionary (key=data node id) with the weight coefficients
used by the dispatch algorithm to estimate the minimum workflow.

	out_weight (dict[str, float | int], optional) – Edge weights from the function node to data nodes.
It is a dictionary (key=data node id) with the weight coefficients
used by the dispatch algorithm to estimate the minimum workflow.

	description (str, optional) – Function node’s description.

	filters (list[function], optional) – A list of functions that are invoked after the invocation of the
main function.

	kwargs (keyword arguments, optional) – Set additional node attributes using key=value.






	Returns:	Function node id.




	Return type:	str [https://docs.python.org/3/library/stdtypes.html#str]








See also

add_data(), add_dispatcher(),
add_from_lists()



***********************************************************************

Example:

Add a function node:

>>> def my_function(a, b):
...     c = a + b
...     d = a - b
...     return c, d
...
>>> dsp.add_function(function=my_function, inputs=['a', 'b'],
...                  outputs=['c', 'd'])
'my_function'





Add a function node with domain:

>>> from math import log
>>> def my_log(a, b):
...     return log(b - a)
...
>>> def my_domain(a, b):
...     return a < b
...
>>> dsp.add_function(function=my_log, inputs=['a', 'b'],
...                  outputs=['e'], input_domain=my_domain)
'my_log'
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7.1.1.6. copy


	
Dispatcher.copy()[source]

	Returns a copy of the Dispatcher.





	Returns:	A copy of the Dispatcher.


	Return type:	Dispatcher





Example:

>>> dsp = Dispatcher()
>>> dsp is dsp.copy()
False
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7.1.1.7. copy_structure


	
Dispatcher.copy_structure(**kwargs)[source]
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7.1.1.8. dispatch


	
Dispatcher.dispatch(inputs=None, outputs=None, cutoff=None, inputs_dist=None, wildcard=False, no_call=False, shrink=False, rm_unused_nds=False, select_output_kw=None, _wait_in=None, stopper=None)[source]

	Evaluates the minimum workflow and data outputs of the dispatcher
model from given inputs.





	Parameters:	
	inputs (dict[str, T], list[str], iterable, optional) – Input data values.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.

	no_call (bool, optional) – If True data node estimation function is not used and the input
values are not used.

	shrink (bool, optional) – If True the dispatcher is shrink before the dispatch.


See also

shrink_dsp()





	rm_unused_nds (bool, optional) – If True unused function and sub-dispatcher nodes are removed from
workflow.

	select_output_kw (dict, optional) – Kwargs of selector function to select specific outputs.

	_wait_in (dict, optional) – Override wait inputs.

	stopper (threading.Event, optional) – A semaphore to abort the dispatching.






	Returns:	Dictionary of estimated data node outputs.




	Return type:	schedula.utils.sol.Solution







***********************************************************************

Example:

A dispatcher with a function \(log(b - a)\) and two data a and b
with default values:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	0 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	1 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">5</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	2 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	3 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	4 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	5 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-6f3d4c386651ea551538ec292ef6e138750921c3/my_log.html">log(b - a)</TD></TR><TR><TD align="RIGHT" border="1">input_domain</TD><TD align="LEFT" border="1" href="./dispatcher-6f3d4c386651ea551538ec292ef6e138750921c3/my_domain.html">my_domain</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="log(b - a)"]
	6 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-6f3d4c386651ea551538ec292ef6e138750921c3/min.html">min</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	5 -> 4
	3 -> 5
	0 -> 6
	2 -> 5
	1 -> 6
	6 -> 2
}




Dispatch without inputs. The default values are used as inputs:


>>> outputs = dsp.dispatch()
>>> outputs
Solution([('a', 0), ('b', 5), ('d', 1), ('c', 0), ('e', 0.0)])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	13 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	14 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">5</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	15 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	16 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/d-output.html">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	17 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/e-output.html">e</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	18 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/my_log.html">log(b - a)</TD></TR><TR><TD align="RIGHT" border="1">solution_domain</TD><TD align="LEFT" border="1" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/log(b_-_a)-solution_domain.html">log(b - a)-solution_domain</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:14.931788</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000017</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="log(b - a)"]
	19 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-c2b2e58cce9c9beffc9faa9a74c41f7ea0093e30/min.html">min</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:14.931675</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000016</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	20 [label=start fillcolor=red shape=egg]
	14 -> 19
	20 -> 14
	18 -> 17
	13 -> 19
	15 -> 18
	16 -> 18
	19 -> 15
	20 -> 16
	20 -> 13
}




Dispatch until data node c is estimated:


>>> outputs = dsp.dispatch(outputs=['c'])
>>> outputs
Solution([('a', 0), ('b', 5), ('c', 0)])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	30 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-459a8c9c07bc15724ed07fe0d76824dad9796cea/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	31 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-459a8c9c07bc15724ed07fe0d76824dad9796cea/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">5</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	32 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-459a8c9c07bc15724ed07fe0d76824dad9796cea/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	33 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-459a8c9c07bc15724ed07fe0d76824dad9796cea/min.html">min</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:14.981083</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000014</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	34 [label=start fillcolor=red shape=egg]
	31 -> 33
	33 -> 32
	34 -> 30
	34 -> 31
	30 -> 33
}




Dispatch with one inputs. The default value of a is not used as
inputs:


>>> outputs = dsp.dispatch(inputs={'a': 3})
>>> outputs
Solution([('a', 3), ('b', 5), ('d', 1), ('c', 3)])






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	40 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	41 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">5</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	42 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	43 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/d-output.html">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	44 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/my_log.html">log(b - a)</TD></TR><TR><TD align="RIGHT" border="1">input_domain</TD><TD align="LEFT" border="1" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/my_domain.html">my_domain</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;e&#x27;,)</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR></TABLE>> fillcolor=orange shape=box tooltip="log(b - a)"]
	45 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4468933c3db847ff99f6096d6c64652af444fdc5/min.html">min</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.010914</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000015</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	46 [label=start fillcolor=red shape=egg]
	46 -> 41
	43 -> 44
	40 -> 45
	42 -> 44
	41 -> 45
	45 -> 42
	46 -> 43
	46 -> 40
}
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7.1.1.9. get_node


	
Dispatcher.get_node(*node_ids, *, node_attr=none)

	Returns a sub node of a dispatcher.





	Parameters:	
	node_ids (str [https://docs.python.org/3/library/stdtypes.html#str]) – A sequence of node ids or a single node id. The id order identifies
a dispatcher sub-level.

	node_attr (str, None, optional) – Output node attr.

If the searched node does not have this attribute, all its
attributes are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its
attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.






When ‘description’, returns the “description” of the searched node,
searching also in function or sub-dispatcher input/output
description.

When ‘output’, returns the data node output.

When ‘default_value’, returns the data node default value.

When ‘value_type’, returns the data node value’s type.

When None, returns the node attributes.








	Returns:	Node attributes and its real path.




	Return type:	(T, (str, ...))







Example:



            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	55 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.124364</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000570</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	58 [label=start fillcolor=red shape=egg]
	55 -> 57
	58 -> 56
	56 -> 55
}




Get the sub node output:

>>> d.get_node('Sub-dispatcher', 'c')
(4, ('Sub-dispatcher', 'c'))
>>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
('data', ('Sub-dispatcher', 'c'))






>>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	72 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	73 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.083920</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	74 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	75 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	76 [label=start fillcolor=red shape=egg]
	73 -> 75
	74 -> 73
	76 -> 72
	72 -> 73
	76 -> 74
}
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7.1.1.10. get_sub_dsp


	
Dispatcher.get_sub_dsp(nodes_bunch, edges_bunch=None)[source]

	Returns the sub-dispatcher induced by given node and edge bunches.

The induced sub-dispatcher contains the available nodes in nodes_bunch
and edges between those nodes, excluding those that are in edges_bunch.

The available nodes are non isolated nodes and function nodes that have
all inputs and at least one output.





	Parameters:	
	nodes_bunch (list[str], iterable) – A container of node ids which will be iterated through once.

	edges_bunch (list[(str, str)], iterable, optional) – A container of edge ids that will be removed.






	Returns:	A dispatcher.




	Return type:	Dispatcher








See also

get_sub_dsp_from_workflow()




Note

The sub-dispatcher edge or node attributes just point to the
original dispatcher. So changes to the node or edge structure
will not be reflected in the original dispatcher map while changes
to the attributes will.



***********************************************************************

Example:

A dispatcher with a two functions fun1 and fun2:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	82 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	83 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	84 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	85 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	86 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	87 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-cf28632e9a1c3ff2118ae3a6dc7f1f912abc76c5/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	88 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-cf28632e9a1c3ff2118ae3a6dc7f1f912abc76c5/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	87 -> 85
	82 -> 87
	85 -> 88
	82 -> 88
	87 -> 84
	88 -> 84
	88 -> 86
	83 -> 87
}




Get the sub-dispatcher induced by given nodes bunch:

>>> sub_dsp = dsp.get_sub_dsp(['a', 'c', 'd', 'e', 'fun2'])







            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	97 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	98 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	99 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	100 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	101 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-7ddcc5d67e9a008b8aefaa9fe16ccafecfc0f2a0/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	101 -> 98
	101 -> 100
	99 -> 101
	97 -> 101
}
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7.1.1.11. get_sub_dsp_from_workflow


	
Dispatcher.get_sub_dsp_from_workflow(sources, graph=None, reverse=False, add_missing=False, check_inputs=True, blockers=None, wildcard=False, _update_links=True)[source]

	Returns the sub-dispatcher induced by the workflow from sources.

The induced sub-dispatcher of the dsp contains the reachable nodes and
edges evaluated with breadth-first-search on the workflow graph from
source nodes.





	Parameters:	
	sources (list[str], iterable) – Source nodes for the breadth-first-search.
A container of nodes which will be iterated through once.

	graph (networkx.DiGraph, optional) – A directed graph where evaluate the breadth-first-search.

	reverse (bool, optional) – If True the workflow graph is assumed as reversed.

	add_missing (bool, optional) – If True, missing function’ inputs are added to the sub-dispatcher.

	check_inputs (bool, optional) – If True the missing function’ inputs are not checked.

	blockers (set[str], iterable, optional) – Nodes to not be added to the queue.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.

	_update_links (bool, optional) – If True, it updates remote links of the extracted dispatcher.






	Returns:	A sub-dispatcher.




	Return type:	Dispatcher








See also

get_sub_dsp()




Note

The sub-dispatcher edge or node attributes just point to the
original dispatcher. So changes to the node or edge structure
will not be reflected in the original dispatcher map while changes
to the attributes will.



***********************************************************************

Example:

A dispatcher with a function fun and a node a with a default value:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	106 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	107 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	108 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	109 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	110 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	111 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abef0f1465688da0fd5881f28575dfda1a070fba/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	112 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abef0f1465688da0fd5881f28575dfda1a070fba/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	106 -> 111
	107 -> 111
	111 -> 108
	112 -> 108
	110 -> 112
	111 -> 109
}




Dispatch with no calls in order to have a workflow:

>>> o = dsp.dispatch(inputs=['a', 'b'], no_call=True)





Get sub-dispatcher from workflow inputs a and b:

>>> sub_dsp = dsp.get_sub_dsp_from_workflow(['a', 'b'])







            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	119 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	120 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	121 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	122 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	123 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e779287d555f65d95f0149bf5a36d54eff848162/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	119 -> 123
	123 -> 122
	120 -> 123
	123 -> 121
}




Get sub-dispatcher from a workflow output c:

>>> sub_dsp = dsp.get_sub_dsp_from_workflow(['c'], reverse=True)







            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	128 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	129 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	130 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	131 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-529b2ebd718265a855b76046a49bacbc27e9a99e/fun1-function.html">fun1</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;d&#x27;,)</TD></TR></TABLE>> fillcolor=orange shape=box tooltip=fun1]
	128 -> 131
	129 -> 131
	131 -> 130
}












          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.1. dispatcher »

          	7.1.1. Dispatcher »
 
      

    


    
      
          
            
  
7.1.1.12. plot


	
Dispatcher.plot(workflow=None, view=True, depth=-1, name=none, comment=none, format=none, engine=none, encoding=none, graph_attr=none, node_attr=none, edge_attr=none, body=none, node_styles=none, node_data=none, node_function=none, edge_data=none, max_lines=none, max_width=none, directory=None, sites=None, index=False)

	Plots the Dispatcher with a graph in the DOT language with Graphviz.





	Parameters:	
	workflow (bool, optional) – If True the latest solution will be plotted, otherwise the dmap.

	view (bool, optional) – Open the rendered directed graph in the DOT language with the sys
default opener.

	edge_data (tuple[str], optional) – Edge attributes to view.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	node_styles (dict[str|Token, dict[str, str]]) – Default node styles according to graphviz node attributes.

	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Graph name used in the source code.

	comment (str [https://docs.python.org/3/library/stdtypes.html#str]) – Comment added to the first line of the source.

	directory (str, optional) – (Sub)directory for source saving and rendering.

	format (str, optional) – Rendering output format (‘pdf’, ‘png’, ...).

	engine (str, optional) – Layout command used (‘dot’, ‘neato’, ...).

	encoding (str, optional) – Encoding for saving the source.

	graph_attr (dict, optional) – Dict of (attribute, value) pairs for the graph.

	node_attr (dict, optional) – Dict of (attribute, value) pairs set for all nodes.

	edge_attr (dict, optional) – Dict of (attribute, value) pairs set for all edges.

	body (dict, optional) – Dict of (attribute, value) pairs to add to the graph body.

	directory – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	index (bool, optional) – Add the site index as first page?

	max_lines (int, optional) – Maximum number of lines for rendering node attributes.

	max_width (int, optional) – Maximum number of characters in a line to render node attributes.

	view – Open the main page of the site?






	Returns:	A SiteMap.




	Return type:	schedula.utils.drw.SiteMap







Example:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dsp.plot(view=False, graph_attr={'ratio': '1'})
SiteMap([(Dispatcher, SiteMap())])






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	142 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	143 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	144 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	145 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f55282f8d59c8bbcca8a2ef07b63000e69224eaf/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	145 -> 143
	142 -> 145
	145 -> 144
}
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7.1.1.13. search_node_description


	
Dispatcher.search_node_description(node_id, what='description')
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7.1.1.14. set_data_remote_link


	
Dispatcher.set_data_remote_link(data_id, remote_link=empty, is_parent=True)[source]

	Set a remote link of a data node in the dispatcher.





	Parameters:	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Data node id.

	remote_link ([str, Dispatcher], optional) – Parent or child dispatcher and its node id (id, dsp).

	is_parent (bool [https://docs.python.org/3/library/functions.html#bool]) – If True the link is inflow (parent), otherwise is outflow (child).
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7.1.1.15. set_default_value


	
Dispatcher.set_default_value(data_id, value=empty, initial_dist=0.0)[source]

	Set the default value of a data node in the dispatcher.





	Parameters:	
	data_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Data node id.

	value (T, optional) – Data node default value.


Note

If EMPTY the previous default value is removed.





	initial_dist (float, int, optional) – Initial distance in the ArciDispatch algorithm when the data node
default value is used.









***********************************************************************

Example:

A dispatcher with a data node named a:

>>> dsp = Dispatcher(name='Dispatcher')
...
>>> dsp.add_data(data_id='a')
'a'





Add a default value to a node:

>>> dsp.set_default_value('a', value='value of the data')
>>> list(sorted(dsp.default_values['a'].items()))
[('initial_dist', 0.0), ('value', 'value of the data')]





Remove the default value of a node:

>>> dsp.set_default_value('a', value=EMPTY)
>>> dsp.default_values
{}
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7.1.1.16. shrink_dsp


	
Dispatcher.shrink_dsp(inputs=None, outputs=None, cutoff=None, inputs_dist=None, wildcard=True)[source]

	Returns a reduced dispatcher.





	Parameters:	
	inputs (list[str], iterable, optional) – Input data nodes.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.






	Returns:	A sub-dispatcher.




	Return type:	Dispatcher








See also

dispatch()



***********************************************************************

Example:

A dispatcher like this:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	149 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	150 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	151 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	152 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	153 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	154 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">f</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=f]
	155 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	156 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	157 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/min.html">fun3</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="min(iterable, *[, default=obj, key=func]) -> value"]
	158 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/max.html">fun4</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	159 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d6b3fb0daf47d40e912db57cc7135de25f4d204b/max-0.html">fun5</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	160 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">g</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=g]
	150 -> 156
	152 -> 156
	155 -> 151
	152 -> 159
	150 -> 158
	159 -> 151
	154 -> 157
	149 -> 155
	153 -> 159
	159 -> 154
	150 -> 155
	157 -> 160
	158 -> 160
	149 -> 158
	156 -> 153
	152 -> 157
}




Get the sub-dispatcher induced by dispatching with no calls from inputs
a, b, and c to outputs c, e, and f:

>>> shrink_dsp = dsp.shrink_dsp(inputs=['a', 'b', 'd'],
...                             outputs=['c', 'f'])







            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	177 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	178 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	179 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	180 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	181 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	182 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">f</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=f]
	183 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5f0fb3bb7bc095944a751068eaa9c5408362c207/fun1-function.html">fun1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun1]
	184 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5f0fb3bb7bc095944a751068eaa9c5408362c207/fun2-function.html">fun2</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun2]
	185 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5f0fb3bb7bc095944a751068eaa9c5408362c207/max.html">fun5</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;c&#x27;,)</TD></TR></TABLE>> fillcolor=orange shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	177 -> 183
	185 -> 182
	180 -> 184
	178 -> 183
	183 -> 179
	180 -> 185
	178 -> 184
	184 -> 181
	181 -> 185
}
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7.1.1.17. web


	
Dispatcher.web(depth=-1, node_data=none, node_function=none, directory=None, sites=None, run=True)

	Creates a dispatcher Flask app.





	Parameters:	
	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	directory (str, optional) – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	run (bool, optional) – Run the backend server?






	Returns:	A WebMap.




	Return type:	WebMap







Example:

From a dispatcher like this:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	195 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	196 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	197 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	198 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4c58ed1f91d2ba767009c023dc42336977979c35/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	198 -> 196
	195 -> 198
	198 -> 197
}




You can create a web server with the following steps:

>>> webmap = dsp.web()
>>> print("Starting...\n"); site = webmap.site().run(); site
Starting...
Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
>>> import requests
>>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
>>> requests.post(url, json={'args': (0,)}).json()['return']
[1, -1]
>>> site.shutdown()  # Remember to shutdown the server.
True






Note

When Site() is garbage collected the server
is shutdown automatically.
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7.1.1.18. data_nodes


	
Dispatcher.data_nodes

	Returns all data nodes of the dispatcher.





	Returns:	All data nodes of the dispatcher.


	Return type:	dict[str, dict]
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7.1.1.19. function_nodes


	
Dispatcher.function_nodes

	Returns all function nodes of the dispatcher.





	Returns:	All data function of the dispatcher.


	Return type:	dict[str, dict]
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7.1.1.20. sub_dsp_nodes


	
Dispatcher.sub_dsp_nodes

	Returns all sub-dispatcher nodes of the dispatcher.





	Returns:	All sub-dispatcher nodes of the dispatcher.


	Return type:	dict[str, dict]
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7.2. utils

It contains utility classes and functions.

The utils module contains classes and functions of general utility used in
multiple places throughout schedula. Some of these are graph-specific
algorithms while others are more python tricks.

The utils module is composed of eleven submodules to make organization clearer.
The submodules are fairly different from each other, but the main uniting theme
is that all of these submodules are not specific to a particularly schedula
application.


Note

The utils module is composed of submodules that can be
accessed separately. However, they are all also included in the base module.
Thus, as an example, schedula.utils.gen.Token and schedula.utils.Token
are different names for the same class (Token). The schedula.utils.Token
usage is preferred as this allows the internal organization to be changed if
it is deemed necessary.



Sub-Modules:







	alg
	It contains basic algorithms, numerical tricks, and data processing tasks.


	base
	It provides a base class to for dispatcher objects.


	cst
	It provides constants data node ids and values.


	des
	It provides tools to find data, function, and sub-dispatcher node description.


	drw
	It provides functions to plot dispatcher map and workflow.


	dsp
	It provides tools to create models with the Dispatcher().


	exc
	Defines the dispatcher exception.


	gen
	It contains classes and functions of general utility.


	io
	It provides functions to read and save a dispatcher from/to files.


	sol
	It contains a comprehensive list of all modules and classes within dispatcher.


	web
	It provides functions to build a flask app from a dispatcher.
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7.2.1. alg

It contains basic algorithms, numerical tricks, and data processing tasks.

Functions







	add_edge_fun
	Returns a function that adds an edge to the graph checking only the out node.


	add_func_edges
	Adds function node edges.


	get_full_pipe
	Returns the full pipe of a dispatch run.


	get_sub_node
	Returns a sub node of a dispatcher.


	get_unused_node_id
	Finds an unused node id in graph.


	remove_edge_fun
	Returns a function that removes an edge from the graph.


	remove_links
	


	replace_remote_link
	Replaces or removes remote links.





Classes







	DspPipe
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7.2.1.1. add_edge_fun


	
add_edge_fun(graph)[source]

	Returns a function that adds an edge to the graph checking only the out
node.





	Parameters:	graph (networkx.classes.digraph.DiGraph) – A directed graph.


	Returns:	A function that adds an edge to the graph.


	Return type:	callable [https://docs.python.org/3/library/functions.html#callable]
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7.2.1.2. add_func_edges


	
add_func_edges(dsp, fun_id, nodes_bunch, edge_weights=None, input=True, data_nodes=None)[source]

	Adds function node edges.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	fun_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Function node id.

	nodes_bunch (iterable) – A container of nodes which will be iterated through once.

	edge_weights (dict, optional) – Edge weights.

	input (bool, optional) – If True the nodes_bunch are input nodes, otherwise are output nodes.

	data_nodes (list [https://docs.python.org/3/library/stdtypes.html#list]) – Data nodes to be deleted if something fail.






	Returns:	List of new data nodes.




	Return type:	list [https://docs.python.org/3/library/stdtypes.html#list]
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7.2.1.3. get_full_pipe


	
get_full_pipe(sol, base=())[source]

	Returns the full pipe of a dispatch run.





	Parameters:	
	sol (schedula.utils.Solution) – A Solution object.

	base (tuple[str]) – Base node id.






	Returns:	Full pipe of a dispatch run.




	Return type:	DspPipe
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7.2.1.4. get_sub_node


	
get_sub_node(dsp, path, node_attr='auto', solution=none, _level=0, _dsp_name=none)[source]

	Returns a sub node of a dispatcher.





	Parameters:	
	dsp (schedula.Dispatcher | SubDispatch) – A dispatcher object or a sub dispatch function.

	path (tuple, str) – A sequence of node ids or a single node id. Each id identifies a
sub-level node.

	node_attr (str | None) – Output node attr.

If the searched node does not have this attribute, all its attributes
are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.








	solution (schedula.utils.Solution) – Parent Solution.

	_level (int [https://docs.python.org/3/library/functions.html#int]) – Path level.

	_dsp_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – dsp name to show when the function raise a value error.






	Returns:	A sub node of a dispatcher and its path.




	Return type:	dict | object, tuple[str]







Example:


>>> from schedula import Dispatcher
>>> s_dsp = Dispatcher(name='Sub-dispatcher')
>>> def fun(a, b):
...     return a + b
...
>>> s_dsp.add_function('a + b', fun, ['a', 'b'], ['c'])
'a + b'
>>> dispatch = SubDispatch(s_dsp, ['c'], output_type='dict')
>>> dsp = Dispatcher(name='Dispatcher')
>>> dsp.add_function('Sub-dispatcher', dispatch, ['a'], ['b'])
'Sub-dispatcher'





>>> o = dsp.dispatch(inputs={'a': {'a': 3, 'b': 1}})
...






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	228 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0dbf79a801555859f0a7640e1bf1bb8598555be0/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:18.593011</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000532</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	229 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0dbf79a801555859f0a7640e1bf1bb8598555be0/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	230 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0dbf79a801555859f0a7640e1bf1bb8598555be0/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	231 [label=start fillcolor=red shape=egg]
	228 -> 230
	231 -> 229
	229 -> 228
}




Get the sub node ‘c’ output or type:

>>> get_sub_node(dsp, ('Sub-dispatcher', 'c'))
(4, ('Sub-dispatcher', 'c'))
>>> get_sub_node(dsp, ('Sub-dispatcher', 'c'), node_attr='type')
('data', ('Sub-dispatcher', 'c'))





Get the sub-dispatcher output:


>>> sol, p = get_sub_node(dsp, ('Sub-dispatcher',), node_attr='output')
>>> sol, p
(Solution([('a', 3), ('b', 1), ('c', 4)]), ('Sub-dispatcher',))






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	245 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5c50ce9a7a2ba78b46973a5ed47fa43ffe94a65b/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	246 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5c50ce9a7a2ba78b46973a5ed47fa43ffe94a65b/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:18.707742</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000016</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	247 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5c50ce9a7a2ba78b46973a5ed47fa43ffe94a65b/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	248 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-5c50ce9a7a2ba78b46973a5ed47fa43ffe94a65b/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	249 [label=start fillcolor=red shape=egg]
	246 -> 248
	247 -> 246
	249 -> 245
	245 -> 246
	249 -> 247
}
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7.2.1.5. get_unused_node_id


	
get_unused_node_id(graph, initial_guess='unknown', _format='{}<%d>')[source]

	Finds an unused node id in graph.





	Parameters:	
	graph (networkx.classes.digraph.DiGraph) – A directed graph.

	initial_guess (str, optional) – Initial node id guess.

	_format (str, optional) – Format to generate the new node id if the given is already used.






	Returns:	An unused node id.




	Return type:	str [https://docs.python.org/3/library/stdtypes.html#str]
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7.2.1.6. remove_edge_fun


	
remove_edge_fun(graph)[source]

	Returns a function that removes an edge from the graph.

..note:: The out node is removed if this is isolate.





	Parameters:	graph (networkx.classes.digraph.DiGraph) – A directed graph.


	Returns:	A function that remove an edge from the graph.


	Return type:	callable [https://docs.python.org/3/library/functions.html#callable]
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7.2.1.7. remove_links


	
remove_links(dsp)[source]
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7.2.1.8. replace_remote_link


	
replace_remote_link(dsp, nodes_bunch, link_map)[source]

	Replaces or removes remote links.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher with remote links.

	nodes_bunch (iterable) – A container of nodes which will be iterated through once.

	link_map (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A dictionary that maps the link keys ({old link: new link}
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7.2.1.9. DspPipe


	
class DspPipe[source]

	Methods







	clear
	


	copy
	


	fromkeys
	If not specified, the value defaults to None.


	get
	


	items
	


	keys
	


	move_to_end
	Move an existing element to the end (or beginning if last==False).


	pop
	value.  If key is not found, d is returned if given, otherwise KeyError


	popitem
	Pairs are returned in LIFO order if last is true or FIFO order if false.


	setdefault
	


	update
	


	values
	






	
__init__()

	Initialize self.  See help(type(self)) for accurate signature.
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7.2.1.9.1. clear


	
DspPipe.clear()  None.  Remove all items from od.
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7.2.1.9.2. copy


	
DspPipe.copy()  a shallow copy of od
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7.2.1.9.3. fromkeys


	
DspPipe.fromkeys(S[, v])  New ordered dictionary with keys from S.

	If not specified, the value defaults to None.
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7.2.1.9.4. get


	
DspPipe.get(k[, d])  D[k] if k in D, else d.  d defaults to None.
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7.2.1.9.5. items


	
DspPipe.items()
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7.2.1.9.6. keys


	
DspPipe.keys()
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7.2.1.9.7. move_to_end


	
DspPipe.move_to_end()

	Move an existing element to the end (or beginning if last==False).

Raises KeyError if the element does not exist.
When last=True, acts like a fast version of self[key]=self.pop(key).
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7.2.1.9.8. pop


	
DspPipe.pop(k[, d])  v, remove specified key and return the corresponding

	value.  If key is not found, d is returned if given, otherwise KeyError
is raised.
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7.2.1.9.9. popitem


	
DspPipe.popitem()  (k, v), return and remove a (key, value) pair.

	Pairs are returned in LIFO order if last is true or FIFO order if false.
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7.2.1.9.10. setdefault


	
DspPipe.setdefault(k[, d])  od.get(k,d), also set od[k]=d if k not in od
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7.2.1.9.11. update


	
DspPipe.update()
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7.2.1.9.12. values


	
DspPipe.values()
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7.2.2. base

It provides a base class to for dispatcher objects.

Classes







	Base
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7.2.2.1. Base


	
class Base[source]

	Methods







	get_node
	Returns a sub node of a dispatcher.


	plot
	Plots the Dispatcher with a graph in the DOT language with Graphviz.


	search_node_description
	


	web
	Creates a dispatcher Flask app.






	
__init__()

	Initialize self.  See help(type(self)) for accurate signature.






	
web(depth=-1, node_data=none, node_function=none, directory=None, sites=None, run=True)[source]

	Creates a dispatcher Flask app.





	Parameters:	
	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	directory (str, optional) – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	run (bool, optional) – Run the backend server?






	Returns:	A WebMap.




	Return type:	WebMap







Example:

From a dispatcher like this:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	195 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	196 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	197 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	198 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4c58ed1f91d2ba767009c023dc42336977979c35/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	198 -> 196
	195 -> 198
	198 -> 197
}




You can create a web server with the following steps:

>>> webmap = dsp.web()
>>> print("Starting...\n"); site = webmap.site().run(); site
Starting...
Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
>>> import requests
>>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
>>> requests.post(url, json={'args': (0,)}).json()['return']
[1, -1]
>>> site.shutdown()  # Remember to shutdown the server.
True






Note

When Site() is garbage collected the server
is shutdown automatically.








	
plot(workflow=None, view=True, depth=-1, name=none, comment=none, format=none, engine=none, encoding=none, graph_attr=none, node_attr=none, edge_attr=none, body=none, node_styles=none, node_data=none, node_function=none, edge_data=none, max_lines=none, max_width=none, directory=None, sites=None, index=False)[source]

	Plots the Dispatcher with a graph in the DOT language with Graphviz.





	Parameters:	
	workflow (bool, optional) – If True the latest solution will be plotted, otherwise the dmap.

	view (bool, optional) – Open the rendered directed graph in the DOT language with the sys
default opener.

	edge_data (tuple[str], optional) – Edge attributes to view.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	node_styles (dict[str|Token, dict[str, str]]) – Default node styles according to graphviz node attributes.

	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Graph name used in the source code.

	comment (str [https://docs.python.org/3/library/stdtypes.html#str]) – Comment added to the first line of the source.

	directory (str, optional) – (Sub)directory for source saving and rendering.

	format (str, optional) – Rendering output format (‘pdf’, ‘png’, ...).

	engine (str, optional) – Layout command used (‘dot’, ‘neato’, ...).

	encoding (str, optional) – Encoding for saving the source.

	graph_attr (dict, optional) – Dict of (attribute, value) pairs for the graph.

	node_attr (dict, optional) – Dict of (attribute, value) pairs set for all nodes.

	edge_attr (dict, optional) – Dict of (attribute, value) pairs set for all edges.

	body (dict, optional) – Dict of (attribute, value) pairs to add to the graph body.

	directory – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	index (bool, optional) – Add the site index as first page?

	max_lines (int, optional) – Maximum number of lines for rendering node attributes.

	max_width (int, optional) – Maximum number of characters in a line to render node attributes.

	view – Open the main page of the site?






	Returns:	A SiteMap.




	Return type:	schedula.utils.drw.SiteMap







Example:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dsp.plot(view=False, graph_attr={'ratio': '1'})
SiteMap([(Dispatcher, SiteMap())])






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	142 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	143 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	144 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	145 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f55282f8d59c8bbcca8a2ef07b63000e69224eaf/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	145 -> 143
	142 -> 145
	145 -> 144
}









	
get_node(*node_ids, *, node_attr=none)[source]

	Returns a sub node of a dispatcher.





	Parameters:	
	node_ids (str [https://docs.python.org/3/library/stdtypes.html#str]) – A sequence of node ids or a single node id. The id order identifies
a dispatcher sub-level.

	node_attr (str, None, optional) – Output node attr.

If the searched node does not have this attribute, all its
attributes are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its
attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.






When ‘description’, returns the “description” of the searched node,
searching also in function or sub-dispatcher input/output
description.

When ‘output’, returns the data node output.

When ‘default_value’, returns the data node default value.

When ‘value_type’, returns the data node value’s type.

When None, returns the node attributes.








	Returns:	Node attributes and its real path.




	Return type:	(T, (str, ...))







Example:



            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	55 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.124364</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000570</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	58 [label=start fillcolor=red shape=egg]
	55 -> 57
	58 -> 56
	56 -> 55
}




Get the sub node output:

>>> d.get_node('Sub-dispatcher', 'c')
(4, ('Sub-dispatcher', 'c'))
>>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
('data', ('Sub-dispatcher', 'c'))






>>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	72 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	73 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.083920</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	74 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	75 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	76 [label=start fillcolor=red shape=egg]
	73 -> 75
	74 -> 73
	76 -> 72
	72 -> 73
	76 -> 74
}
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7.2.2.1.1. get_node


	
Base.get_node(*node_ids, *, node_attr=none)[source]

	Returns a sub node of a dispatcher.





	Parameters:	
	node_ids (str [https://docs.python.org/3/library/stdtypes.html#str]) – A sequence of node ids or a single node id. The id order identifies
a dispatcher sub-level.

	node_attr (str, None, optional) – Output node attr.

If the searched node does not have this attribute, all its
attributes are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its
attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.






When ‘description’, returns the “description” of the searched node,
searching also in function or sub-dispatcher input/output
description.

When ‘output’, returns the data node output.

When ‘default_value’, returns the data node default value.

When ‘value_type’, returns the data node value’s type.

When None, returns the node attributes.








	Returns:	Node attributes and its real path.




	Return type:	(T, (str, ...))







Example:



            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	55 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.124364</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000570</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	58 [label=start fillcolor=red shape=egg]
	55 -> 57
	58 -> 56
	56 -> 55
}




Get the sub node output:

>>> d.get_node('Sub-dispatcher', 'c')
(4, ('Sub-dispatcher', 'c'))
>>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
('data', ('Sub-dispatcher', 'c'))






>>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	72 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	73 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.083920</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	74 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	75 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	76 [label=start fillcolor=red shape=egg]
	73 -> 75
	74 -> 73
	76 -> 72
	72 -> 73
	76 -> 74
}
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7.2.2.1.2. plot


	
Base.plot(workflow=None, view=True, depth=-1, name=none, comment=none, format=none, engine=none, encoding=none, graph_attr=none, node_attr=none, edge_attr=none, body=none, node_styles=none, node_data=none, node_function=none, edge_data=none, max_lines=none, max_width=none, directory=None, sites=None, index=False)[source]

	Plots the Dispatcher with a graph in the DOT language with Graphviz.





	Parameters:	
	workflow (bool, optional) – If True the latest solution will be plotted, otherwise the dmap.

	view (bool, optional) – Open the rendered directed graph in the DOT language with the sys
default opener.

	edge_data (tuple[str], optional) – Edge attributes to view.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	node_styles (dict[str|Token, dict[str, str]]) – Default node styles according to graphviz node attributes.

	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Graph name used in the source code.

	comment (str [https://docs.python.org/3/library/stdtypes.html#str]) – Comment added to the first line of the source.

	directory (str, optional) – (Sub)directory for source saving and rendering.

	format (str, optional) – Rendering output format (‘pdf’, ‘png’, ...).

	engine (str, optional) – Layout command used (‘dot’, ‘neato’, ...).

	encoding (str, optional) – Encoding for saving the source.

	graph_attr (dict, optional) – Dict of (attribute, value) pairs for the graph.

	node_attr (dict, optional) – Dict of (attribute, value) pairs set for all nodes.

	edge_attr (dict, optional) – Dict of (attribute, value) pairs set for all edges.

	body (dict, optional) – Dict of (attribute, value) pairs to add to the graph body.

	directory – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	index (bool, optional) – Add the site index as first page?

	max_lines (int, optional) – Maximum number of lines for rendering node attributes.

	max_width (int, optional) – Maximum number of characters in a line to render node attributes.

	view – Open the main page of the site?






	Returns:	A SiteMap.




	Return type:	schedula.utils.drw.SiteMap







Example:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dsp.plot(view=False, graph_attr={'ratio': '1'})
SiteMap([(Dispatcher, SiteMap())])






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	142 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	143 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	144 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	145 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f55282f8d59c8bbcca8a2ef07b63000e69224eaf/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	145 -> 143
	142 -> 145
	145 -> 144
}
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7.2.2.1.3. search_node_description


	
Base.search_node_description(node_id, what='description')[source]
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7.2.2.1.4. web


	
Base.web(depth=-1, node_data=none, node_function=none, directory=None, sites=None, run=True)[source]

	Creates a dispatcher Flask app.





	Parameters:	
	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	directory (str, optional) – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	run (bool, optional) – Run the backend server?






	Returns:	A WebMap.




	Return type:	WebMap







Example:

From a dispatcher like this:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	195 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	196 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	197 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	198 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4c58ed1f91d2ba767009c023dc42336977979c35/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	198 -> 196
	195 -> 198
	198 -> 197
}




You can create a web server with the following steps:

>>> webmap = dsp.web()
>>> print("Starting...\n"); site = webmap.site().run(); site
Starting...
Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
>>> import requests
>>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
>>> requests.post(url, json={'args': (0,)}).json()['return']
[1, -1]
>>> site.shutdown()  # Remember to shutdown the server.
True






Note

When Site() is garbage collected the server
is shutdown automatically.
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7.2.3. cst

It provides constants data node ids and values.


	
EMPTY = empty

	It is used set and unset empty values.


See also

set_default_value()








	
START = start

	Starting node that identifies initial inputs of the workflow.


See also

dispatch()








	
NONE = none

	Fake value used to set a default value to call functions without arguments.


See also

add_function()








	
SINK = sink

	Sink node of the dispatcher that collects all unused outputs.


See also

add_data(),
add_function(),
add_dispatcher()








	
END = end

	Ending node of SubDispatcherFunction.


See also

SubDispatchFunction()








	
SELF = self

	Self node of the dispatcher, it is a node that contains the dispatcher.






	
PLOT = plot

	Plot node, it is a node that plot the dispatcher solution.
.. note:: you can pass the kwargs of _DspPlot
.. seealso:: add_data(),
add_function(),
add_dispatcher()
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7.2.4. des

It provides tools to find data, function, and sub-dispatcher node description.

Functions







	get_attr_doc
	


	get_link
	


	get_summary
	


	search_node_description
	









          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.4. des »
 
      

    


    
      
          
            
  
7.2.4.1. get_attr_doc


	
get_attr_doc(doc, attr_name, get_param=True, what='description')[source]
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7.2.4.2. get_link


	
get_link(*items)[source]
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7.2.4.3. get_summary


	
get_summary(doc)[source]
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7.2.4.4. search_node_description


	
search_node_description(node_id, node_attr, dsp, what='description')[source]
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7.2.5. drw

It provides functions to plot dispatcher map and workflow.

Functions







	add_header
	


	autoplot_callback
	


	autoplot_function
	


	basic_app
	


	before_request
	


	cached_view
	


	jinja2_format
	


	render_output
	


	run_server
	


	site_view
	


	uncpath
	


	update_filenames
	


	valid_filename
	





Classes







	FolderNode
	


	Site
	


	SiteFolder
	


	SiteIndex
	


	SiteMap
	


	SiteNode
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7.2.5.1. add_header


	
add_header(filepath, header)[source]
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7.2.5.2. autoplot_callback


	
autoplot_callback(res)[source]
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7.2.5.3. autoplot_function


	
autoplot_function(kwargs)[source]
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7.2.5.4. basic_app


	
basic_app(root_path, cleanup=None, shutdown=None, **kwargs)[source]
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7.2.5.5. before_request


	
before_request()[source]
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7.2.5.6. cached_view


	
cached_view(node, directory, context, rendered, header)[source]

	







          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.5. drw »
 
      

    


    
      
          
            
  
7.2.5.7. jinja2_format


	
jinja2_format(source, context=None, **kw)[source]
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7.2.5.8. render_output


	
render_output(out, pformat)[source]
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7.2.5.9. run_server


	
run_server(app, options)[source]
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7.2.5.10. site_view


	
site_view(app, node, context, generated_files, rendered, header='\n    <div>\n        <input type="button" VALUE="Back"\n               onClick="window.history.back()">\n        <input type="button" VALUE="Forward"\n               onClick="window.history.forward()">\n    </div>\n')[source]
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7.2.5.11. uncpath


	
uncpath(p)[source]
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7.2.5.12. update_filenames


	
update_filenames(node, filenames)[source]
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7.2.5.13. valid_filename


	
valid_filename(item, filenames, ext=None)[source]
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7.2.5.14. FolderNode


	
class FolderNode(folder, node_id, attr, **options)[source]

	Methods







	__init__
	


	dot
	


	href
	


	items
	


	parent_ref
	


	render_funcs
	


	render_size
	


	style
	


	yield_attr
	






	
__init__(folder, node_id, attr, **options)[source]

	



Attributes







	counter
	


	edge_data
	


	max_lines
	


	max_width
	


	node_data
	


	node_function
	


	node_map
	


	node_styles
	


	re_node
	


	title
	


	type
	






	
counter = <method-wrapper '__next__' of itertools.count object>
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7.2.5.14.1. __init__


	
FolderNode.__init__(folder, node_id, attr, **options)[source]
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7.2.5.14.2. dot


	
FolderNode.dot(context=None)[source]
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7.2.5.14.3. href


	
FolderNode.href(context, link_id)[source]
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7.2.5.14.4. items


	
FolderNode.items()[source]
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7.2.5.14.5. parent_ref


	
FolderNode.parent_ref(context, text, attr=None)[source]
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7.2.5.14.6. render_funcs


	
FolderNode.render_funcs()[source]
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7.2.5.14.7. render_size


	
FolderNode.render_size(out)[source]
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7.2.5.14.8. style


	
FolderNode.style()[source]
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7.2.5.14.9. yield_attr


	
FolderNode.yield_attr(name)[source]
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7.2.5.14.10. counter


	
FolderNode.counter = <method-wrapper '__next__' of itertools.count object>
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7.2.5.14.11. edge_data


	
FolderNode.edge_data = ('?', 'inp_id', 'out_id', 'weight')
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7.2.5.14.12. max_lines


	
FolderNode.max_lines = 5
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7.2.5.14.13. max_width


	
FolderNode.max_width = 200
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7.2.5.14.14. node_data


	
FolderNode.node_data = ('-', '.tooltip', '!default_values', 'wait_inputs', '+function|solution', 'weight', 'remote_links', '+filters|solution_filters', 'distance', '!error', '*output')

	







          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.5. drw »

          	7.2.5.14. FolderNode »
 
      

    


    
      
          
            
  
7.2.5.14.15. node_function


	
FolderNode.node_function = ('-', '.tooltip', '+input_domain|solution_domain', 'weight', '+filters|solution_filters', 'missing_inputs_outputs', 'distance', 'started', 'duration', '!error', '*function|solution')

	







          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.5. drw »

          	7.2.5.14. FolderNode »
 
      

    


    
      
          
            
  
7.2.5.14.16. node_map


	
FolderNode.node_map = {'': ('dot', 'table'), '*': ('link',), '?': (), '-': (), '.': ('dot',), '+': ('dot', 'table'), '!': ('dot', 'table')}
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7.2.5.14.17. node_styles


	
FolderNode.node_styles = {'info': {start: {'label': 'start', 'shape': 'egg', 'fillcolor': 'red'}, plot: {'label': 'plot', 'shape': 'egg', 'fillcolor': 'gold'}, empty: {'label': 'empty', 'shape': 'egg', 'fillcolor': 'gray'}, sink: {'label': 'sink', 'fontcolor': 'white', 'shape': 'egg', 'fillcolor': 'black'}, none: {'dispatcher': {'fillcolor': 'springgreen', 'shape': 'note', 'style': 'filled'}, 'subdispatchfunction': {'fillcolor': 'yellowgreen', 'shape': 'note', 'style': 'filled'}, 'data': {'fillcolor': 'cyan', 'shape': 'box', 'style': 'rounded,filled'}, 'subdispatchpipe': {'fillcolor': 'greenyellow', 'shape': 'note', 'style': 'filled'}, 'function': {'shape': 'box', 'fillcolor': 'springgreen'}, 'edge': {None: None}, 'subdispatch': {'fillcolor': 'yellow', 'shape': 'note', 'style': 'filled'}}, end: {'label': 'end', 'shape': 'egg', 'fillcolor': 'blue'}, self: {'label': 'self', 'shape': 'egg', 'fillcolor': 'gold'}}, 'error': {start: {'label': 'start', 'shape': 'egg', 'fillcolor': 'red'}, plot: {'label': 'plot', 'shape': 'egg', 'fillcolor': 'gold'}, empty: {'label': 'empty', 'shape': 'egg', 'fillcolor': 'gray'}, sink: {'label': 'sink', 'fontcolor': 'white', 'shape': 'egg', 'fillcolor': 'black'}, none: {'dispatcher': {'fillcolor': 'red', 'shape': 'note', 'style': 'filled'}, 'subdispatchfunction': {'fillcolor': 'red', 'shape': 'note', 'style': 'filled'}, 'data': {'fillcolor': 'red', 'shape': 'box', 'style': 'rounded,filled'}, 'subdispatchpipe': {'fillcolor': 'red', 'shape': 'note', 'style': 'filled'}, 'function': {'shape': 'box', 'fillcolor': 'red'}, 'edge': {None: None}, 'subdispatch': {'fillcolor': 'red', 'shape': 'note', 'style': 'filled'}}, end: {'label': 'end', 'shape': 'egg', 'fillcolor': 'blue'}, self: {'label': 'self', 'shape': 'egg', 'fillcolor': 'gold'}}, 'warning': {start: {'label': 'start', 'shape': 'egg', 'fillcolor': 'red'}, plot: {'label': 'plot', 'shape': 'egg', 'fillcolor': 'gold'}, empty: {'label': 'empty', 'shape': 'egg', 'fillcolor': 'gray'}, sink: {'label': 'sink', 'fontcolor': 'white', 'shape': 'egg', 'fillcolor': 'black'}, none: {'dispatcher': {'fillcolor': 'orange', 'shape': 'note', 'style': 'filled'}, 'subdispatchfunction': {'fillcolor': 'orange', 'shape': 'note', 'style': 'filled'}, 'data': {'fillcolor': 'orange', 'shape': 'box', 'style': 'rounded,filled'}, 'subdispatchpipe': {'fillcolor': 'orange', 'shape': 'note', 'style': 'filled'}, 'function': {'shape': 'box', 'fillcolor': 'orange'}, 'edge': {None: None}, 'subdispatch': {'fillcolor': 'orange', 'shape': 'note', 'style': 'filled'}}, end: {'label': 'end', 'shape': 'egg', 'fillcolor': 'blue'}, self: {'label': 'self', 'shape': 'egg', 'fillcolor': 'gold'}}}
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7.2.5.14.18. re_node


	
FolderNode.re_node = regex.Regex('^([.*+!]?)(\\w+)(?>\\|(\\w+))?$', flags=regex.V0)
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7.2.5.14.19. title


	
FolderNode.title
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7.2.5.14.20. type


	
FolderNode.type
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7.2.5.15. Site


	
class Site(sitemap, host='localhost', port=0, delay=0.1, until=30, **kwargs)[source]

	Methods







	__init__
	


	app
	


	get_port
	


	run
	


	shutdown_site
	


	wait_server
	






	
__init__(sitemap, host='localhost', port=0, delay=0.1, until=30, **kwargs)[source]

	



Attributes







	url
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7.2.5.15.1. __init__


	
Site.__init__(sitemap, host='localhost', port=0, delay=0.1, until=30, **kwargs)[source]
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7.2.5.15.2. app


	
Site.app()[source]
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7.2.5.15.3. get_port


	
Site.get_port(host=None, port=None, **kw)[source]
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7.2.5.15.4. run


	
Site.run(**options)[source]
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7.2.5.15.5. shutdown_site


	
static Site.shutdown_site(url)[source]
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7.2.5.15.6. wait_server


	
Site.wait_server(elapsed=0)[source]
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7.2.5.15.7. url


	
Site.url
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7.2.5.16. SiteFolder


	
class SiteFolder(item, dsp, graph, obj, name='', workflow=False, digraph=None, **options)[source]

	Methods







	__init__
	


	dot
	


	view
	






	
__init__(item, dsp, graph, obj, name='', workflow=False, digraph=None, **options)[source]

	



Attributes







	counter
	


	digraph
	


	ext
	


	filename
	


	inputs
	


	label_name
	


	name
	


	outputs
	


	title
	


	view_id
	






	
counter = <method-wrapper '__next__' of itertools.count object>
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7.2.5.16.1. __init__


	
SiteFolder.__init__(item, dsp, graph, obj, name='', workflow=False, digraph=None, **options)[source]
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7.2.5.16.2. dot


	
SiteFolder.dot(context=None)[source]
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7.2.5.16.3. view


	
SiteFolder.view(filepath, context=None, header='\n    <div>\n        <input type="button" VALUE="Back"\n               onClick="window.history.back()">\n        <input type="button" VALUE="Forward"\n               onClick="window.history.forward()">\n    </div>\n')[source]
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7.2.5.16.4. counter


	
SiteFolder.counter = <method-wrapper '__next__' of itertools.count object>
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7.2.5.16.5. digraph


	
SiteFolder.digraph = {'edge_attr': {}, 'node_attr': {'style': 'filled'}, 'format': 'svg', 'body': {'splines': 'ortho', 'style': 'filled'}, 'graph_attr': {}}
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7.2.5.16.6. ext


	
SiteFolder.ext = 'html'
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7.2.5.16.7. filename


	
SiteFolder.filename
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7.2.5.16.8. inputs


	
SiteFolder.inputs
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7.2.5.16.9. label_name


	
SiteFolder.label_name
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7.2.5.16.10. name


	
SiteFolder.name
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7.2.5.16.11. outputs


	
SiteFolder.outputs
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7.2.5.16.12. title


	
SiteFolder.title
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7.2.5.16.13. view_id


	
SiteFolder.view_id
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7.2.5.17. SiteIndex


	
class SiteIndex(sitemap, node_id='index')[source]

	Methods







	__init__
	


	render
	


	view
	






	
__init__(sitemap, node_id='index')[source]

	



Attributes







	counter
	


	ext
	


	filename
	


	name
	


	title
	


	view_id
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7.2.5.17.1. __init__


	
SiteIndex.__init__(sitemap, node_id='index')[source]
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7.2.5.17.2. render


	
SiteIndex.render(context, *args, **kwargs)[source]
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7.2.5.17.3. view


	
SiteIndex.view(filepath, *args, *, header='\n    <div>\n        <input type="button" VALUE="Back"\n               onClick="window.history.back()">\n        <input type="button" VALUE="Forward"\n               onClick="window.history.forward()">\n    </div>\n', **kwargs)
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7.2.5.17.4. counter


	
SiteIndex.counter = <method-wrapper '__next__' of itertools.count object>
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7.2.5.17.5. ext


	
SiteIndex.ext = 'html'
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7.2.5.17.6. filename


	
SiteIndex.filename
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7.2.5.17.7. name


	
SiteIndex.name
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7.2.5.17.8. title


	
SiteIndex.title
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7.2.5.17.9. view_id


	
SiteIndex.view_id
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7.2.5.18. SiteMap


	
class SiteMap[source]

	Methods







	__init__
	


	add_items
	


	app
	


	clear
	


	copy
	


	fromkeys
	If not specified, the value defaults to None.


	get
	


	get_dsp_from
	


	get_sol_from
	


	index_filenames
	


	items
	


	keys
	


	move_to_end
	Move an existing element to the end (or beginning if last==False).


	pop
	value.  If key is not found, d is returned if given, otherwise KeyError


	popitem
	Pairs are returned in LIFO order if last is true or FIFO order if false.


	render
	


	rules
	


	setdefault
	


	site
	


	update
	


	values
	






	
__init__()[source]

	



Attributes







	include_folders_as_filenames
	


	nodes
	


	options
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7.2.5.18.1. __init__


	
SiteMap.__init__()[source]
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7.2.5.18.2. add_items


	
SiteMap.add_items(item, workflow=False, depth=-1, **options)[source]
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7.2.5.18.3. app


	
SiteMap.app(root_path=None, depth=-1, index=True, header='\n    <div>\n        <input type="button" VALUE="Back"\n               onClick="window.history.back()">\n        <input type="button" VALUE="Forward"\n               onClick="window.history.forward()">\n    </div>\n', **kw)[source]
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7.2.5.18.4. clear


	
SiteMap.clear()  None.  Remove all items from od.
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7.2.5.18.5. copy


	
SiteMap.copy()  a shallow copy of od
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7.2.5.18.6. fromkeys


	
SiteMap.fromkeys(S[, v])  New ordered dictionary with keys from S.

	If not specified, the value defaults to None.
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7.2.5.18.7. get


	
SiteMap.get(k[, d])  D[k] if k in D, else d.  d defaults to None.
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7.2.5.18.8. get_dsp_from


	
static SiteMap.get_dsp_from(item)[source]
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7.2.5.18.9. get_sol_from


	
static SiteMap.get_sol_from(item)[source]
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7.2.5.18.10. index_filenames


	
SiteMap.index_filenames()[source]
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7.2.5.18.11. items


	
SiteMap.items()
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7.2.5.18.12. keys


	
SiteMap.keys()
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7.2.5.18.13. move_to_end


	
SiteMap.move_to_end()

	Move an existing element to the end (or beginning if last==False).

Raises KeyError if the element does not exist.
When last=True, acts like a fast version of self[key]=self.pop(key).
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7.2.5.18.14. pop


	
SiteMap.pop(k[, d])  v, remove specified key and return the corresponding

	value.  If key is not found, d is returned if given, otherwise KeyError
is raised.
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7.2.5.18.15. popitem


	
SiteMap.popitem()  (k, v), return and remove a (key, value) pair.

	Pairs are returned in LIFO order if last is true or FIFO order if false.
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7.2.5.18.16. render


	
SiteMap.render(depth=-1, directory='static', view=False, index=True, header='\n    <div>\n        <input type="button" VALUE="Back"\n               onClick="window.history.back()">\n        <input type="button" VALUE="Forward"\n               onClick="window.history.forward()">\n    </div>\n')[source]
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7.2.5.18.17. rules


	
SiteMap.rules(depth=-1, index=True)[source]
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7.2.5.18.18. setdefault


	
SiteMap.setdefault(k[, d])  od.get(k,d), also set od[k]=d if k not in od
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7.2.5.18.19. site


	
SiteMap.site(root_path=None, depth=-1, index=True, view=False, **kw)[source]
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7.2.5.18.20. update


	
SiteMap.update()
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7.2.5.18.21. values


	
SiteMap.values()
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7.2.5.18.22. include_folders_as_filenames


	
SiteMap.include_folders_as_filenames = True
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7.2.5.18.23. nodes


	
SiteMap.nodes
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7.2.5.18.24. options


	
SiteMap.options = {'edge_data', 'max_width', 'digraph', 'node_function', 'node_data', 'node_styles', 'max_lines'}
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7.2.5.19. SiteNode


	
class SiteNode(folder, node_id, item, obj)[source]

	Methods







	__init__
	


	render
	


	view
	






	
__init__(folder, node_id, item, obj)[source]

	



Attributes







	counter
	


	ext
	


	filename
	


	name
	


	title
	


	view_id
	






	
counter = <method-wrapper '__next__' of itertools.count object>
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7.2.5.19.1. __init__


	
SiteNode.__init__(folder, node_id, item, obj)[source]
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7.2.5.19.2. render


	
SiteNode.render(*args, **kwargs)[source]
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7.2.5.19.3. view


	
SiteNode.view(filepath, *args, *, header='\n    <div>\n        <input type="button" VALUE="Back"\n               onClick="window.history.back()">\n        <input type="button" VALUE="Forward"\n               onClick="window.history.forward()">\n    </div>\n', **kwargs)[source]
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7.2.5.19.4. counter


	
SiteNode.counter = <method-wrapper '__next__' of itertools.count object>
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7.2.5.19.5. ext


	
SiteNode.ext = 'html'
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7.2.5.19.6. filename


	
SiteNode.filename
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7.2.5.19.7. name


	
SiteNode.name

	







          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.5. drw »

          	7.2.5.19. SiteNode »
 
      

    


    
      
          
            
  
7.2.5.19.8. title


	
SiteNode.title
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7.2.5.19.9. view_id


	
SiteNode.view_id
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7.2.6. dsp

It provides tools to create models with the Dispatcher().

Functions







	add_function
	Decorator to add a function to a dispatcher.


	are_in_nested_dicts
	Nested keys are inside of nested-dictionaries.


	bypass
	Returns the same arguments.


	combine_dicts
	Combines multiple dicts in one.


	combine_nested_dicts
	Merge nested-dictionaries.


	get_nested_dicts
	Get/Initialize the value of nested-dictionaries.


	kk_dict
	Merges and defines dictionaries with values identical to keys.


	map_dict
	Returns a dict with new key values.


	map_list
	Returns a new dict.


	parent_func
	


	replicate_value
	Replicates n times the input value.


	selector
	Selects the chosen dictionary keys from the given dictionary.


	stack_nested_keys
	Stacks the keys of nested-dictionaries into tuples and yields a list of k-v pairs.


	stlp
	Converts a string in a tuple.


	summation
	Sums inputs values.





Classes







	DFun
	A 3-tuple (out, fun, **kwds), used to prepare a list of calls to  Dispatcher.add_function().


	DispatchPipe
	It converts a Dispatcher() into a function.


	NoSub
	Class for avoiding to add a sub solution to the workflow.


	SubDispatch
	It dispatches a given Dispatcher() like a function.


	SubDispatchFunction
	It converts a Dispatcher() into a function.


	SubDispatchPipe
	It converts a Dispatcher() into a function.


	add_args
	Adds arguments to a function (left side).
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7.2.6.1. add_function


	
add_function(dsp, inputs_kwargs=False, inputs_defaults=False, **kw)[source]

	Decorator to add a function to a dispatcher.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher.

	inputs_kwargs (bool [https://docs.python.org/3/library/functions.html#bool]) – Do you want to include kwargs as inputs?

	inputs_defaults (bool [https://docs.python.org/3/library/functions.html#bool]) – Do you want to set default values?

	kw (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – See :func:~`schedula.Dispatcher.add_function`.






	Returns:	Decorator.




	Return type:	callable [https://docs.python.org/3/library/functions.html#callable]







Example:



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	464 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	465 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	466 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	467 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	468 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	469 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-d285430b78fe54cf6cd61144dd6416605bd06d65/func.html">func</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=func]
	466 -> 469
	464 -> 469
	467 -> 469
	469 -> 468
	465 -> 469
}






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	475 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	476 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	477 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	478 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR><TR><TD align="RIGHT" border="1">default</TD><TD align="LEFT" border="1">0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	479 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	480 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f489b07c9097460d67a8c010c7b8984eddbdf3bf/func.html">func</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=func]
	477 -> 480
	475 -> 480
	478 -> 480
	480 -> 479
	476 -> 480
}
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7.2.6.2. are_in_nested_dicts


	
are_in_nested_dicts(nested_dict, *keys)[source]

	Nested keys are inside of nested-dictionaries.





	Parameters:	
	nested_dict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Nested dictionary.

	keys (object [https://docs.python.org/3/library/functions.html#object]) – Nested keys.






	Returns:	True if nested keys are inside of nested-dictionaries, otherwise False.




	Return type:	bool [https://docs.python.org/3/library/functions.html#bool]
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7.2.6.3. bypass


	
bypass(*inputs, *, copy=False)[source]

	Returns the same arguments.





	Parameters:	
	inputs (T) – Inputs values.

	copy (bool, optional) – If True, it returns a deepcopy of input values.






	Returns:	Same input values.




	Return type:	(T, ...), T







Example:

>>> bypass('a', 'b', 'c')
('a', 'b', 'c')
>>> bypass('a')
'a'
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7.2.6.4. combine_dicts


	
combine_dicts(*dicts, *, copy=False, base=None)[source]

	Combines multiple dicts in one.





	Parameters:	
	dicts (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A sequence of dicts.

	copy (bool, optional) – If True, it returns a deepcopy of input values.

	base (dict, optional) – Base dict where combine multiple dicts in one.






	Returns:	A unique dict.




	Return type:	dict [https://docs.python.org/3/library/stdtypes.html#dict]







Example:

>>> sorted(combine_dicts({'a': 3, 'c': 3}, {'a': 1, 'b': 2}).items())
[('a', 1), ('b', 2), ('c', 3)]
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7.2.6.5. combine_nested_dicts


	
combine_nested_dicts(*nested_dicts, *, depth=-1, base=None)[source]

	Merge nested-dictionaries.





	Parameters:	
	nested_dicts (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Nested dictionaries.

	depth (int, optional) – Maximum keys depth.

	base (dict, optional) – Base dict where combine multiple dicts in one.






	Returns:	Combined nested-dictionary.




	Return type:	dict [https://docs.python.org/3/library/stdtypes.html#dict]
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7.2.6.6. get_nested_dicts


	
get_nested_dicts(nested_dict, *keys, *, default=None, init_nesting=<class 'dict'>)[source]

	Get/Initialize the value of nested-dictionaries.





	Parameters:	
	nested_dict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Nested dictionary.

	keys (object [https://docs.python.org/3/library/functions.html#object]) – Nested keys.

	default (callable, optional) – Function used to initialize a new value.

	init_nesting (callable, optional) – Function used to initialize a new intermediate nesting dict.






	Returns:	Value of nested-dictionary.




	Return type:	generator
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7.2.6.7. kk_dict


	
kk_dict(*kk, **adict)[source]

	Merges and defines dictionaries with values identical to keys.





	Parameters:	
	kk (object | dict, optional) – A sequence of keys and/or dictionaries.

	adict (dict, optional) – A dictionary.






	Returns:	Merged dictionary.




	Return type:	dict [https://docs.python.org/3/library/stdtypes.html#dict]







Example:

>>> sorted(kk_dict('a', 'b', 'c').items())
[('a', 'a'), ('b', 'b'), ('c', 'c')]

>>> sorted(kk_dict('a', 'b', **{'a-c': 'c'}).items())
[('a', 'a'), ('a-c', 'c'), ('b', 'b')]

>>> sorted(kk_dict('a', {'b': 'c'}, 'c').items())
[('a', 'a'), ('b', 'c'), ('c', 'c')]

>>> sorted(kk_dict('a', 'b', **{'b': 'c'}).items())
Traceback (most recent call last):
 ...
ValueError: keyword argument repeated
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7.2.6.8. map_dict


	
map_dict(key_map, *dicts, *, copy=False, base=None)[source]

	Returns a dict with new key values.





	Parameters:	
	key_map (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A dictionary that maps the dict keys ({old key: new key}

	dicts (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A sequence of dicts.

	copy (bool, optional) – If True, it returns a deepcopy of input values.

	base (dict, optional) – Base dict where combine multiple dicts in one.






	Returns:	A unique dict with new key values.




	Return type:	dict [https://docs.python.org/3/library/stdtypes.html#dict]







Example:

>>> d = map_dict({'a': 'c', 'b': 'd'}, {'a': 1, 'b': 1}, {'b': 2})
>>> sorted(d.items())
[('c', 1), ('d', 2)]
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7.2.6.9. map_list


	
map_list(key_map, *inputs, *, copy=False, base=None)[source]

	Returns a new dict.





	Parameters:	
	key_map (list[str | dict | list]) – A list that maps the dict keys ({old key: new key}

	inputs (iterable | dict | int | float | list | tuple) – A sequence of data.

	copy (bool, optional) – If True, it returns a deepcopy of input values.

	base (dict, optional) – Base dict where combine multiple dicts in one.






	Returns:	A unique dict with new values.




	Return type:	dict [https://docs.python.org/3/library/stdtypes.html#dict]







Example:

>>> key_map = [
...     'a',
...     {'a': 'c'},
...     [
...         'a',
...         {'a': 'd'}
...     ]
... ]
>>> inputs = (
...     2,
...     {'a': 3, 'b': 2},
...     [
...         1,
...         {'a': 4}
...     ]
... )
>>> d = map_list(key_map, *inputs)
>>> sorted(d.items())
[('a', 1), ('b', 2), ('c', 3), ('d', 4)]
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7.2.6.10. parent_func


	
parent_func(func, input_id=None)[source]
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7.2.6.11. replicate_value


	
replicate_value(value, n=2, copy=True)[source]

	Replicates n times the input value.





	Parameters:	
	n (int [https://docs.python.org/3/library/functions.html#int]) – Number of replications.

	value (T) – Value to be replicated.

	copy (bool [https://docs.python.org/3/library/functions.html#bool]) – If True the list contains deep-copies of the value.






	Returns:	A list with the value replicated n times.




	Return type:	list [https://docs.python.org/3/library/stdtypes.html#list]







Example:

>>> from functools import partial
>>> fun = partial(replicate_value, n=5)
>>> fun({'a': 3})
({'a': 3}, {'a': 3}, {'a': 3}, {'a': 3}, {'a': 3})
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7.2.6.12. selector


	
selector(keys, dictionary, copy=False, output_type='dict', allow_miss=False)[source]

	Selects the chosen dictionary keys from the given dictionary.





	Parameters:	
	keys (list, tuple, set) – Keys to select.

	dictionary (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – A dictionary.

	copy (bool [https://docs.python.org/3/library/functions.html#bool]) – If True the output contains deep-copies of the values.

	output_type – Type of function output:



	‘list’: a list with all values listed in keys.

	‘dict’: a dictionary with any outputs listed in keys.

	
	‘values’: if output length == 1 return a single value otherwise a

	tuple with all values listed in keys.














	type output_type:

		str, optional







	allow_miss (bool [https://docs.python.org/3/library/functions.html#bool]) – If True it does not raise when some key is missing in the dictionary.






	Returns:	A dictionary with chosen dictionary keys if present in the sequence of
dictionaries. These are combined with combine_dicts().




	Return type:	dict [https://docs.python.org/3/library/stdtypes.html#dict]







Example:

>>> from functools import partial
>>> fun = partial(selector, ['a', 'b'])
>>> sorted(fun({'a': 1, 'b': 2, 'c': 3}).items())
[('a', 1), ('b', 2)]
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7.2.6.13. stack_nested_keys


	
stack_nested_keys(nested_dict, key=(), depth=-1)[source]

	Stacks the keys of nested-dictionaries into tuples and yields a list of
k-v pairs.





	Parameters:	
	nested_dict (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – Nested dictionary.

	key (tuple, optional) – Initial keys.

	depth (int, optional) – Maximum keys depth.






	Returns:	List of k-v pairs.




	Return type:	generator
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7.2.6.14. stlp


	
stlp(s)[source]

	Converts a string in a tuple.
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7.2.6.15. summation


	
summation(*inputs)[source]

	Sums inputs values.





	Parameters:	inputs (int, float) – Inputs values.


	Returns:	Sum of the input values.


	Return type:	int, float





Example:

>>> summation(1, 3.0, 4, 2)
10.0
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7.2.6.16. DFun


	
class DFun(out, fun, inputs=None, **kwds)[source]

	
A 3-tuple (out, fun, **kwds), used to prepare a list of calls to
Dispatcher.add_function().

The workhorse is the addme() which delegates to
Dispatcher.add_function():



	out: a scalar string or a string-list that, sent as output arg,



	fun: a callable, sent as function args,



	kwds: any keywords of Dispatcher.add_function().



	Specifically for the ‘inputs’ argument, if present in kwds, use them
(a scalar-string or string-list type, possibly empty), else inspect
function; in any case wrap the result in a tuple (if not already a
list-type).


Note

Inspection works only for regular args, no *args, **kwds
supported, and they will fail late, on addme(), if no
input or inp defined.













Example:


>>> dfuns = [
...     DFun('res', lambda num: num * 2),
...     DFun('res2', lambda num, num2: num + num2, weight=30),
...     DFun(out=['nargs', 'res22'],
...          fun=lambda *args: (len(args), args),
...          inputs=('res', 'res1')
...     )]
>>> dfuns
[DFun('res', <function <lambda> at 0x...>, ),
 DFun('res2', <function <lambda> at 0x...>, weight=30),
 DFun(['nargs', 'res22'], <function <lambda> at 0x...>,
      inputs=('res', 'res1'))]
>>> from schedula import Dispatcher
>>> dsp = Dispatcher()
>>> DFun.add_dfuns(dfuns, dsp)






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	297 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-364ce5fc5ee60d138c76dcdcaccd918678cb817e/lambda.html">&lt;lambda&gt;(&#x27;num&#x27;, &#x27;num2&#x27;) --&gt; (&#x27;res2&#x27;,)</TD></TR><TR><TD align="RIGHT" border="1">weight</TD><TD align="LEFT" border="1">30</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="<lambda>('num', 'num2') --> ('res2',)"]
	298 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-364ce5fc5ee60d138c76dcdcaccd918678cb817e/lambda-0.html">&lt;lambda&gt;(&#x27;num&#x27;,) --&gt; (&#x27;res&#x27;,)</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="<lambda>('num',) --> ('res',)"]
	299 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-364ce5fc5ee60d138c76dcdcaccd918678cb817e/lambda-1.html">&lt;lambda&gt;(&#x27;res&#x27;, &#x27;res1&#x27;) --&gt; [&#x27;nargs&#x27;, &#x27;res22&#x27;]</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="<lambda>('res', 'res1') --> ['nargs', 'res22']"]
	300 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">nargs</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=nargs]
	301 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">num</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=num]
	302 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">num2</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=num2]
	303 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">res</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=res]
	304 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">res1</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=res1]
	305 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">res2</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=res2]
	306 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">res22</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=res22]
	304 -> 299
	302 -> 297
	299 -> 306
	299 -> 300
	298 -> 303
	301 -> 298
	297 -> 305
	301 -> 297
	303 -> 299
}




Methods







	__init__
	


	add_dfuns
	


	addme
	


	copy
	


	inspect_inputs
	






	
__init__(out, fun, inputs=None, **kwds)[source]
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7.2.6.16.1. __init__


	
DFun.__init__(out, fun, inputs=None, **kwds)[source]
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7.2.6.16.2. add_dfuns


	
classmethod DFun.add_dfuns(dfuns, dsp)[source]
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7.2.6.16.3. addme


	
DFun.addme(dsp)[source]
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7.2.6.16.4. copy


	
DFun.copy()[source]
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7.2.6.16.5. inspect_inputs


	
DFun.inspect_inputs()[source]
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7.2.6.17. DispatchPipe


	
class DispatchPipe(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, no_domain=True, wildcard=True)[source]

	It converts a Dispatcher() into a function.

This function takes a sequence of arguments as input of the dispatch.





	Returns:	A function that executes the pipe of the given dsp, updating its
workflow.


	Return type:	callable [https://docs.python.org/3/library/functions.html#callable]






Note

This wrapper is not thread safe, because it overwrite the solution.




See also

dispatch(),
shrink_dsp()



Example:

A dispatcher with two functions max and min and an unresolved cycle
(i.e., a –> max –> c –> min –> a):



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	316 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	317 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	318 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	319 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-72f47f0e8479961c82074f0876f5209a63bc2af9/max.html">max</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	320 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-72f47f0e8479961c82074f0876f5209a63bc2af9/func.html">x - 1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="x - 1"]
	318 -> 320
	317 -> 319
	319 -> 318
	320 -> 316
	316 -> 319
}




Extract a static function node, i.e. the inputs a and b and the
output a are fixed:

>>> fun = DispatchPipe(dsp, 'myF', ['a', 'b'], ['a'])
>>> fun.__name__
'myF'
>>> fun(2, 1)
1







            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	326 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-fcac2f3a7fbdde7616b7b68316b2dc3f05499825/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	327 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-fcac2f3a7fbdde7616b7b68316b2dc3f05499825/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	328 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-fcac2f3a7fbdde7616b7b68316b2dc3f05499825/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	329 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-fcac2f3a7fbdde7616b7b68316b2dc3f05499825/max.html">max</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:21.642821</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000016</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	330 [label=start fillcolor=red shape=egg]
	331 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-fcac2f3a7fbdde7616b7b68316b2dc3f05499825/func.html">x - 1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:21.642901</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000019</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="x - 1"]
	329 -> 328
	331 -> 326
	330 -> 327
	328 -> 331
	327 -> 329
	330 -> 326
	326 -> 329
}




The created function raises a ValueError if un-valid inputs are
provided:


>>> fun(1, 0)
0






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	339 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2e9246eee65416227cf14a82df5bd0339fe6d192/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	340 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2e9246eee65416227cf14a82df5bd0339fe6d192/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	341 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2e9246eee65416227cf14a82df5bd0339fe6d192/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	342 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2e9246eee65416227cf14a82df5bd0339fe6d192/max.html">max</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:21.707340</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000014</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	343 [label=start fillcolor=red shape=egg]
	344 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2e9246eee65416227cf14a82df5bd0339fe6d192/func.html">x - 1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:21.707401</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000013</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="x - 1"]
	342 -> 341
	344 -> 339
	343 -> 340
	341 -> 344
	340 -> 342
	343 -> 339
	339 -> 342
}




Methods







	__init__
	Initializes the Sub-dispatch Function.


	copy
	


	get_node
	Returns a sub node of a dispatcher.


	parse_inputs
	


	plot
	Plots the Dispatcher with a graph in the DOT language with Graphviz.


	search_node_description
	


	web
	Creates a dispatcher Flask app.






	
__init__(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, no_domain=True, wildcard=True)

	Initializes the Sub-dispatch Function.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	function_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Function name.

	inputs (list[str], iterable) – Input data nodes.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.
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7.2.6.17.1. __init__


	
DispatchPipe.__init__(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, no_domain=True, wildcard=True)

	Initializes the Sub-dispatch Function.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	function_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Function name.

	inputs (list[str], iterable) – Input data nodes.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.
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7.2.6.17.2. copy


	
DispatchPipe.copy()
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7.2.6.17.3. get_node


	
DispatchPipe.get_node(*node_ids, *, node_attr=none)

	Returns a sub node of a dispatcher.





	Parameters:	
	node_ids (str [https://docs.python.org/3/library/stdtypes.html#str]) – A sequence of node ids or a single node id. The id order identifies
a dispatcher sub-level.

	node_attr (str, None, optional) – Output node attr.

If the searched node does not have this attribute, all its
attributes are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its
attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.






When ‘description’, returns the “description” of the searched node,
searching also in function or sub-dispatcher input/output
description.

When ‘output’, returns the data node output.

When ‘default_value’, returns the data node default value.

When ‘value_type’, returns the data node value’s type.

When None, returns the node attributes.








	Returns:	Node attributes and its real path.




	Return type:	(T, (str, ...))







Example:



            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	55 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.124364</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000570</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	58 [label=start fillcolor=red shape=egg]
	55 -> 57
	58 -> 56
	56 -> 55
}




Get the sub node output:

>>> d.get_node('Sub-dispatcher', 'c')
(4, ('Sub-dispatcher', 'c'))
>>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
('data', ('Sub-dispatcher', 'c'))






>>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	72 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	73 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.083920</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	74 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	75 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	76 [label=start fillcolor=red shape=egg]
	73 -> 75
	74 -> 73
	76 -> 72
	72 -> 73
	76 -> 74
}
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7.2.6.17.4. parse_inputs


	
DispatchPipe.parse_inputs(valid_keyword, *args, **kwargs)
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7.2.6.17.5. plot


	
DispatchPipe.plot(workflow=None, view=True, depth=-1, name=none, comment=none, format=none, engine=none, encoding=none, graph_attr=none, node_attr=none, edge_attr=none, body=none, node_styles=none, node_data=none, node_function=none, edge_data=none, max_lines=none, max_width=none, directory=None, sites=None, index=False)

	Plots the Dispatcher with a graph in the DOT language with Graphviz.





	Parameters:	
	workflow (bool, optional) – If True the latest solution will be plotted, otherwise the dmap.

	view (bool, optional) – Open the rendered directed graph in the DOT language with the sys
default opener.

	edge_data (tuple[str], optional) – Edge attributes to view.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	node_styles (dict[str|Token, dict[str, str]]) – Default node styles according to graphviz node attributes.

	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Graph name used in the source code.

	comment (str [https://docs.python.org/3/library/stdtypes.html#str]) – Comment added to the first line of the source.

	directory (str, optional) – (Sub)directory for source saving and rendering.

	format (str, optional) – Rendering output format (‘pdf’, ‘png’, ...).

	engine (str, optional) – Layout command used (‘dot’, ‘neato’, ...).

	encoding (str, optional) – Encoding for saving the source.

	graph_attr (dict, optional) – Dict of (attribute, value) pairs for the graph.

	node_attr (dict, optional) – Dict of (attribute, value) pairs set for all nodes.

	edge_attr (dict, optional) – Dict of (attribute, value) pairs set for all edges.

	body (dict, optional) – Dict of (attribute, value) pairs to add to the graph body.

	directory – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	index (bool, optional) – Add the site index as first page?

	max_lines (int, optional) – Maximum number of lines for rendering node attributes.

	max_width (int, optional) – Maximum number of characters in a line to render node attributes.

	view – Open the main page of the site?






	Returns:	A SiteMap.




	Return type:	schedula.utils.drw.SiteMap







Example:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dsp.plot(view=False, graph_attr={'ratio': '1'})
SiteMap([(Dispatcher, SiteMap())])






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	142 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	143 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	144 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	145 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f55282f8d59c8bbcca8a2ef07b63000e69224eaf/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	145 -> 143
	142 -> 145
	145 -> 144
}
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7.2.6.17.6. search_node_description


	
DispatchPipe.search_node_description(node_id, what='description')
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7.2.6.17.7. web


	
DispatchPipe.web(depth=-1, node_data=none, node_function=none, directory=None, sites=None, run=True)

	Creates a dispatcher Flask app.





	Parameters:	
	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	directory (str, optional) – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	run (bool, optional) – Run the backend server?






	Returns:	A WebMap.




	Return type:	WebMap







Example:

From a dispatcher like this:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	195 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	196 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	197 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	198 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4c58ed1f91d2ba767009c023dc42336977979c35/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	198 -> 196
	195 -> 198
	198 -> 197
}




You can create a web server with the following steps:

>>> webmap = dsp.web()
>>> print("Starting...\n"); site = webmap.site().run(); site
Starting...
Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
>>> import requests
>>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
>>> requests.post(url, json={'args': (0,)}).json()['return']
[1, -1]
>>> site.shutdown()  # Remember to shutdown the server.
True






Note

When Site() is garbage collected the server
is shutdown automatically.
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7.2.6.18. NoSub


	
class NoSub[source]

	Class for avoiding to add a sub solution to the workflow.


	
__init__()

	Initialize self.  See help(type(self)) for accurate signature.
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7.2.6.19. SubDispatch


	
class SubDispatch(dsp, outputs=None, cutoff=None, inputs_dist=None, wildcard=False, no_call=False, shrink=False, rm_unused_nds=False, output_type='all')[source]

	It dispatches a given Dispatcher() like a function.

This function takes a sequence of dictionaries as input that will be
combined before the dispatching.





	Returns:	A function that executes the dispatch of the given
Dispatcher().


	Return type:	callable [https://docs.python.org/3/library/functions.html#callable]






See also

dispatch(), combine_dicts()



Example:


>>> from schedula import Dispatcher
>>> sub_dsp = Dispatcher(name='Sub-dispatcher')
...
>>> def fun(a):
...     return a + 1, a - 1
...
>>> sub_dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dispatch = SubDispatch(sub_dsp, ['a', 'b', 'c'], output_type='dict')
>>> dsp = Dispatcher(name='Dispatcher')
>>> dsp.add_function('Sub-dispatch', dispatch, ['d'], ['e'])
'Sub-dispatch'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	352 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-7240d75f5a430c6b49362c1e8a725efea2e8528c/Sub-dispatch.html">Sub-dispatch</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	353 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">d</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	354 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">e</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	353 -> 352
	352 -> 354
}




The Dispatcher output is:


>>> o = dsp.dispatch(inputs={'d': {'a': 3}})






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	368 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-8f655bb679d0596fb301a5d0f266efecf5acdac4/Sub-dispatch.html">Sub-dispatch</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:21.905096</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000633</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	369 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-8f655bb679d0596fb301a5d0f266efecf5acdac4/d-output.html">d</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=d]
	370 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-8f655bb679d0596fb301a5d0f266efecf5acdac4/e-output.html">e</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=e]
	371 [label=start fillcolor=red shape=egg]
	371 -> 369
	369 -> 368
	368 -> 370
}




while, the Sub-dispatch is:


>>> sol = o.workflow.node['Sub-dispatch']['solution']
>>> sol
Solution([('a', 3), ('b', 4), ('c', 2)])
>>> sol == o['e']
True






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	384 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3723aa45f6e69d24535003cb5cab2f7e2f0678bf/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	385 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3723aa45f6e69d24535003cb5cab2f7e2f0678bf/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	386 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3723aa45f6e69d24535003cb5cab2f7e2f0678bf/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	387 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-3723aa45f6e69d24535003cb5cab2f7e2f0678bf/fun.html">fun</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:22.021651</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000020</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	388 [label=start fillcolor=red shape=egg]
	387 -> 385
	384 -> 387
	388 -> 384
	387 -> 386
}




Methods







	__init__
	Initializes the Sub-dispatch.


	copy
	


	get_node
	Returns a sub node of a dispatcher.


	plot
	Plots the Dispatcher with a graph in the DOT language with Graphviz.


	search_node_description
	


	web
	Creates a dispatcher Flask app.






	
__init__(dsp, outputs=None, cutoff=None, inputs_dist=None, wildcard=False, no_call=False, shrink=False, rm_unused_nds=False, output_type='all')[source]

	Initializes the Sub-dispatch.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	outputs (list[str], iterable) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.

	no_call (bool, optional) – If True data node estimation function is not used.

	shrink (bool, optional) – If True the dispatcher is shrink before the dispatch.

	rm_unused_nds (bool, optional) – If True unused function and sub-dispatcher nodes are removed from
workflow.

	output_type (str, optional) – Type of function output:



	‘all’: a dictionary with all dispatch outputs.

	‘list’: a list with all outputs listed in outputs.

	‘dict’: a dictionary with any outputs listed in outputs.
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7.2.6.19.1. __init__


	
SubDispatch.__init__(dsp, outputs=None, cutoff=None, inputs_dist=None, wildcard=False, no_call=False, shrink=False, rm_unused_nds=False, output_type='all')[source]

	Initializes the Sub-dispatch.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	outputs (list[str], iterable) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.

	wildcard (bool, optional) – If True, when the data node is used as input and target in the
ArciDispatch algorithm, the input value will be used as input for
the connected functions, but not as output.

	no_call (bool, optional) – If True data node estimation function is not used.

	shrink (bool, optional) – If True the dispatcher is shrink before the dispatch.

	rm_unused_nds (bool, optional) – If True unused function and sub-dispatcher nodes are removed from
workflow.

	output_type (str, optional) – Type of function output:



	‘all’: a dictionary with all dispatch outputs.

	‘list’: a list with all outputs listed in outputs.

	‘dict’: a dictionary with any outputs listed in outputs.
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7.2.6.19.2. copy


	
SubDispatch.copy()[source]
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7.2.6.19.3. get_node


	
SubDispatch.get_node(*node_ids, *, node_attr=none)

	Returns a sub node of a dispatcher.





	Parameters:	
	node_ids (str [https://docs.python.org/3/library/stdtypes.html#str]) – A sequence of node ids or a single node id. The id order identifies
a dispatcher sub-level.

	node_attr (str, None, optional) – Output node attr.

If the searched node does not have this attribute, all its
attributes are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its
attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.






When ‘description’, returns the “description” of the searched node,
searching also in function or sub-dispatcher input/output
description.

When ‘output’, returns the data node output.

When ‘default_value’, returns the data node default value.

When ‘value_type’, returns the data node value’s type.

When None, returns the node attributes.








	Returns:	Node attributes and its real path.




	Return type:	(T, (str, ...))







Example:



            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	55 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.124364</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000570</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	58 [label=start fillcolor=red shape=egg]
	55 -> 57
	58 -> 56
	56 -> 55
}




Get the sub node output:

>>> d.get_node('Sub-dispatcher', 'c')
(4, ('Sub-dispatcher', 'c'))
>>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
('data', ('Sub-dispatcher', 'c'))






>>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	72 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	73 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.083920</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	74 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	75 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	76 [label=start fillcolor=red shape=egg]
	73 -> 75
	74 -> 73
	76 -> 72
	72 -> 73
	76 -> 74
}
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7.2.6.19.4. plot


	
SubDispatch.plot(workflow=None, view=True, depth=-1, name=none, comment=none, format=none, engine=none, encoding=none, graph_attr=none, node_attr=none, edge_attr=none, body=none, node_styles=none, node_data=none, node_function=none, edge_data=none, max_lines=none, max_width=none, directory=None, sites=None, index=False)

	Plots the Dispatcher with a graph in the DOT language with Graphviz.





	Parameters:	
	workflow (bool, optional) – If True the latest solution will be plotted, otherwise the dmap.

	view (bool, optional) – Open the rendered directed graph in the DOT language with the sys
default opener.

	edge_data (tuple[str], optional) – Edge attributes to view.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	node_styles (dict[str|Token, dict[str, str]]) – Default node styles according to graphviz node attributes.

	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Graph name used in the source code.

	comment (str [https://docs.python.org/3/library/stdtypes.html#str]) – Comment added to the first line of the source.

	directory (str, optional) – (Sub)directory for source saving and rendering.

	format (str, optional) – Rendering output format (‘pdf’, ‘png’, ...).

	engine (str, optional) – Layout command used (‘dot’, ‘neato’, ...).

	encoding (str, optional) – Encoding for saving the source.

	graph_attr (dict, optional) – Dict of (attribute, value) pairs for the graph.

	node_attr (dict, optional) – Dict of (attribute, value) pairs set for all nodes.

	edge_attr (dict, optional) – Dict of (attribute, value) pairs set for all edges.

	body (dict, optional) – Dict of (attribute, value) pairs to add to the graph body.

	directory – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	index (bool, optional) – Add the site index as first page?

	max_lines (int, optional) – Maximum number of lines for rendering node attributes.

	max_width (int, optional) – Maximum number of characters in a line to render node attributes.

	view – Open the main page of the site?






	Returns:	A SiteMap.




	Return type:	schedula.utils.drw.SiteMap







Example:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dsp.plot(view=False, graph_attr={'ratio': '1'})
SiteMap([(Dispatcher, SiteMap())])






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	142 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	143 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	144 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	145 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f55282f8d59c8bbcca8a2ef07b63000e69224eaf/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	145 -> 143
	142 -> 145
	145 -> 144
}
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7.2.6.19.5. search_node_description


	
SubDispatch.search_node_description(node_id, what='description')
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7.2.6.19.6. web


	
SubDispatch.web(depth=-1, node_data=none, node_function=none, directory=None, sites=None, run=True)

	Creates a dispatcher Flask app.





	Parameters:	
	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	directory (str, optional) – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	run (bool, optional) – Run the backend server?






	Returns:	A WebMap.




	Return type:	WebMap







Example:

From a dispatcher like this:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	195 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	196 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	197 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	198 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4c58ed1f91d2ba767009c023dc42336977979c35/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	198 -> 196
	195 -> 198
	198 -> 197
}




You can create a web server with the following steps:

>>> webmap = dsp.web()
>>> print("Starting...\n"); site = webmap.site().run(); site
Starting...
Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
>>> import requests
>>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
>>> requests.post(url, json={'args': (0,)}).json()['return']
[1, -1]
>>> site.shutdown()  # Remember to shutdown the server.
True






Note

When Site() is garbage collected the server
is shutdown automatically.
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7.2.6.20. SubDispatchFunction


	
class SubDispatchFunction(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, shrink=True, wildcard=True)[source]

	It converts a Dispatcher() into a function.

This function takes a sequence of arguments or a key values as input of the
dispatch.





	Returns:	A function that executes the dispatch of the given dsp.


	Return type:	callable [https://docs.python.org/3/library/functions.html#callable]






See also

dispatch(),
shrink_dsp()



Example:

A dispatcher with two functions max and min and an unresolved cycle
(i.e., a –> max –> c –> min –> a):



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	393 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	394 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	395 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	396 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-a9c3a489c4321dcb823f6c6211b5ba345e434238/my_log.html">log(x - 1)</TD></TR><TR><TD align="RIGHT" border="1">input_domain</TD><TD align="LEFT" border="1" href="./dispatcher-a9c3a489c4321dcb823f6c6211b5ba345e434238/lambda.html">&lt;lambda&gt;</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="log(x - 1)"]
	397 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-a9c3a489c4321dcb823f6c6211b5ba345e434238/max.html">max</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	395 -> 396
	396 -> 393
	397 -> 395
	394 -> 397
	393 -> 397
}




Extract a static function node, i.e. the inputs a and b and the
output a are fixed:

>>> fun = SubDispatchFunction(dsp, 'myF', ['a', 'b'], ['a'])
>>> fun.__name__
'myF'
>>> fun(2, 1)
0.0







            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	403 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-51ebe53dc9510a28bb182b55cf4646a31a086143/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	404 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-51ebe53dc9510a28bb182b55cf4646a31a086143/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	405 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-51ebe53dc9510a28bb182b55cf4646a31a086143/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	406 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-51ebe53dc9510a28bb182b55cf4646a31a086143/my_log.html">log(x - 1)</TD></TR><TR><TD align="RIGHT" border="1">solution_domain</TD><TD align="LEFT" border="1" href="./dispatcher-51ebe53dc9510a28bb182b55cf4646a31a086143/log(x_-_1)-solution_domain.html">log(x - 1)-solution_domain</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:22.201610</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="log(x - 1)"]
	407 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-51ebe53dc9510a28bb182b55cf4646a31a086143/max.html">max</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:22.201236</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000017</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	408 [label=start fillcolor=red shape=egg]
	405 -> 406
	406 -> 403
	407 -> 405
	408 -> 404
	404 -> 407
	408 -> 403
	403 -> 407
}




The created function raises a ValueError if un-valid inputs are
provided:


>>> fun(1, 0)  
Traceback (most recent call last):
...
DispatcherError:
  Unreachable output-targets: ...
  Available outputs: ...






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	416 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	417 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-015c19170e1beb7f7ebebf12fc6469f4593a40a1/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	418 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-015c19170e1beb7f7ebebf12fc6469f4593a40a1/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	419 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-015c19170e1beb7f7ebebf12fc6469f4593a40a1/my_log.html">log(x - 1)</TD></TR><TR><TD align="RIGHT" border="1">input_domain</TD><TD align="LEFT" border="1" href="./dispatcher-015c19170e1beb7f7ebebf12fc6469f4593a40a1/lambda.html">&lt;lambda&gt;</TD></TR><TR><TD align="RIGHT" border="1">M_outputs</TD><TD align="LEFT" border="1">(&#x27;a&#x27;,)</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR></TABLE>> fillcolor=orange shape=box tooltip="log(x - 1)"]
	420 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-015c19170e1beb7f7ebebf12fc6469f4593a40a1/max.html">max</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:22.242089</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000015</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	421 [label=start fillcolor=red shape=egg]
	418 -> 419
	420 -> 418
	421 -> 417
	417 -> 420
	421 -> 416
	416 -> 420
}




Methods







	__init__
	Initializes the Sub-dispatch Function.


	copy
	


	get_node
	Returns a sub node of a dispatcher.


	parse_inputs
	


	plot
	Plots the Dispatcher with a graph in the DOT language with Graphviz.


	search_node_description
	


	web
	Creates a dispatcher Flask app.






	
__init__(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, shrink=True, wildcard=True)[source]

	Initializes the Sub-dispatch Function.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	function_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Function name.

	inputs (list[str], iterable) – Input data nodes.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.
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7.2.6.20.1. __init__


	
SubDispatchFunction.__init__(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, shrink=True, wildcard=True)[source]

	Initializes the Sub-dispatch Function.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	function_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Function name.

	inputs (list[str], iterable) – Input data nodes.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.
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7.2.6.20.2. copy


	
SubDispatchFunction.copy()
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7.2.6.20.3. get_node


	
SubDispatchFunction.get_node(*node_ids, *, node_attr=none)

	Returns a sub node of a dispatcher.





	Parameters:	
	node_ids (str [https://docs.python.org/3/library/stdtypes.html#str]) – A sequence of node ids or a single node id. The id order identifies
a dispatcher sub-level.

	node_attr (str, None, optional) – Output node attr.

If the searched node does not have this attribute, all its
attributes are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its
attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.






When ‘description’, returns the “description” of the searched node,
searching also in function or sub-dispatcher input/output
description.

When ‘output’, returns the data node output.

When ‘default_value’, returns the data node default value.

When ‘value_type’, returns the data node value’s type.

When None, returns the node attributes.








	Returns:	Node attributes and its real path.




	Return type:	(T, (str, ...))







Example:



            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	55 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.124364</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000570</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	58 [label=start fillcolor=red shape=egg]
	55 -> 57
	58 -> 56
	56 -> 55
}




Get the sub node output:

>>> d.get_node('Sub-dispatcher', 'c')
(4, ('Sub-dispatcher', 'c'))
>>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
('data', ('Sub-dispatcher', 'c'))






>>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	72 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	73 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.083920</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	74 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	75 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	76 [label=start fillcolor=red shape=egg]
	73 -> 75
	74 -> 73
	76 -> 72
	72 -> 73
	76 -> 74
}












          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.6. dsp »

          	7.2.6.20. SubDispatchFunction »
 
      

    


    
      
          
            
  
7.2.6.20.4. parse_inputs


	
SubDispatchFunction.parse_inputs(valid_keyword, *args, **kwargs)[source]
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7.2.6.20.5. plot


	
SubDispatchFunction.plot(workflow=None, view=True, depth=-1, name=none, comment=none, format=none, engine=none, encoding=none, graph_attr=none, node_attr=none, edge_attr=none, body=none, node_styles=none, node_data=none, node_function=none, edge_data=none, max_lines=none, max_width=none, directory=None, sites=None, index=False)

	Plots the Dispatcher with a graph in the DOT language with Graphviz.





	Parameters:	
	workflow (bool, optional) – If True the latest solution will be plotted, otherwise the dmap.

	view (bool, optional) – Open the rendered directed graph in the DOT language with the sys
default opener.

	edge_data (tuple[str], optional) – Edge attributes to view.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	node_styles (dict[str|Token, dict[str, str]]) – Default node styles according to graphviz node attributes.

	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Graph name used in the source code.

	comment (str [https://docs.python.org/3/library/stdtypes.html#str]) – Comment added to the first line of the source.

	directory (str, optional) – (Sub)directory for source saving and rendering.

	format (str, optional) – Rendering output format (‘pdf’, ‘png’, ...).

	engine (str, optional) – Layout command used (‘dot’, ‘neato’, ...).

	encoding (str, optional) – Encoding for saving the source.

	graph_attr (dict, optional) – Dict of (attribute, value) pairs for the graph.

	node_attr (dict, optional) – Dict of (attribute, value) pairs set for all nodes.

	edge_attr (dict, optional) – Dict of (attribute, value) pairs set for all edges.

	body (dict, optional) – Dict of (attribute, value) pairs to add to the graph body.

	directory – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	index (bool, optional) – Add the site index as first page?

	max_lines (int, optional) – Maximum number of lines for rendering node attributes.

	max_width (int, optional) – Maximum number of characters in a line to render node attributes.

	view – Open the main page of the site?






	Returns:	A SiteMap.




	Return type:	schedula.utils.drw.SiteMap







Example:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dsp.plot(view=False, graph_attr={'ratio': '1'})
SiteMap([(Dispatcher, SiteMap())])






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	142 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	143 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	144 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	145 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f55282f8d59c8bbcca8a2ef07b63000e69224eaf/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	145 -> 143
	142 -> 145
	145 -> 144
}
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7.2.6.20.6. search_node_description


	
SubDispatchFunction.search_node_description(node_id, what='description')
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7.2.6.20.7. web


	
SubDispatchFunction.web(depth=-1, node_data=none, node_function=none, directory=None, sites=None, run=True)

	Creates a dispatcher Flask app.





	Parameters:	
	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	directory (str, optional) – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	run (bool, optional) – Run the backend server?






	Returns:	A WebMap.




	Return type:	WebMap







Example:

From a dispatcher like this:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	195 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	196 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	197 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	198 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4c58ed1f91d2ba767009c023dc42336977979c35/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	198 -> 196
	195 -> 198
	198 -> 197
}




You can create a web server with the following steps:

>>> webmap = dsp.web()
>>> print("Starting...\n"); site = webmap.site().run(); site
Starting...
Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
>>> import requests
>>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
>>> requests.post(url, json={'args': (0,)}).json()['return']
[1, -1]
>>> site.shutdown()  # Remember to shutdown the server.
True






Note

When Site() is garbage collected the server
is shutdown automatically.
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7.2.6.21. SubDispatchPipe


	
class SubDispatchPipe(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, no_domain=True, wildcard=True)[source]

	It converts a Dispatcher() into a function.

This function takes a sequence of arguments as input of the dispatch.





	Returns:	A function that executes the pipe of the given dsp.


	Return type:	callable [https://docs.python.org/3/library/functions.html#callable]






See also

dispatch(),
shrink_dsp()



Example:

A dispatcher with two functions max and min and an unresolved cycle
(i.e., a –> max –> c –> min –> a):



            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	428 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	429 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	430 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	431 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-352727b7a575d760cf6e18bf5259afb6d651fed5/max.html">max</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	432 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-352727b7a575d760cf6e18bf5259afb6d651fed5/func.html">x - 1</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="x - 1"]
	430 -> 432
	429 -> 431
	431 -> 430
	432 -> 428
	428 -> 431
}




Extract a static function node, i.e. the inputs a and b and the
output a are fixed:

>>> fun = SubDispatchPipe(dsp, 'myF', ['a', 'b'], ['a'])
>>> fun.__name__
'myF'
>>> fun(2, 1)
1







            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	438 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0be54285dd2075c5e754f6c6e53cc8036b45c528/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	439 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0be54285dd2075c5e754f6c6e53cc8036b45c528/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	440 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0be54285dd2075c5e754f6c6e53cc8036b45c528/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	441 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0be54285dd2075c5e754f6c6e53cc8036b45c528/max.html">max</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:22.345477</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000016</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	442 [label=start fillcolor=red shape=egg]
	443 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-0be54285dd2075c5e754f6c6e53cc8036b45c528/func.html">x - 1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:22.345548</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000014</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="x - 1"]
	441 -> 440
	443 -> 438
	442 -> 439
	440 -> 443
	439 -> 441
	442 -> 438
	438 -> 441
}




The created function raises a ValueError if un-valid inputs are
provided:


>>> fun(1, 0)
0






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	451 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abae933081626ea55940a0a584bb8e776166aa74/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">4.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	452 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abae933081626ea55940a0a584bb8e776166aa74/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	453 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abae933081626ea55940a0a584bb8e776166aa74/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	454 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abae933081626ea55940a0a584bb8e776166aa74/max.html">max</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:22.380655</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000015</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="max(iterable, *[, default=obj, key=func]) -> value"]
	455 [label=start fillcolor=red shape=egg]
	456 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-abae933081626ea55940a0a584bb8e776166aa74/func.html">x - 1</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">3.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:22.380725</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000013</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="x - 1"]
	454 -> 453
	456 -> 451
	455 -> 452
	453 -> 456
	452 -> 454
	455 -> 451
	451 -> 454
}




Methods







	__init__
	Initializes the Sub-dispatch Function.


	copy
	


	get_node
	Returns a sub node of a dispatcher.


	parse_inputs
	


	plot
	Plots the Dispatcher with a graph in the DOT language with Graphviz.


	search_node_description
	


	web
	Creates a dispatcher Flask app.






	
__init__(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, no_domain=True, wildcard=True)[source]

	Initializes the Sub-dispatch Function.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	function_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Function name.

	inputs (list[str], iterable) – Input data nodes.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.
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7.2.6.21.1. __init__


	
SubDispatchPipe.__init__(dsp, function_id, inputs, outputs=None, cutoff=None, inputs_dist=None, no_domain=True, wildcard=True)[source]

	Initializes the Sub-dispatch Function.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	function_id (str [https://docs.python.org/3/library/stdtypes.html#str]) – Function name.

	inputs (list[str], iterable) – Input data nodes.

	outputs (list[str], iterable, optional) – Ending data nodes.

	cutoff (float, int, optional) – Depth to stop the search.

	inputs_dist (dict[str, int | float], optional) – Initial distances of input data nodes.
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7.2.6.21.2. copy


	
SubDispatchPipe.copy()
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7.2.6.21.3. get_node


	
SubDispatchPipe.get_node(*node_ids, *, node_attr=none)

	Returns a sub node of a dispatcher.





	Parameters:	
	node_ids (str [https://docs.python.org/3/library/stdtypes.html#str]) – A sequence of node ids or a single node id. The id order identifies
a dispatcher sub-level.

	node_attr (str, None, optional) – Output node attr.

If the searched node does not have this attribute, all its
attributes are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its
attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.






When ‘description’, returns the “description” of the searched node,
searching also in function or sub-dispatcher input/output
description.

When ‘output’, returns the data node output.

When ‘default_value’, returns the data node default value.

When ‘value_type’, returns the data node value’s type.

When None, returns the node attributes.








	Returns:	Node attributes and its real path.




	Return type:	(T, (str, ...))







Example:



            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	55 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.124364</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000570</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	58 [label=start fillcolor=red shape=egg]
	55 -> 57
	58 -> 56
	56 -> 55
}




Get the sub node output:

>>> d.get_node('Sub-dispatcher', 'c')
(4, ('Sub-dispatcher', 'c'))
>>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
('data', ('Sub-dispatcher', 'c'))






>>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	72 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	73 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.083920</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	74 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	75 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	76 [label=start fillcolor=red shape=egg]
	73 -> 75
	74 -> 73
	76 -> 72
	72 -> 73
	76 -> 74
}
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7.2.6.21.4. parse_inputs


	
SubDispatchPipe.parse_inputs(valid_keyword, *args, **kwargs)
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7.2.6.21.5. plot


	
SubDispatchPipe.plot(workflow=None, view=True, depth=-1, name=none, comment=none, format=none, engine=none, encoding=none, graph_attr=none, node_attr=none, edge_attr=none, body=none, node_styles=none, node_data=none, node_function=none, edge_data=none, max_lines=none, max_width=none, directory=None, sites=None, index=False)

	Plots the Dispatcher with a graph in the DOT language with Graphviz.





	Parameters:	
	workflow (bool, optional) – If True the latest solution will be plotted, otherwise the dmap.

	view (bool, optional) – Open the rendered directed graph in the DOT language with the sys
default opener.

	edge_data (tuple[str], optional) – Edge attributes to view.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	node_styles (dict[str|Token, dict[str, str]]) – Default node styles according to graphviz node attributes.

	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Graph name used in the source code.

	comment (str [https://docs.python.org/3/library/stdtypes.html#str]) – Comment added to the first line of the source.

	directory (str, optional) – (Sub)directory for source saving and rendering.

	format (str, optional) – Rendering output format (‘pdf’, ‘png’, ...).

	engine (str, optional) – Layout command used (‘dot’, ‘neato’, ...).

	encoding (str, optional) – Encoding for saving the source.

	graph_attr (dict, optional) – Dict of (attribute, value) pairs for the graph.

	node_attr (dict, optional) – Dict of (attribute, value) pairs set for all nodes.

	edge_attr (dict, optional) – Dict of (attribute, value) pairs set for all edges.

	body (dict, optional) – Dict of (attribute, value) pairs to add to the graph body.

	directory – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	index (bool, optional) – Add the site index as first page?

	max_lines (int, optional) – Maximum number of lines for rendering node attributes.

	max_width (int, optional) – Maximum number of characters in a line to render node attributes.

	view – Open the main page of the site?






	Returns:	A SiteMap.




	Return type:	schedula.utils.drw.SiteMap







Example:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dsp.plot(view=False, graph_attr={'ratio': '1'})
SiteMap([(Dispatcher, SiteMap())])






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	142 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	143 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	144 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	145 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f55282f8d59c8bbcca8a2ef07b63000e69224eaf/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	145 -> 143
	142 -> 145
	145 -> 144
}
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7.2.6.21.6. search_node_description


	
SubDispatchPipe.search_node_description(node_id, what='description')
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7.2.6.21.7. web


	
SubDispatchPipe.web(depth=-1, node_data=none, node_function=none, directory=None, sites=None, run=True)

	Creates a dispatcher Flask app.





	Parameters:	
	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	directory (str, optional) – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	run (bool, optional) – Run the backend server?






	Returns:	A WebMap.




	Return type:	WebMap







Example:

From a dispatcher like this:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	195 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	196 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	197 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	198 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4c58ed1f91d2ba767009c023dc42336977979c35/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	198 -> 196
	195 -> 198
	198 -> 197
}




You can create a web server with the following steps:

>>> webmap = dsp.web()
>>> print("Starting...\n"); site = webmap.site().run(); site
Starting...
Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
>>> import requests
>>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
>>> requests.post(url, json={'args': (0,)}).json()['return']
[1, -1]
>>> site.shutdown()  # Remember to shutdown the server.
True






Note

When Site() is garbage collected the server
is shutdown automatically.
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7.2.6.22. add_args


	
class add_args(func, n=1, callback=None)[source]

	Adds arguments to a function (left side).





	Parameters:	
	func (callable [https://docs.python.org/3/library/functions.html#callable]) – Function to wrap.

	n (int [https://docs.python.org/3/library/functions.html#int]) – Number of unused arguments to add to the left side.






	Returns:	Wrapped function.




	Return type:	callable [https://docs.python.org/3/library/functions.html#callable]







Example:

>>> def original_func(a, b):
...     '''Doc'''
...     return a + b
>>> func = add_args(original_func, n=2)
>>> func.__name__, func.__doc__
('original_func', 'Doc')
>>> func(1, 2, 3, 4)
7





Methods







	__init__
	






	
__init__(func, n=1, callback=None)[source]
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7.2.6.22.1. __init__


	
add_args.__init__(func, n=1, callback=None)[source]
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7.2.7. exc

Defines the dispatcher exception.

Exceptions







	DispatcherAbort
	


	DispatcherError
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7.2.7.1. DispatcherAbort


	
exception DispatcherAbort(*args, *, sol=None, **kwargs)[source]
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7.2.7.2. DispatcherError


	
exception DispatcherError(*args, *, sol=None, **kwargs)[source]
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7.2.8. gen

It contains classes and functions of general utility.

These are python-specific utilities and hacks - general data-processing or
numerical operations.

Functions







	counter
	Return a object whose .__call__() method returns consecutive values.


	pairwise
	A sequence of overlapping sub-sequences.





Classes







	Token
	It constructs a unique constant that behaves like a string.
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7.2.8.1. counter


	
counter(start=0, step=1)[source]

	Return a object whose .__call__() method returns consecutive values.





	Parameters:	
	start (int, float, optional) – Start value.

	step (int, float, optional) – Step value.
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7.2.8.2. pairwise


	
pairwise(iterable)[source]

	A sequence of overlapping sub-sequences.





	Parameters:	iterable (iterable) – An iterable object.


	Returns:	A zip object.


	Return type:	zip [https://docs.python.org/3/library/functions.html#zip]





Example:

>>> list(pairwise([1, 2, 3, 4, 5]))
[(1, 2), (2, 3), (3, 4), (4, 5)]
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7.2.8.3. Token


	
class Token[source]

	It constructs a unique constant that behaves like a string.

Example:

>>> s = Token('string')
>>> s
string
>>> s == 'string'
False
>>> s == Token('string')
False
>>> {s: 1, Token('string'): 1}
{string: 1, string: 1}
>>> s.capitalize()
'String'





Methods







	capitalize
	Return a capitalized version of S, i.e.


	casefold
	Return a version of S suitable for caseless comparisons.


	center
	Return S centered in a string of length width.


	count
	Return the number of non-overlapping occurrences of substring sub in string S[start:end].


	encode
	Encode S using the codec registered for encoding.


	endswith
	Return True if S ends with the specified suffix, False otherwise.


	expandtabs
	Return a copy of S where all tab characters are expanded using spaces.


	find
	Return the lowest index in S where substring sub is found, such that sub is contained within S[start:end].


	format
	Return a formatted version of S, using substitutions from args and kwargs.


	format_map
	Return a formatted version of S, using substitutions from mapping.


	index
	Like S.find() but raise ValueError when the substring is not found.


	isalnum
	Return True if all characters in S are alphanumeric and there is at least one character in S, False otherwise.


	isalpha
	Return True if all characters in S are alphabetic and there is at least one character in S, False otherwise.


	isdecimal
	Return True if there are only decimal characters in S, False otherwise.


	isdigit
	Return True if all characters in S are digits and there is at least one character in S, False otherwise.


	isidentifier
	Return True if S is a valid identifier according to the language definition.


	islower
	Return True if all cased characters in S are lowercase and there is at least one cased character in S, False otherwise.


	isnumeric
	Return True if there are only numeric characters in S, False otherwise.


	isprintable
	Return True if all characters in S are considered printable in repr() or S is empty, False otherwise.


	isspace
	Return True if all characters in S are whitespace and there is at least one character in S, False otherwise.


	istitle
	Return True if S is a titlecased string and there is at least one character in S, i.e.


	isupper
	Return True if all cased characters in S are uppercase and there is at least one cased character in S, False otherwise.


	join
	Return a string which is the concatenation of the strings in the iterable.


	ljust
	Return S left-justified in a Unicode string of length width.


	lower
	Return a copy of the string S converted to lowercase.


	lstrip
	Return a copy of the string S with leading whitespace removed.


	maketrans
	Return a translation table usable for str.translate().


	partition
	Search for the separator sep in S, and return the part before it, the separator itself, and the part after it.


	replace
	Return a copy of S with all occurrences of substring old replaced by new.


	rfind
	Return the highest index in S where substring sub is found, such that sub is contained within S[start:end].


	rindex
	Like S.rfind() but raise ValueError when the substring is not found.


	rjust
	Return S right-justified in a string of length width.


	rpartition
	Search for the separator sep in S, starting at the end of S, and return the part before it, the separator itself, and the part after it.


	rsplit
	Return a list of the words in S, using sep as the delimiter string, starting at the end of the string and working to the front.


	rstrip
	Return a copy of the string S with trailing whitespace removed.


	split
	Return a list of the words in S, using sep as the delimiter string.


	splitlines
	Return a list of the lines in S, breaking at line boundaries.


	startswith
	Return True if S starts with the specified prefix, False otherwise.


	strip
	Return a copy of the string S with leading and trailing whitespace removed.


	swapcase
	Return a copy of S with uppercase characters converted to lowercase and vice versa.


	title
	Return a titlecased version of S, i.e.


	translate
	Return a copy of the string S in which each character has been mapped through the given translation table.


	upper
	Return a copy of S converted to uppercase.


	zfill
	Pad a numeric string S with zeros on the left, to fill a field of the specified width.






	
__init__()

	Initialize self.  See help(type(self)) for accurate signature.
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7.2.8.3.1. capitalize


	
Token.capitalize()  str

	Return a capitalized version of S, i.e. make the first character
have upper case and the rest lower case.









          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.8. gen »

          	7.2.8.3. Token »
 
      

    


    
      
          
            
  
7.2.8.3.2. casefold


	
Token.casefold()  str

	Return a version of S suitable for caseless comparisons.
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7.2.8.3.3. center


	
Token.center(width[, fillchar])  str

	Return S centered in a string of length width. Padding is
done using the specified fill character (default is a space)









          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.8. gen »

          	7.2.8.3. Token »
 
      

    


    
      
          
            
  
7.2.8.3.4. count


	
Token.count(sub[, start[, end]])  int

	Return the number of non-overlapping occurrences of substring sub in
string S[start:end].  Optional arguments start and end are
interpreted as in slice notation.
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7.2.8.3.5. encode


	
Token.encode(encoding='utf-8', errors='strict')  bytes

	Encode S using the codec registered for encoding. Default encoding
is ‘utf-8’. errors may be given to set a different error
handling scheme. Default is ‘strict’ meaning that encoding errors raise
a UnicodeEncodeError. Other possible values are ‘ignore’, ‘replace’ and
‘xmlcharrefreplace’ as well as any other name registered with
codecs.register_error that can handle UnicodeEncodeErrors.
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7.2.8.3.6. endswith


	
Token.endswith(suffix[, start[, end]])  bool

	Return True if S ends with the specified suffix, False otherwise.
With optional start, test S beginning at that position.
With optional end, stop comparing S at that position.
suffix can also be a tuple of strings to try.
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7.2.8.3.7. expandtabs


	
Token.expandtabs(tabsize=8)  str

	Return a copy of S where all tab characters are expanded using spaces.
If tabsize is not given, a tab size of 8 characters is assumed.
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7.2.8.3.8. find


	
Token.find(sub[, start[, end]])  int

	Return the lowest index in S where substring sub is found,
such that sub is contained within S[start:end].  Optional
arguments start and end are interpreted as in slice notation.

Return -1 on failure.
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7.2.8.3.9. format


	
Token.format(*args, **kwargs)  str

	Return a formatted version of S, using substitutions from args and kwargs.
The substitutions are identified by braces (‘{‘ and ‘}’).
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7.2.8.3.10. format_map


	
Token.format_map(mapping)  str

	Return a formatted version of S, using substitutions from mapping.
The substitutions are identified by braces (‘{‘ and ‘}’).
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7.2.8.3.11. index


	
Token.index(sub[, start[, end]])  int

	Like S.find() but raise ValueError when the substring is not found.
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7.2.8.3.12. isalnum


	
Token.isalnum()  bool

	Return True if all characters in S are alphanumeric
and there is at least one character in S, False otherwise.
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7.2.8.3.13. isalpha


	
Token.isalpha()  bool

	Return True if all characters in S are alphabetic
and there is at least one character in S, False otherwise.
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7.2.8.3.14. isdecimal


	
Token.isdecimal()  bool

	Return True if there are only decimal characters in S,
False otherwise.
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7.2.8.3.15. isdigit


	
Token.isdigit()  bool

	Return True if all characters in S are digits
and there is at least one character in S, False otherwise.
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7.2.8.3.16. isidentifier


	
Token.isidentifier()  bool

	Return True if S is a valid identifier according
to the language definition.

Use keyword.iskeyword() to test for reserved identifiers
such as “def” and “class”.
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7.2.8.3.17. islower


	
Token.islower()  bool

	Return True if all cased characters in S are lowercase and there is
at least one cased character in S, False otherwise.
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7.2.8.3.18. isnumeric


	
Token.isnumeric()  bool

	Return True if there are only numeric characters in S,
False otherwise.
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7.2.8.3.19. isprintable


	
Token.isprintable()  bool

	Return True if all characters in S are considered
printable in repr() or S is empty, False otherwise.
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7.2.8.3.20. isspace


	
Token.isspace()  bool

	Return True if all characters in S are whitespace
and there is at least one character in S, False otherwise.
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7.2.8.3.21. istitle


	
Token.istitle()  bool

	Return True if S is a titlecased string and there is at least one
character in S, i.e. upper- and titlecase characters may only
follow uncased characters and lowercase characters only cased ones.
Return False otherwise.
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7.2.8.3.22. isupper


	
Token.isupper()  bool

	Return True if all cased characters in S are uppercase and there is
at least one cased character in S, False otherwise.
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7.2.8.3.23. join


	
Token.join(iterable)  str

	Return a string which is the concatenation of the strings in the
iterable.  The separator between elements is S.
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7.2.8.3.24. ljust


	
Token.ljust(width[, fillchar])  str

	Return S left-justified in a Unicode string of length width. Padding is
done using the specified fill character (default is a space).
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7.2.8.3.25. lower


	
Token.lower()  str

	Return a copy of the string S converted to lowercase.
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7.2.8.3.26. lstrip


	
Token.lstrip([chars])  str

	Return a copy of the string S with leading whitespace removed.
If chars is given and not None, remove characters in chars instead.
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7.2.8.3.27. maketrans


	
Token.maketrans()

	Return a translation table usable for str.translate().

If there is only one argument, it must be a dictionary mapping Unicode
ordinals (integers) or characters to Unicode ordinals, strings or None.
Character keys will be then converted to ordinals.
If there are two arguments, they must be strings of equal length, and
in the resulting dictionary, each character in x will be mapped to the
character at the same position in y. If there is a third argument, it
must be a string, whose characters will be mapped to None in the result.









          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.8. gen »

          	7.2.8.3. Token »
 
      

    


    
      
          
            
  
7.2.8.3.28. partition


	
Token.partition(sep) -> (head, sep, tail)

	Search for the separator sep in S, and return the part before it,
the separator itself, and the part after it.  If the separator is not
found, return S and two empty strings.
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7.2.8.3.29. replace


	
Token.replace(old, new[, count])  str

	Return a copy of S with all occurrences of substring
old replaced by new.  If the optional argument count is
given, only the first count occurrences are replaced.
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7.2.8.3.30. rfind


	
Token.rfind(sub[, start[, end]])  int

	Return the highest index in S where substring sub is found,
such that sub is contained within S[start:end].  Optional
arguments start and end are interpreted as in slice notation.

Return -1 on failure.
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7.2.8.3.31. rindex


	
Token.rindex(sub[, start[, end]])  int

	Like S.rfind() but raise ValueError when the substring is not found.
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7.2.8.3.32. rjust


	
Token.rjust(width[, fillchar])  str

	Return S right-justified in a string of length width. Padding is
done using the specified fill character (default is a space).
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7.2.8.3.33. rpartition


	
Token.rpartition(sep) -> (head, sep, tail)

	Search for the separator sep in S, starting at the end of S, and return
the part before it, the separator itself, and the part after it.  If the
separator is not found, return two empty strings and S.
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7.2.8.3.34. rsplit


	
Token.rsplit(sep=None, maxsplit=-1)  list of strings

	Return a list of the words in S, using sep as the
delimiter string, starting at the end of the string and
working to the front.  If maxsplit is given, at most maxsplit
splits are done. If sep is not specified, any whitespace string
is a separator.
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7.2.8.3.35. rstrip


	
Token.rstrip([chars])  str

	Return a copy of the string S with trailing whitespace removed.
If chars is given and not None, remove characters in chars instead.
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7.2.8.3.36. split


	
Token.split(sep=None, maxsplit=-1)  list of strings

	Return a list of the words in S, using sep as the
delimiter string.  If maxsplit is given, at most maxsplit
splits are done. If sep is not specified or is None, any
whitespace string is a separator and empty strings are
removed from the result.
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7.2.8.3.37. splitlines


	
Token.splitlines([keepends])  list of strings

	Return a list of the lines in S, breaking at line boundaries.
Line breaks are not included in the resulting list unless keepends
is given and true.
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7.2.8.3.38. startswith


	
Token.startswith(prefix[, start[, end]])  bool

	Return True if S starts with the specified prefix, False otherwise.
With optional start, test S beginning at that position.
With optional end, stop comparing S at that position.
prefix can also be a tuple of strings to try.
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7.2.8.3.39. strip


	
Token.strip([chars])  str

	Return a copy of the string S with leading and trailing
whitespace removed.
If chars is given and not None, remove characters in chars instead.
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7.2.8.3.40. swapcase


	
Token.swapcase()  str

	Return a copy of S with uppercase characters converted to lowercase
and vice versa.
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7.2.8.3.41. title


	
Token.title()  str

	Return a titlecased version of S, i.e. words start with title case
characters, all remaining cased characters have lower case.
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7.2.8.3.42. translate


	
Token.translate(table)  str

	Return a copy of the string S in which each character has been mapped
through the given translation table. The table must implement
lookup/indexing via __getitem__, for instance a dictionary or list,
mapping Unicode ordinals to Unicode ordinals, strings, or None. If
this operation raises LookupError, the character is left untouched.
Characters mapped to None are deleted.
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7.2.8.3.43. upper


	
Token.upper()  str

	Return a copy of S converted to uppercase.
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7.2.8.3.44. zfill


	
Token.zfill(width)  str

	Pad a numeric string S with zeros on the left, to fill a field
of the specified width. The string S is never truncated.
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7.2.9. io

It provides functions to read and save a dispatcher from/to files.

Functions







	load_default_values
	Load Dispatcher default values in Python pickle format.


	load_dispatcher
	Load Dispatcher object in Python pickle format.


	load_map
	Load Dispatcher map in Python pickle format.


	save_default_values
	Write Dispatcher default values in Python pickle format.


	save_dispatcher
	Write Dispatcher object in Python pickle format.


	save_map
	Write Dispatcher graph object in Python pickle format.
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7.2.9.1. load_default_values


	
load_default_values(dsp, path)[source]

	Load Dispatcher default values in Python pickle format.

Pickles are a serialized byte stream of a Python object.
This format will preserve Python objects used as nodes or edges.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	path (str, file) – File or filename to write.
File names ending in .gz or .bz2 will be uncompressed.









Example:

>>> from schedula import Dispatcher
>>> dsp = Dispatcher()
>>> dsp.add_data('a', default_value=1)
'a'
>>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
'max'
>>> save_default_values(dsp, file_name)

>>> dsp = Dispatcher(dmap=dsp.dmap)
>>> load_default_values(dsp, file_name)
>>> dsp.dispatch(inputs={'b': 3})['c']
3
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7.2.9.2. load_dispatcher


	
load_dispatcher(path)[source]

	Load Dispatcher object in Python pickle format.

Pickles are a serialized byte stream of a Python object.
This format will preserve Python objects used as nodes or edges.





	Parameters:	path (str, file) – File or filename to write.
File names ending in .gz or .bz2 will be uncompressed.


	Returns:	A dispatcher that identifies the model adopted.


	Return type:	schedula.Dispatcher





Example:

>>> from schedula import Dispatcher
>>> dsp = Dispatcher()
>>> dsp.add_data('a', default_value=1)
'a'
>>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
'max'
>>> save_dispatcher(dsp, file_name)

>>> dsp = load_dispatcher(file_name)
>>> dsp.dispatch(inputs={'b': 3})['c']
3
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7.2.9.3. load_map


	
load_map(dsp, path)[source]

	Load Dispatcher map in Python pickle format.





	Parameters:	
	dsp (schedula.schedula.Dispatcher) – A dispatcher that identifies the model to be upgraded.

	path (str, file) – File or filename to write.
File names ending in .gz or .bz2 will be uncompressed.









Example:

>>> from schedula import Dispatcher
>>> dsp = Dispatcher()
>>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
'max'
>>> save_map(dsp, file_name)

>>> dsp = Dispatcher()
>>> load_map(dsp, file_name)
>>> dsp.dispatch(inputs={'a': 1, 'b': 3})['c']
3
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7.2.9.4. save_default_values


	
save_default_values(dsp, path)[source]

	Write Dispatcher default values in Python pickle format.

Pickles are a serialized byte stream of a Python object.
This format will preserve Python objects used as nodes or edges.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	path (str, file) – File or filename to write.
File names ending in .gz or .bz2 will be compressed.









Example:

>>> from schedula import Dispatcher
>>> dsp = Dispatcher()
>>> dsp.add_data('a', default_value=1)
'a'
>>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
'max'
>>> save_default_values(dsp, file_name)
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7.2.9.5. save_dispatcher


	
save_dispatcher(dsp, path)[source]

	Write Dispatcher object in Python pickle format.

Pickles are a serialized byte stream of a Python object.
This format will preserve Python objects used as nodes or edges.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	path (str, file) – File or filename to write.
File names ending in .gz or .bz2 will be compressed.









Example:

>>> from schedula import Dispatcher
>>> dsp = Dispatcher()
>>> dsp.add_data('a', default_value=1)
'a'
>>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
'max'
>>> save_dispatcher(dsp, file_name)
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7.2.9.6. save_map


	
save_map(dsp, path)[source]

	Write Dispatcher graph object in Python pickle format.

Pickles are a serialized byte stream of a Python object.
This format will preserve Python objects used as nodes or edges.





	Parameters:	
	dsp (schedula.Dispatcher) – A dispatcher that identifies the model adopted.

	path (str, file) – File or filename to write.
File names ending in .gz or .bz2 will be compressed.









Example:

>>> from schedula import Dispatcher
>>> dsp = Dispatcher()
>>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
'max'
>>> save_map(dsp, file_name)
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7.2.10. sol

It contains a comprehensive list of all modules and classes within dispatcher.

Docstrings should provide sufficient understanding for any individual function.

Classes







	Solution
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7.2.10.1. Solution


	
class Solution(dsp=None, inputs=None, outputs=None, wildcard=False, cutoff=None, inputs_dist=None, no_call=False, rm_unused_nds=False, wait_in=None, no_domain=False, _empty=False, index=(-1, ), stopper=None)[source]

	Methods







	__init__
	


	clear
	


	copy
	


	copy_structure
	


	fromkeys
	If not specified, the value defaults to None.


	get
	


	get_node
	Returns a sub node of a dispatcher.


	get_sub_dsp_from_workflow
	


	items
	


	keys
	


	move_to_end
	Move an existing element to the end (or beginning if last==False).


	plot
	Plots the Dispatcher with a graph in the DOT language with Graphviz.


	pop
	value.  If key is not found, d is returned if given, otherwise KeyError


	popitem
	Pairs are returned in LIFO order if last is true or FIFO order if false.


	run
	


	search_node_description
	


	setdefault
	


	update
	


	values
	


	web
	Creates a dispatcher Flask app.






	
__init__(dsp=None, inputs=None, outputs=None, wildcard=False, cutoff=None, inputs_dist=None, no_call=False, rm_unused_nds=False, wait_in=None, no_domain=False, _empty=False, index=(-1, ), stopper=None)[source]

	



Attributes







	full_name
	Returns the full node id.


	pipe
	






	
full_name

	Returns the full node id.





	Returns:	Full node id.


	Return type:	tuple[str]
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7.2.10.1.1. __init__


	
Solution.__init__(dsp=None, inputs=None, outputs=None, wildcard=False, cutoff=None, inputs_dist=None, no_call=False, rm_unused_nds=False, wait_in=None, no_domain=False, _empty=False, index=(-1, ), stopper=None)[source]
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7.2.10.1.2. clear


	
Solution.clear()  None.  Remove all items from od.
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7.2.10.1.3. copy


	
Solution.copy()  a shallow copy of od
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7.2.10.1.4. copy_structure


	
Solution.copy_structure(**kwargs)[source]
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7.2.10.1.5. fromkeys


	
Solution.fromkeys(S[, v])  New ordered dictionary with keys from S.

	If not specified, the value defaults to None.
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7.2.10.1.6. get


	
Solution.get(k[, d])  D[k] if k in D, else d.  d defaults to None.
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7.2.10.1.7. get_node


	
Solution.get_node(*node_ids, *, node_attr=none)

	Returns a sub node of a dispatcher.





	Parameters:	
	node_ids (str [https://docs.python.org/3/library/stdtypes.html#str]) – A sequence of node ids or a single node id. The id order identifies
a dispatcher sub-level.

	node_attr (str, None, optional) – Output node attr.

If the searched node does not have this attribute, all its
attributes are returned.

When ‘auto’, returns the “default” attributes of the searched node,
which are:



	for data node: its output, and if not exists, all its
attributes.

	for function and sub-dispatcher nodes: the ‘function’ attribute.






When ‘description’, returns the “description” of the searched node,
searching also in function or sub-dispatcher input/output
description.

When ‘output’, returns the data node output.

When ‘default_value’, returns the data node default value.

When ‘value_type’, returns the data node value’s type.

When None, returns the node attributes.








	Returns:	Node attributes and its real path.




	Return type:	(T, (str, ...))







Example:



            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	55 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/Sub-dispatcher.html">Sub-dispatcher</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:15.124364</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000570</TD></TR></TABLE>> fillcolor=yellow shape=note style=filled tooltip="Sub-dispatcher"]
	56 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	57 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-2d06435e5aab4ad97f99e77067ca941be8cd6776/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	58 [label=start fillcolor=red shape=egg]
	55 -> 57
	58 -> 56
	56 -> 55
}




Get the sub node output:

>>> d.get_node('Sub-dispatcher', 'c')
(4, ('Sub-dispatcher', 'c'))
>>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
('data', ('Sub-dispatcher', 'c'))






>>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')






            digraph workflow {
	graph [ratio=1]
	node [style=filled]
label = <workflow>
splines = ortho
style = filled
	72 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/a-output.html">a</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	73 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/fun.html">a + b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">1.0</TD></TR><TR><TD align="RIGHT" border="1">started</TD><TD align="LEFT" border="1">2018-06-05T10:44:16.083920</TD></TR><TR><TD align="RIGHT" border="1">duration</TD><TD align="LEFT" border="1">0:00:00.000018</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip="a + b"]
	74 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/b-output.html">b</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">0.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	75 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-e7fdaa767629f1ee50c33184e60ca16232ee7525/c-output.html">c</TD></TR><TR><TD align="RIGHT" border="1">distance</TD><TD align="LEFT" border="1">2.0</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	76 [label=start fillcolor=red shape=egg]
	73 -> 75
	74 -> 73
	76 -> 72
	72 -> 73
	76 -> 74
}
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7.2.10.1.8. get_sub_dsp_from_workflow


	
Solution.get_sub_dsp_from_workflow(sources, reverse=False, add_missing=False, check_inputs=True)[source]
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7.2.10.1.9. items


	
Solution.items()
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7.2.10.1.10. keys


	
Solution.keys()
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7.2.10.1.11. move_to_end


	
Solution.move_to_end()

	Move an existing element to the end (or beginning if last==False).

Raises KeyError if the element does not exist.
When last=True, acts like a fast version of self[key]=self.pop(key).
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7.2.10.1.12. plot


	
Solution.plot(workflow=None, view=True, depth=-1, name=none, comment=none, format=none, engine=none, encoding=none, graph_attr=none, node_attr=none, edge_attr=none, body=none, node_styles=none, node_data=none, node_function=none, edge_data=none, max_lines=none, max_width=none, directory=None, sites=None, index=False)

	Plots the Dispatcher with a graph in the DOT language with Graphviz.





	Parameters:	
	workflow (bool, optional) – If True the latest solution will be plotted, otherwise the dmap.

	view (bool, optional) – Open the rendered directed graph in the DOT language with the sys
default opener.

	edge_data (tuple[str], optional) – Edge attributes to view.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	node_styles (dict[str|Token, dict[str, str]]) – Default node styles according to graphviz node attributes.

	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Graph name used in the source code.

	comment (str [https://docs.python.org/3/library/stdtypes.html#str]) – Comment added to the first line of the source.

	directory (str, optional) – (Sub)directory for source saving and rendering.

	format (str, optional) – Rendering output format (‘pdf’, ‘png’, ...).

	engine (str, optional) – Layout command used (‘dot’, ‘neato’, ...).

	encoding (str, optional) – Encoding for saving the source.

	graph_attr (dict, optional) – Dict of (attribute, value) pairs for the graph.

	node_attr (dict, optional) – Dict of (attribute, value) pairs set for all nodes.

	edge_attr (dict, optional) – Dict of (attribute, value) pairs set for all edges.

	body (dict, optional) – Dict of (attribute, value) pairs to add to the graph body.

	directory – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	index (bool, optional) – Add the site index as first page?

	max_lines (int, optional) – Maximum number of lines for rendering node attributes.

	max_width (int, optional) – Maximum number of characters in a line to render node attributes.

	view – Open the main page of the site?






	Returns:	A SiteMap.




	Return type:	schedula.utils.drw.SiteMap







Example:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'
>>> dsp.plot(view=False, graph_attr={'ratio': '1'})
SiteMap([(Dispatcher, SiteMap())])






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	142 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	143 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	144 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	145 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-f55282f8d59c8bbcca8a2ef07b63000e69224eaf/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	145 -> 143
	142 -> 145
	145 -> 144
}
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7.2.10.1.13. pop


	
Solution.pop(k[, d])  v, remove specified key and return the corresponding

	value.  If key is not found, d is returned if given, otherwise KeyError
is raised.
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7.2.10.1.14. popitem


	
Solution.popitem()  (k, v), return and remove a (key, value) pair.

	Pairs are returned in LIFO order if last is true or FIFO order if false.
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7.2.10.1.15. run


	
Solution.run()[source]
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7.2.10.1.16. search_node_description


	
Solution.search_node_description(node_id, what='description')
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7.2.10.1.17. setdefault


	
Solution.setdefault(k[, d])  od.get(k,d), also set od[k]=d if k not in od
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7.2.10.1.18. update


	
Solution.update()
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7.2.10.1.19. values


	
Solution.values()

	







          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.10. sol »

          	7.2.10.1. Solution »
 
      

    


    
      
          
            
  
7.2.10.1.20. web


	
Solution.web(depth=-1, node_data=none, node_function=none, directory=None, sites=None, run=True)

	Creates a dispatcher Flask app.





	Parameters:	
	depth (int, optional) – Depth of sub-dispatch plots. If negative all levels are plotted.

	node_data (tuple[str], optional) – Data node attributes to view.

	node_function (tuple[str], optional) – Function node attributes to view.

	directory (str, optional) – Where is the generated Flask app root located?

	sites (set[~schedula.utils.drw.Site], optional) – A set of Site() to maintain alive the
backend server.

	run (bool, optional) – Run the backend server?






	Returns:	A WebMap.




	Return type:	WebMap







Example:

From a dispatcher like this:


>>> from schedula import Dispatcher
>>> dsp = Dispatcher(name='Dispatcher')
>>> def fun(a):
...     return a + 1, a - 1
>>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
'fun'






            digraph dmap {
	graph [ratio=1]
	node [style=filled]
label = <dmap>
splines = ortho
style = filled
	195 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">a</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=a]
	196 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">b</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=b]
	197 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2">c</TD></TR></TABLE>> fillcolor=cyan shape=box style="rounded,filled" tooltip=c]
	198 [label=<<TABLE border="0" cellspacing="0"><TR><TD border="0" colspan="2" href="./dispatcher-4c58ed1f91d2ba767009c023dc42336977979c35/fun.html">fun</TD></TR></TABLE>> fillcolor=springgreen shape=box tooltip=fun]
	198 -> 196
	195 -> 198
	198 -> 197
}




You can create a web server with the following steps:

>>> webmap = dsp.web()
>>> print("Starting...\n"); site = webmap.site().run(); site
Starting...
Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
>>> import requests
>>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
>>> requests.post(url, json={'args': (0,)}).json()['return']
[1, -1]
>>> site.shutdown()  # Remember to shutdown the server.
True






Note

When Site() is garbage collected the server
is shutdown automatically.
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7.2.10.1.21. full_name


	
Solution.full_name

	Returns the full node id.





	Returns:	Full node id.


	Return type:	tuple[str]
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7.2.10.1.22. pipe


	
Solution.pipe
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7.2.11. web

It provides functions to build a flask app from a dispatcher.

Functions







	func_handler
	





Classes







	FolderNodeWeb
	


	WebFolder
	


	WebMap
	


	WebNode
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7.2.11.1. func_handler


	
func_handler(func)[source]
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7.2.11.2. FolderNodeWeb


	
class FolderNodeWeb(folder, node_id, attr, **options)[source]

	Methods







	__init__
	


	dot
	


	href
	


	items
	


	parent_ref
	


	render_funcs
	


	render_size
	


	style
	


	yield_attr
	






	
__init__(folder, node_id, attr, **options)

	



Attributes







	counter
	


	edge_data
	


	max_lines
	


	max_width
	


	node_data
	


	node_function
	


	node_map
	


	node_styles
	


	re_node
	


	title
	


	type
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7.2.11.2.1. __init__


	
FolderNodeWeb.__init__(folder, node_id, attr, **options)
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7.2.11.2.2. dot


	
FolderNodeWeb.dot(context=None)
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7.2.11.2.3. href


	
FolderNodeWeb.href(context, link_id)
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7.2.11.2.4. items


	
FolderNodeWeb.items()
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7.2.11.2.5. parent_ref


	
FolderNodeWeb.parent_ref(context, text, attr=None)
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7.2.11.2.6. render_funcs


	
FolderNodeWeb.render_funcs()
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7.2.11.2.7. render_size


	
FolderNodeWeb.render_size(out)
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7.2.11.2.8. style


	
FolderNodeWeb.style()
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7.2.11.2.9. yield_attr


	
FolderNodeWeb.yield_attr(name)
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7.2.11.2.10. counter


	
FolderNodeWeb.counter = <method-wrapper '__next__' of itertools.count object>
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7.2.11.2.11. edge_data


	
FolderNodeWeb.edge_data = ()
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7.2.11.2.12. max_lines


	
FolderNodeWeb.max_lines = 5
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7.2.11.2.13. max_width


	
FolderNodeWeb.max_width = 200
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7.2.11.2.14. node_data


	
FolderNodeWeb.node_data = ()
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7.2.11.2.15. node_function


	
FolderNodeWeb.node_function = ('+function',)
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7.2.11.2.16. node_map


	
FolderNodeWeb.node_map = {'': ('dot', 'table'), '*': ('link',), '?': (), '-': (), '.': ('dot',), '+': ('dot', 'table'), '!': ('dot', 'table')}
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7.2.11.2.17. node_styles


	
FolderNodeWeb.node_styles = {'info': {start: {'label': 'start', 'shape': 'egg', 'fillcolor': 'red'}, plot: {'label': 'plot', 'shape': 'egg', 'fillcolor': 'gold'}, empty: {'label': 'empty', 'shape': 'egg', 'fillcolor': 'gray'}, sink: {'label': 'sink', 'fontcolor': 'white', 'shape': 'egg', 'fillcolor': 'black'}, none: {'dispatcher': {'fillcolor': 'springgreen', 'shape': 'note', 'style': 'filled'}, 'subdispatchfunction': {'fillcolor': 'yellowgreen', 'shape': 'note', 'style': 'filled'}, 'data': {'fillcolor': 'cyan', 'shape': 'box', 'style': 'rounded,filled'}, 'subdispatchpipe': {'fillcolor': 'greenyellow', 'shape': 'note', 'style': 'filled'}, 'function': {'shape': 'box', 'fillcolor': 'springgreen'}, 'edge': {None: None}, 'subdispatch': {'fillcolor': 'yellow', 'shape': 'note', 'style': 'filled'}}, end: {'label': 'end', 'shape': 'egg', 'fillcolor': 'blue'}, self: {'label': 'self', 'shape': 'egg', 'fillcolor': 'gold'}}, 'error': {start: {'label': 'start', 'shape': 'egg', 'fillcolor': 'red'}, plot: {'label': 'plot', 'shape': 'egg', 'fillcolor': 'gold'}, empty: {'label': 'empty', 'shape': 'egg', 'fillcolor': 'gray'}, sink: {'label': 'sink', 'fontcolor': 'white', 'shape': 'egg', 'fillcolor': 'black'}, none: {'dispatcher': {'fillcolor': 'red', 'shape': 'note', 'style': 'filled'}, 'subdispatchfunction': {'fillcolor': 'red', 'shape': 'note', 'style': 'filled'}, 'data': {'fillcolor': 'red', 'shape': 'box', 'style': 'rounded,filled'}, 'subdispatchpipe': {'fillcolor': 'red', 'shape': 'note', 'style': 'filled'}, 'function': {'shape': 'box', 'fillcolor': 'red'}, 'edge': {None: None}, 'subdispatch': {'fillcolor': 'red', 'shape': 'note', 'style': 'filled'}}, end: {'label': 'end', 'shape': 'egg', 'fillcolor': 'blue'}, self: {'label': 'self', 'shape': 'egg', 'fillcolor': 'gold'}}, 'warning': {start: {'label': 'start', 'shape': 'egg', 'fillcolor': 'red'}, plot: {'label': 'plot', 'shape': 'egg', 'fillcolor': 'gold'}, empty: {'label': 'empty', 'shape': 'egg', 'fillcolor': 'gray'}, sink: {'label': 'sink', 'fontcolor': 'white', 'shape': 'egg', 'fillcolor': 'black'}, none: {'dispatcher': {'fillcolor': 'orange', 'shape': 'note', 'style': 'filled'}, 'subdispatchfunction': {'fillcolor': 'orange', 'shape': 'note', 'style': 'filled'}, 'data': {'fillcolor': 'orange', 'shape': 'box', 'style': 'rounded,filled'}, 'subdispatchpipe': {'fillcolor': 'orange', 'shape': 'note', 'style': 'filled'}, 'function': {'shape': 'box', 'fillcolor': 'orange'}, 'edge': {None: None}, 'subdispatch': {'fillcolor': 'orange', 'shape': 'note', 'style': 'filled'}}, end: {'label': 'end', 'shape': 'egg', 'fillcolor': 'blue'}, self: {'label': 'self', 'shape': 'egg', 'fillcolor': 'gold'}}}
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7.2.11.2.18. re_node


	
FolderNodeWeb.re_node = regex.Regex('^([.*+!]?)(\\w+)(?>\\|(\\w+))?$', flags=regex.V0)
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7.2.11.2.19. title


	
FolderNodeWeb.title
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7.2.11.2.20. type


	
FolderNodeWeb.type
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7.2.11.3. WebFolder


	
class WebFolder(item, dsp, graph, obj, name='', workflow=False, digraph=None, **options)[source]

	Methods







	__init__
	


	dot
	


	view
	






	
__init__(item, dsp, graph, obj, name='', workflow=False, digraph=None, **options)

	



Attributes







	counter
	


	digraph
	


	ext
	


	filename
	


	inputs
	


	label_name
	


	name
	


	outputs
	


	title
	


	view_id
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7.2.11.3.1. __init__


	
WebFolder.__init__(item, dsp, graph, obj, name='', workflow=False, digraph=None, **options)
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7.2.11.3.2. dot


	
WebFolder.dot(context=None)
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7.2.11.3.3. view


	
WebFolder.view(filepath, context=None, header='\n    <div>\n        <input type="button" VALUE="Back"\n               onClick="window.history.back()">\n        <input type="button" VALUE="Forward"\n               onClick="window.history.forward()">\n    </div>\n')
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7.2.11.3.4. counter


	
WebFolder.counter = <method-wrapper '__next__' of itertools.count object>
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7.2.11.3.5. digraph


	
WebFolder.digraph = {'edge_attr': {}, 'node_attr': {'style': 'filled'}, 'format': 'svg', 'body': {'splines': 'ortho', 'style': 'filled'}, 'graph_attr': {}}
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7.2.11.3.6. ext


	
WebFolder.ext = ''
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7.2.11.3.7. filename


	
WebFolder.filename
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7.2.11.3.8. inputs


	
WebFolder.inputs
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7.2.11.3.9. label_name


	
WebFolder.label_name
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7.2.11.3.10. name


	
WebFolder.name
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7.2.11.3.11. outputs


	
WebFolder.outputs
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7.2.11.3.12. title


	
WebFolder.title

	







          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.11. web »

          	7.2.11.3. WebFolder »
 
      

    


    
      
          
            
  
7.2.11.3.13. view_id


	
WebFolder.view_id
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7.2.11.4. WebMap


	
class WebMap[source]

	Methods







	__init__
	


	add_items
	


	app
	


	clear
	


	copy
	


	fromkeys
	If not specified, the value defaults to None.


	get
	


	get_dsp_from
	


	get_sol_from
	


	index_filenames
	


	items
	


	keys
	


	move_to_end
	Move an existing element to the end (or beginning if last==False).


	pop
	value.  If key is not found, d is returned if given, otherwise KeyError


	popitem
	Pairs are returned in LIFO order if last is true or FIFO order if false.


	render
	


	rules
	


	setdefault
	


	site
	


	site_index
	


	update
	


	values
	






	
__init__()

	



Attributes







	include_folders_as_filenames
	


	nodes
	


	options
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7.2.11.4.1. __init__


	
WebMap.__init__()
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7.2.11.4.2. add_items


	
WebMap.add_items(item, workflow=False, depth=-1, **options)
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7.2.11.4.3. app


	
WebMap.app(root_path=None, depth=-1, **kwargs)[source]
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7.2.11.4.4. clear


	
WebMap.clear()  None.  Remove all items from od.
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7.2.11.4.5. copy


	
WebMap.copy()  a shallow copy of od
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7.2.11.4.6. fromkeys


	
WebMap.fromkeys(S[, v])  New ordered dictionary with keys from S.

	If not specified, the value defaults to None.
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7.2.11.4.7. get


	
WebMap.get(k[, d])  D[k] if k in D, else d.  d defaults to None.
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7.2.11.4.8. get_dsp_from


	
WebMap.get_dsp_from(item)
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7.2.11.4.9. get_sol_from


	
WebMap.get_sol_from(item)
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7.2.11.4.10. index_filenames


	
WebMap.index_filenames()

	







          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.11. web »

          	7.2.11.4. WebMap »
 
      

    


    
      
          
            
  
7.2.11.4.11. items


	
WebMap.items()
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7.2.11.4.12. keys


	
WebMap.keys()
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7.2.11.4.13. move_to_end


	
WebMap.move_to_end()

	Move an existing element to the end (or beginning if last==False).

Raises KeyError if the element does not exist.
When last=True, acts like a fast version of self[key]=self.pop(key).
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7.2.11.4.14. pop


	
WebMap.pop(k[, d])  v, remove specified key and return the corresponding

	value.  If key is not found, d is returned if given, otherwise KeyError
is raised.
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7.2.11.4.15. popitem


	
WebMap.popitem()  (k, v), return and remove a (key, value) pair.

	Pairs are returned in LIFO order if last is true or FIFO order if false.
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7.2.11.4.16. render


	
WebMap.render(*args, **kwargs)[source]
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7.2.11.4.17. rules


	
WebMap.rules(depth=-1, index=True)
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7.2.11.4.18. setdefault


	
WebMap.setdefault(k[, d])  od.get(k,d), also set od[k]=d if k not in od
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7.2.11.4.19. site


	
WebMap.site(root_path=None, depth=-1, index=True, view=False, **kw)
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7.2.11.4.20. site_index


	
WebMap.site_index(*args, **kwargs)
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7.2.11.4.21. update


	
WebMap.update()
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7.2.11.4.22. values


	
WebMap.values()
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7.2.11.4.23. include_folders_as_filenames


	
WebMap.include_folders_as_filenames = False
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7.2.11.4.24. nodes


	
WebMap.nodes
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7.2.11.4.25. options


	
WebMap.options = {'edge_data', 'max_width', 'digraph', 'node_function', 'node_data', 'node_styles', 'max_lines'}
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7.2.11.5. WebNode


	
class WebNode(folder, node_id, item, obj)[source]

	Methods







	__init__
	


	render
	


	view
	






	
__init__(folder, node_id, item, obj)

	



Attributes







	counter
	


	ext
	


	filename
	


	name
	


	title
	


	view_id
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7.2.11.5.1. __init__


	
WebNode.__init__(folder, node_id, item, obj)
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7.2.11.5.2. render


	
WebNode.render(*args, **kwargs)
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7.2.11.5.3. view


	
WebNode.view(filepath, *args, *, header='\n    <div>\n        <input type="button" VALUE="Back"\n               onClick="window.history.back()">\n        <input type="button" VALUE="Forward"\n               onClick="window.history.forward()">\n    </div>\n', **kwargs)
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7.2.11.5.4. counter


	
WebNode.counter = <method-wrapper '__next__' of itertools.count object>
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7.2.11.5.5. ext


	
WebNode.ext = ''
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7.2.11.5.6. filename


	
WebNode.filename
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7.2.11.5.7. name


	
WebNode.name

	







          

      

      

    


    
        © Copyright 2015-2017, Vincenzo Arcidiacono.
      Created using Sphinx 1.4.8.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	schedula 0.1.19 documentation »

          	7. API Reference »

          	7.2. utils »

          	7.2.11. web »

          	7.2.11.5. WebNode »
 
      

    


    
      
          
            
  
7.2.11.5.8. title


	
WebNode.title
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7.2.11.5.9. view_id


	
WebNode.view_id
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7.3. ext

It provides sphinx extensions.

Extensions:







	autosummary
	It is a patch to shpinx.ext.autosummary.


	dispatcher
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7.3.1. autosummary

It is a patch to shpinx.ext.autosummary.

Functions







	generate_autosummary_docs
	


	get_members
	


	process_generate_options
	


	setup
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7.3.1.1. generate_autosummary_docs


	
generate_autosummary_docs(sources, output_dir=None, suffix='.rst', warn=<function _simple_warn>, info=<function _simple_info>, base_path=None, builder=None, template_dir=None)[source]
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7.3.1.2. get_members


	
get_members(obj, typ, include_public=(), imported=False)[source]
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7.3.1.3. process_generate_options


	
process_generate_options(app)[source]
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7.3.1.4. setup


	
setup(app)[source]
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7.3.2. dispatcher

Functions







	setup
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7.3.2.1. setup


	
setup(app)[source]
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  Source code for threading

"""Thread module emulating a subset of Java's threading model."""

import sys as _sys
import _thread

from time import monotonic as _time
from traceback import format_exc as _format_exc
from _weakrefset import WeakSet
from itertools import islice as _islice, count as _count
try:
    from _collections import deque as _deque
except ImportError:
    from collections import deque as _deque

# Note regarding PEP 8 compliant names
#  This threading model was originally inspired by Java, and inherited
# the convention of camelCase function and method names from that
# language. Those original names are not in any imminent danger of
# being deprecated (even for Py3k),so this module provides them as an
# alias for the PEP 8 compliant names
# Note that using the new PEP 8 compliant names facilitates substitution
# with the multiprocessing module, which doesn't provide the old
# Java inspired names.

__all__ = ['active_count', 'Condition', 'current_thread', 'enumerate', 'Event',
           'Lock', 'RLock', 'Semaphore', 'BoundedSemaphore', 'Thread', 'Barrier',
           'Timer', 'ThreadError', 'setprofile', 'settrace', 'local', 'stack_size']

# Rename some stuff so "from threading import *" is safe
_start_new_thread = _thread.start_new_thread
_allocate_lock = _thread.allocate_lock
_set_sentinel = _thread._set_sentinel
get_ident = _thread.get_ident
ThreadError = _thread.error
try:
    _CRLock = _thread.RLock
except AttributeError:
    _CRLock = None
TIMEOUT_MAX = _thread.TIMEOUT_MAX
del _thread


# Support for profile and trace hooks

_profile_hook = None
_trace_hook = None

def setprofile(func):
    """Set a profile function for all threads started from the threading module.

    The func will be passed to sys.setprofile() for each thread, before its
    run() method is called.

    """
    global _profile_hook
    _profile_hook = func

def settrace(func):
    """Set a trace function for all threads started from the threading module.

    The func will be passed to sys.settrace() for each thread, before its run()
    method is called.

    """
    global _trace_hook
    _trace_hook = func

# Synchronization classes

Lock = _allocate_lock

def RLock(*args, **kwargs):
    """Factory function that returns a new reentrant lock.

    A reentrant lock must be released by the thread that acquired it. Once a
    thread has acquired a reentrant lock, the same thread may acquire it again
    without blocking; the thread must release it once for each time it has
    acquired it.

    """
    if _CRLock is None:
        return _PyRLock(*args, **kwargs)
    return _CRLock(*args, **kwargs)

class _RLock:
    """This class implements reentrant lock objects.

    A reentrant lock must be released by the thread that acquired it. Once a
    thread has acquired a reentrant lock, the same thread may acquire it
    again without blocking; the thread must release it once for each time it
    has acquired it.

    """

    def __init__(self):
        self._block = _allocate_lock()
        self._owner = None
        self._count = 0

    def __repr__(self):
        owner = self._owner
        try:
            owner = _active[owner].name
        except KeyError:
            pass
        return "<%s %s.%s object owner=%r count=%d at %s>" % (
            "locked" if self._block.locked() else "unlocked",
            self.__class__.__module__,
            self.__class__.__qualname__,
            owner,
            self._count,
            hex(id(self))
        )

    def acquire(self, blocking=True, timeout=-1):
        """Acquire a lock, blocking or non-blocking.

        When invoked without arguments: if this thread already owns the lock,
        increment the recursion level by one, and return immediately. Otherwise,
        if another thread owns the lock, block until the lock is unlocked. Once
        the lock is unlocked (not owned by any thread), then grab ownership, set
        the recursion level to one, and return. If more than one thread is
        blocked waiting until the lock is unlocked, only one at a time will be
        able to grab ownership of the lock. There is no return value in this
        case.

        When invoked with the blocking argument set to true, do the same thing
        as when called without arguments, and return true.

        When invoked with the blocking argument set to false, do not block. If a
        call without an argument would block, return false immediately;
        otherwise, do the same thing as when called without arguments, and
        return true.

        When invoked with the floating-point timeout argument set to a positive
        value, block for at most the number of seconds specified by timeout
        and as long as the lock cannot be acquired.  Return true if the lock has
        been acquired, false if the timeout has elapsed.

        """
        me = get_ident()
        if self._owner == me:
            self._count += 1
            return 1
        rc = self._block.acquire(blocking, timeout)
        if rc:
            self._owner = me
            self._count = 1
        return rc

    __enter__ = acquire

    def release(self):
        """Release a lock, decrementing the recursion level.

        If after the decrement it is zero, reset the lock to unlocked (not owned
        by any thread), and if any other threads are blocked waiting for the
        lock to become unlocked, allow exactly one of them to proceed. If after
        the decrement the recursion level is still nonzero, the lock remains
        locked and owned by the calling thread.

        Only call this method when the calling thread owns the lock. A
        RuntimeError is raised if this method is called when the lock is
        unlocked.

        There is no return value.

        """
        if self._owner != get_ident():
            raise RuntimeError("cannot release un-acquired lock")
        self._count = count = self._count - 1
        if not count:
            self._owner = None
            self._block.release()

    def __exit__(self, t, v, tb):
        self.release()

    # Internal methods used by condition variables

    def _acquire_restore(self, state):
        self._block.acquire()
        self._count, self._owner = state

    def _release_save(self):
        if self._count == 0:
            raise RuntimeError("cannot release un-acquired lock")
        count = self._count
        self._count = 0
        owner = self._owner
        self._owner = None
        self._block.release()
        return (count, owner)

    def _is_owned(self):
        return self._owner == get_ident()

_PyRLock = _RLock


class Condition:
    """Class that implements a condition variable.

    A condition variable allows one or more threads to wait until they are
    notified by another thread.

    If the lock argument is given and not None, it must be a Lock or RLock
    object, and it is used as the underlying lock. Otherwise, a new RLock object
    is created and used as the underlying lock.

    """

    def __init__(self, lock=None):
        if lock is None:
            lock = RLock()
        self._lock = lock
        # Export the lock's acquire() and release() methods
        self.acquire = lock.acquire
        self.release = lock.release
        # If the lock defines _release_save() and/or _acquire_restore(),
        # these override the default implementations (which just call
        # release() and acquire() on the lock).  Ditto for _is_owned().
        try:
            self._release_save = lock._release_save
        except AttributeError:
            pass
        try:
            self._acquire_restore = lock._acquire_restore
        except AttributeError:
            pass
        try:
            self._is_owned = lock._is_owned
        except AttributeError:
            pass
        self._waiters = _deque()

    def __enter__(self):
        return self._lock.__enter__()

    def __exit__(self, *args):
        return self._lock.__exit__(*args)

    def __repr__(self):
        return "<Condition(%s, %d)>" % (self._lock, len(self._waiters))

    def _release_save(self):
        self._lock.release()           # No state to save

    def _acquire_restore(self, x):
        self._lock.acquire()           # Ignore saved state

    def _is_owned(self):
        # Return True if lock is owned by current_thread.
        # This method is called only if _lock doesn't have _is_owned().
        if self._lock.acquire(0):
            self._lock.release()
            return False
        else:
            return True

    def wait(self, timeout=None):
        """Wait until notified or until a timeout occurs.

        If the calling thread has not acquired the lock when this method is
        called, a RuntimeError is raised.

        This method releases the underlying lock, and then blocks until it is
        awakened by a notify() or notify_all() call for the same condition
        variable in another thread, or until the optional timeout occurs. Once
        awakened or timed out, it re-acquires the lock and returns.

        When the timeout argument is present and not None, it should be a
        floating point number specifying a timeout for the operation in seconds
        (or fractions thereof).

        When the underlying lock is an RLock, it is not released using its
        release() method, since this may not actually unlock the lock when it
        was acquired multiple times recursively. Instead, an internal interface
        of the RLock class is used, which really unlocks it even when it has
        been recursively acquired several times. Another internal interface is
        then used to restore the recursion level when the lock is reacquired.

        """
        if not self._is_owned():
            raise RuntimeError("cannot wait on un-acquired lock")
        waiter = _allocate_lock()
        waiter.acquire()
        self._waiters.append(waiter)
        saved_state = self._release_save()
        gotit = False
        try:    # restore state no matter what (e.g., KeyboardInterrupt)
            if timeout is None:
                waiter.acquire()
                gotit = True
            else:
                if timeout > 0:
                    gotit = waiter.acquire(True, timeout)
                else:
                    gotit = waiter.acquire(False)
            return gotit
        finally:
            self._acquire_restore(saved_state)
            if not gotit:
                try:
                    self._waiters.remove(waiter)
                except ValueError:
                    pass

    def wait_for(self, predicate, timeout=None):
        """Wait until a condition evaluates to True.

        predicate should be a callable which result will be interpreted as a
        boolean value.  A timeout may be provided giving the maximum time to
        wait.

        """
        endtime = None
        waittime = timeout
        result = predicate()
        while not result:
            if waittime is not None:
                if endtime is None:
                    endtime = _time() + waittime
                else:
                    waittime = endtime - _time()
                    if waittime <= 0:
                        break
            self.wait(waittime)
            result = predicate()
        return result

    def notify(self, n=1):
        """Wake up one or more threads waiting on this condition, if any.

        If the calling thread has not acquired the lock when this method is
        called, a RuntimeError is raised.

        This method wakes up at most n of the threads waiting for the condition
        variable; it is a no-op if no threads are waiting.

        """
        if not self._is_owned():
            raise RuntimeError("cannot notify on un-acquired lock")
        all_waiters = self._waiters
        waiters_to_notify = _deque(_islice(all_waiters, n))
        if not waiters_to_notify:
            return
        for waiter in waiters_to_notify:
            waiter.release()
            try:
                all_waiters.remove(waiter)
            except ValueError:
                pass

    def notify_all(self):
        """Wake up all threads waiting on this condition.

        If the calling thread has not acquired the lock when this method
        is called, a RuntimeError is raised.

        """
        self.notify(len(self._waiters))

    notifyAll = notify_all


class Semaphore:
    """This class implements semaphore objects.

    Semaphores manage a counter representing the number of release() calls minus
    the number of acquire() calls, plus an initial value. The acquire() method
    blocks if necessary until it can return without making the counter
    negative. If not given, value defaults to 1.

    """

    # After Tim Peters' semaphore class, but not quite the same (no maximum)

    def __init__(self, value=1):
        if value < 0:
            raise ValueError("semaphore initial value must be >= 0")
        self._cond = Condition(Lock())
        self._value = value

    def acquire(self, blocking=True, timeout=None):
        """Acquire a semaphore, decrementing the internal counter by one.

        When invoked without arguments: if the internal counter is larger than
        zero on entry, decrement it by one and return immediately. If it is zero
        on entry, block, waiting until some other thread has called release() to
        make it larger than zero. This is done with proper interlocking so that
        if multiple acquire() calls are blocked, release() will wake exactly one
        of them up. The implementation may pick one at random, so the order in
        which blocked threads are awakened should not be relied on. There is no
        return value in this case.

        When invoked with blocking set to true, do the same thing as when called
        without arguments, and return true.

        When invoked with blocking set to false, do not block. If a call without
        an argument would block, return false immediately; otherwise, do the
        same thing as when called without arguments, and return true.

        When invoked with a timeout other than None, it will block for at
        most timeout seconds.  If acquire does not complete successfully in
        that interval, return false.  Return true otherwise.

        """
        if not blocking and timeout is not None:
            raise ValueError("can't specify timeout for non-blocking acquire")
        rc = False
        endtime = None
        with self._cond:
            while self._value == 0:
                if not blocking:
                    break
                if timeout is not None:
                    if endtime is None:
                        endtime = _time() + timeout
                    else:
                        timeout = endtime - _time()
                        if timeout <= 0:
                            break
                self._cond.wait(timeout)
            else:
                self._value -= 1
                rc = True
        return rc

    __enter__ = acquire

    def release(self):
        """Release a semaphore, incrementing the internal counter by one.

        When the counter is zero on entry and another thread is waiting for it
        to become larger than zero again, wake up that thread.

        """
        with self._cond:
            self._value += 1
            self._cond.notify()

    def __exit__(self, t, v, tb):
        self.release()


class BoundedSemaphore(Semaphore):
    """Implements a bounded semaphore.

    A bounded semaphore checks to make sure its current value doesn't exceed its
    initial value. If it does, ValueError is raised. In most situations
    semaphores are used to guard resources with limited capacity.

    If the semaphore is released too many times it's a sign of a bug. If not
    given, value defaults to 1.

    Like regular semaphores, bounded semaphores manage a counter representing
    the number of release() calls minus the number of acquire() calls, plus an
    initial value. The acquire() method blocks if necessary until it can return
    without making the counter negative. If not given, value defaults to 1.

    """

    def __init__(self, value=1):
        Semaphore.__init__(self, value)
        self._initial_value = value

    def release(self):
        """Release a semaphore, incrementing the internal counter by one.

        When the counter is zero on entry and another thread is waiting for it
        to become larger than zero again, wake up that thread.

        If the number of releases exceeds the number of acquires,
        raise a ValueError.

        """
        with self._cond:
            if self._value >= self._initial_value:
                raise ValueError("Semaphore released too many times")
            self._value += 1
            self._cond.notify()


class Event:
    """Class implementing event objects.

    Events manage a flag that can be set to true with the set() method and reset
    to false with the clear() method. The wait() method blocks until the flag is
    true.  The flag is initially false.

    """

    # After Tim Peters' event class (without is_posted())

    def __init__(self):
        self._cond = Condition(Lock())
        self._flag = False

    def _reset_internal_locks(self):
        # private!  called by Thread._reset_internal_locks by _after_fork()
        self._cond.__init__(Lock())

    def is_set(self):
        """Return true if and only if the internal flag is true."""
        return self._flag

    isSet = is_set

    def set(self):
        """Set the internal flag to true.

        All threads waiting for it to become true are awakened. Threads
        that call wait() once the flag is true will not block at all.

        """
        with self._cond:
            self._flag = True
            self._cond.notify_all()

    def clear(self):
        """Reset the internal flag to false.

        Subsequently, threads calling wait() will block until set() is called to
        set the internal flag to true again.

        """
        with self._cond:
            self._flag = False

    def wait(self, timeout=None):
        """Block until the internal flag is true.

        If the internal flag is true on entry, return immediately. Otherwise,
        block until another thread calls set() to set the flag to true, or until
        the optional timeout occurs.

        When the timeout argument is present and not None, it should be a
        floating point number specifying a timeout for the operation in seconds
        (or fractions thereof).

        This method returns the internal flag on exit, so it will always return
        True except if a timeout is given and the operation times out.

        """
        with self._cond:
            signaled = self._flag
            if not signaled:
                signaled = self._cond.wait(timeout)
            return signaled


# A barrier class.  Inspired in part by the pthread_barrier_* api and
# the CyclicBarrier class from Java.  See
# http://sourceware.org/pthreads-win32/manual/pthread_barrier_init.html and
# http://java.sun.com/j2se/1.5.0/docs/api/java/util/concurrent/
#        CyclicBarrier.html
# for information.
# We maintain two main states, 'filling' and 'draining' enabling the barrier
# to be cyclic.  Threads are not allowed into it until it has fully drained
# since the previous cycle.  In addition, a 'resetting' state exists which is
# similar to 'draining' except that threads leave with a BrokenBarrierError,
# and a 'broken' state in which all threads get the exception.
class Barrier:
    """Implements a Barrier.

    Useful for synchronizing a fixed number of threads at known synchronization
    points.  Threads block on 'wait()' and are simultaneously once they have all
    made that call.

    """

    def __init__(self, parties, action=None, timeout=None):
        """Create a barrier, initialised to 'parties' threads.

        'action' is a callable which, when supplied, will be called by one of
        the threads after they have all entered the barrier and just prior to
        releasing them all. If a 'timeout' is provided, it is uses as the
        default for all subsequent 'wait()' calls.

        """
        self._cond = Condition(Lock())
        self._action = action
        self._timeout = timeout
        self._parties = parties
        self._state = 0 #0 filling, 1, draining, -1 resetting, -2 broken
        self._count = 0

    def wait(self, timeout=None):
        """Wait for the barrier.

        When the specified number of threads have started waiting, they are all
        simultaneously awoken. If an 'action' was provided for the barrier, one
        of the threads will have executed that callback prior to returning.
        Returns an individual index number from 0 to 'parties-1'.

        """
        if timeout is None:
            timeout = self._timeout
        with self._cond:
            self._enter() # Block while the barrier drains.
            index = self._count
            self._count += 1
            try:
                if index + 1 == self._parties:
                    # We release the barrier
                    self._release()
                else:
                    # We wait until someone releases us
                    self._wait(timeout)
                return index
            finally:
                self._count -= 1
                # Wake up any threads waiting for barrier to drain.
                self._exit()

    # Block until the barrier is ready for us, or raise an exception
    # if it is broken.
    def _enter(self):
        while self._state in (-1, 1):
            # It is draining or resetting, wait until done
            self._cond.wait()
        #see if the barrier is in a broken state
        if self._state < 0:
            raise BrokenBarrierError
        assert self._state == 0

    # Optionally run the 'action' and release the threads waiting
    # in the barrier.
    def _release(self):
        try:
            if self._action:
                self._action()
            # enter draining state
            self._state = 1
            self._cond.notify_all()
        except:
            #an exception during the _action handler.  Break and reraise
            self._break()
            raise

    # Wait in the barrier until we are relased.  Raise an exception
    # if the barrier is reset or broken.
    def _wait(self, timeout):
        if not self._cond.wait_for(lambda : self._state != 0, timeout):
            #timed out.  Break the barrier
            self._break()
            raise BrokenBarrierError
        if self._state < 0:
            raise BrokenBarrierError
        assert self._state == 1

    # If we are the last thread to exit the barrier, signal any threads
    # waiting for the barrier to drain.
    def _exit(self):
        if self._count == 0:
            if self._state in (-1, 1):
                #resetting or draining
                self._state = 0
                self._cond.notify_all()

    def reset(self):
        """Reset the barrier to the initial state.

        Any threads currently waiting will get the BrokenBarrier exception
        raised.

        """
        with self._cond:
            if self._count > 0:
                if self._state == 0:
                    #reset the barrier, waking up threads
                    self._state = -1
                elif self._state == -2:
                    #was broken, set it to reset state
                    #which clears when the last thread exits
                    self._state = -1
            else:
                self._state = 0
            self._cond.notify_all()

    def abort(self):
        """Place the barrier into a 'broken' state.

        Useful in case of error.  Any currently waiting threads and threads
        attempting to 'wait()' will have BrokenBarrierError raised.

        """
        with self._cond:
            self._break()

    def _break(self):
        # An internal error was detected.  The barrier is set to
        # a broken state all parties awakened.
        self._state = -2
        self._cond.notify_all()

    @property
    def parties(self):
        """Return the number of threads required to trip the barrier."""
        return self._parties

    @property
    def n_waiting(self):
        """Return the number of threads currently waiting at the barrier."""
        # We don't need synchronization here since this is an ephemeral result
        # anyway.  It returns the correct value in the steady state.
        if self._state == 0:
            return self._count
        return 0

    @property
    def broken(self):
        """Return True if the barrier is in a broken state."""
        return self._state == -2

# exception raised by the Barrier class
class BrokenBarrierError(RuntimeError):
    pass


# Helper to generate new thread names
_counter = _count().__next__
_counter() # Consume 0 so first non-main thread has id 1.
def _newname(template="Thread-%d"):
    return template % _counter()

# Active thread administration
_active_limbo_lock = _allocate_lock()
_active = {}    # maps thread id to Thread object
_limbo = {}
_dangling = WeakSet()

# Main class for threads

class Thread:
    """A class that represents a thread of control.

    This class can be safely subclassed in a limited fashion. There are two ways
    to specify the activity: by passing a callable object to the constructor, or
    by overriding the run() method in a subclass.

    """

    _initialized = False
    # Need to store a reference to sys.exc_info for printing
    # out exceptions when a thread tries to use a global var. during interp.
    # shutdown and thus raises an exception about trying to perform some
    # operation on/with a NoneType
    _exc_info = _sys.exc_info
    # Keep sys.exc_clear too to clear the exception just before
    # allowing .join() to return.
    #XXX __exc_clear = _sys.exc_clear

    def __init__(self, group=None, target=None, name=None,
                 args=(), kwargs=None, *, daemon=None):
        """This constructor should always be called with keyword arguments. Arguments are:

        *group* should be None; reserved for future extension when a ThreadGroup
        class is implemented.

        *target* is the callable object to be invoked by the run()
        method. Defaults to None, meaning nothing is called.

        *name* is the thread name. By default, a unique name is constructed of
        the form "Thread-N" where N is a small decimal number.

        *args* is the argument tuple for the target invocation. Defaults to ().

        *kwargs* is a dictionary of keyword arguments for the target
        invocation. Defaults to {}.

        If a subclass overrides the constructor, it must make sure to invoke
        the base class constructor (Thread.__init__()) before doing anything
        else to the thread.

        """
        assert group is None, "group argument must be None for now"
        if kwargs is None:
            kwargs = {}
        self._target = target
        self._name = str(name or _newname())
        self._args = args
        self._kwargs = kwargs
        if daemon is not None:
            self._daemonic = daemon
        else:
            self._daemonic = current_thread().daemon
        self._ident = None
        self._tstate_lock = None
        self._started = Event()
        self._is_stopped = False
        self._initialized = True
        # sys.stderr is not stored in the class like
        # sys.exc_info since it can be changed between instances
        self._stderr = _sys.stderr
        # For debugging and _after_fork()
        _dangling.add(self)

    def _reset_internal_locks(self, is_alive):
        # private!  Called by _after_fork() to reset our internal locks as
        # they may be in an invalid state leading to a deadlock or crash.
        self._started._reset_internal_locks()
        if is_alive:
            self._set_tstate_lock()
        else:
            # The thread isn't alive after fork: it doesn't have a tstate
            # anymore.
            self._is_stopped = True
            self._tstate_lock = None

    def __repr__(self):
        assert self._initialized, "Thread.__init__() was not called"
        status = "initial"
        if self._started.is_set():
            status = "started"
        self.is_alive() # easy way to get ._is_stopped set when appropriate
        if self._is_stopped:
            status = "stopped"
        if self._daemonic:
            status += " daemon"
        if self._ident is not None:
            status += " %s" % self._ident
        return "<%s(%s, %s)>" % (self.__class__.__name__, self._name, status)

    def start(self):
        """Start the thread's activity.

        It must be called at most once per thread object. It arranges for the
        object's run() method to be invoked in a separate thread of control.

        This method will raise a RuntimeError if called more than once on the
        same thread object.

        """
        if not self._initialized:
            raise RuntimeError("thread.__init__() not called")

        if self._started.is_set():
            raise RuntimeError("threads can only be started once")
        with _active_limbo_lock:
            _limbo[self] = self
        try:
            _start_new_thread(self._bootstrap, ())
        except Exception:
            with _active_limbo_lock:
                del _limbo[self]
            raise
        self._started.wait()

    def run(self):
        """Method representing the thread's activity.

        You may override this method in a subclass. The standard run() method
        invokes the callable object passed to the object's constructor as the
        target argument, if any, with sequential and keyword arguments taken
        from the args and kwargs arguments, respectively.

        """
        try:
            if self._target:
                self._target(*self._args, **self._kwargs)
        finally:
            # Avoid a refcycle if the thread is running a function with
            # an argument that has a member that points to the thread.
            del self._target, self._args, self._kwargs

    def _bootstrap(self):
        # Wrapper around the real bootstrap code that ignores
        # exceptions during interpreter cleanup.  Those typically
        # happen when a daemon thread wakes up at an unfortunate
        # moment, finds the world around it destroyed, and raises some
        # random exception *** while trying to report the exception in
        # _bootstrap_inner() below ***.  Those random exceptions
        # don't help anybody, and they confuse users, so we suppress
        # them.  We suppress them only when it appears that the world
        # indeed has already been destroyed, so that exceptions in
        # _bootstrap_inner() during normal business hours are properly
        # reported.  Also, we only suppress them for daemonic threads;
        # if a non-daemonic encounters this, something else is wrong.
        try:
            self._bootstrap_inner()
        except:
            if self._daemonic and _sys is None:
                return
            raise

    def _set_ident(self):
        self._ident = get_ident()

    def _set_tstate_lock(self):
        """
        Set a lock object which will be released by the interpreter when
        the underlying thread state (see pystate.h) gets deleted.
        """
        self._tstate_lock = _set_sentinel()
        self._tstate_lock.acquire()

    def _bootstrap_inner(self):
        try:
            self._set_ident()
            self._set_tstate_lock()
            self._started.set()
            with _active_limbo_lock:
                _active[self._ident] = self
                del _limbo[self]

            if _trace_hook:
                _sys.settrace(_trace_hook)
            if _profile_hook:
                _sys.setprofile(_profile_hook)

            try:
                self.run()
            except SystemExit:
                pass
            except:
                # If sys.stderr is no more (most likely from interpreter
                # shutdown) use self._stderr.  Otherwise still use sys (as in
                # _sys) in case sys.stderr was redefined since the creation of
                # self.
                if _sys and _sys.stderr is not None:
                    print("Exception in thread %s:\n%s" %
                          (self.name, _format_exc()), file=_sys.stderr)
                elif self._stderr is not None:
                    # Do the best job possible w/o a huge amt. of code to
                    # approximate a traceback (code ideas from
                    # Lib/traceback.py)
                    exc_type, exc_value, exc_tb = self._exc_info()
                    try:
                        print((
                            "Exception in thread " + self.name +
                            " (most likely raised during interpreter shutdown):"), file=self._stderr)
                        print((
                            "Traceback (most recent call last):"), file=self._stderr)
                        while exc_tb:
                            print((
                                '  File "%s", line %s, in %s' %
                                (exc_tb.tb_frame.f_code.co_filename,
                                    exc_tb.tb_lineno,
                                    exc_tb.tb_frame.f_code.co_name)), file=self._stderr)
                            exc_tb = exc_tb.tb_next
                        print(("%s: %s" % (exc_type, exc_value)), file=self._stderr)
                    # Make sure that exc_tb gets deleted since it is a memory
                    # hog; deleting everything else is just for thoroughness
                    finally:
                        del exc_type, exc_value, exc_tb
            finally:
                # Prevent a race in
                # test_threading.test_no_refcycle_through_target when
                # the exception keeps the target alive past when we
                # assert that it's dead.
                #XXX self._exc_clear()
                pass
        finally:
            with _active_limbo_lock:
                try:
                    # We don't call self._delete() because it also
                    # grabs _active_limbo_lock.
                    del _active[get_ident()]
                except:
                    pass

    def _stop(self):
        # After calling ._stop(), .is_alive() returns False and .join() returns
        # immediately.  ._tstate_lock must be released before calling ._stop().
        #
        # Normal case:  C code at the end of the thread's life
        # (release_sentinel in _threadmodule.c) releases ._tstate_lock, and
        # that's detected by our ._wait_for_tstate_lock(), called by .join()
        # and .is_alive().  Any number of threads _may_ call ._stop()
        # simultaneously (for example, if multiple threads are blocked in
        # .join() calls), and they're not serialized.  That's harmless -
        # they'll just make redundant rebindings of ._is_stopped and
        # ._tstate_lock.  Obscure:  we rebind ._tstate_lock last so that the
        # "assert self._is_stopped" in ._wait_for_tstate_lock() always works
        # (the assert is executed only if ._tstate_lock is None).
        #
        # Special case:  _main_thread releases ._tstate_lock via this
        # module's _shutdown() function.
        lock = self._tstate_lock
        if lock is not None:
            assert not lock.locked()
        self._is_stopped = True
        self._tstate_lock = None

    def _delete(self):
        "Remove current thread from the dict of currently running threads."

        # Notes about running with _dummy_thread:
        #
        # Must take care to not raise an exception if _dummy_thread is being
        # used (and thus this module is being used as an instance of
        # dummy_threading).  _dummy_thread.get_ident() always returns -1 since
        # there is only one thread if _dummy_thread is being used.  Thus
        # len(_active) is always <= 1 here, and any Thread instance created
        # overwrites the (if any) thread currently registered in _active.
        #
        # An instance of _MainThread is always created by 'threading'.  This
        # gets overwritten the instant an instance of Thread is created; both
        # threads return -1 from _dummy_thread.get_ident() and thus have the
        # same key in the dict.  So when the _MainThread instance created by
        # 'threading' tries to clean itself up when atexit calls this method
        # it gets a KeyError if another Thread instance was created.
        #
        # This all means that KeyError from trying to delete something from
        # _active if dummy_threading is being used is a red herring.  But
        # since it isn't if dummy_threading is *not* being used then don't
        # hide the exception.

        try:
            with _active_limbo_lock:
                del _active[get_ident()]
                # There must not be any python code between the previous line
                # and after the lock is released.  Otherwise a tracing function
                # could try to acquire the lock again in the same thread, (in
                # current_thread()), and would block.
        except KeyError:
            if 'dummy_threading' not in _sys.modules:
                raise

    def join(self, timeout=None):
        """Wait until the thread terminates.

        This blocks the calling thread until the thread whose join() method is
        called terminates -- either normally or through an unhandled exception
        or until the optional timeout occurs.

        When the timeout argument is present and not None, it should be a
        floating point number specifying a timeout for the operation in seconds
        (or fractions thereof). As join() always returns None, you must call
        isAlive() after join() to decide whether a timeout happened -- if the
        thread is still alive, the join() call timed out.

        When the timeout argument is not present or None, the operation will
        block until the thread terminates.

        A thread can be join()ed many times.

        join() raises a RuntimeError if an attempt is made to join the current
        thread as that would cause a deadlock. It is also an error to join() a
        thread before it has been started and attempts to do so raises the same
        exception.

        """
        if not self._initialized:
            raise RuntimeError("Thread.__init__() not called")
        if not self._started.is_set():
            raise RuntimeError("cannot join thread before it is started")
        if self is current_thread():
            raise RuntimeError("cannot join current thread")

        if timeout is None:
            self._wait_for_tstate_lock()
        else:
            # the behavior of a negative timeout isn't documented, but
            # historically .join(timeout=x) for x<0 has acted as if timeout=0
            self._wait_for_tstate_lock(timeout=max(timeout, 0))

    def _wait_for_tstate_lock(self, block=True, timeout=-1):
        # Issue #18808: wait for the thread state to be gone.
        # At the end of the thread's life, after all knowledge of the thread
        # is removed from C data structures, C code releases our _tstate_lock.
        # This method passes its arguments to _tstate_lock.acquire().
        # If the lock is acquired, the C code is done, and self._stop() is
        # called.  That sets ._is_stopped to True, and ._tstate_lock to None.
        lock = self._tstate_lock
        if lock is None:  # already determined that the C code is done
            assert self._is_stopped
        elif lock.acquire(block, timeout):
            lock.release()
            self._stop()

    @property
    def name(self):
        """A string used for identification purposes only.

        It has no semantics. Multiple threads may be given the same name. The
        initial name is set by the constructor.

        """
        assert self._initialized, "Thread.__init__() not called"
        return self._name

    @name.setter
    def name(self, name):
        assert self._initialized, "Thread.__init__() not called"
        self._name = str(name)

    @property
    def ident(self):
        """Thread identifier of this thread or None if it has not been started.

        This is a nonzero integer. See the thread.get_ident() function. Thread
        identifiers may be recycled when a thread exits and another thread is
        created. The identifier is available even after the thread has exited.

        """
        assert self._initialized, "Thread.__init__() not called"
        return self._ident

    def is_alive(self):
        """Return whether the thread is alive.

        This method returns True just before the run() method starts until just
        after the run() method terminates. The module function enumerate()
        returns a list of all alive threads.

        """
        assert self._initialized, "Thread.__init__() not called"
        if self._is_stopped or not self._started.is_set():
            return False
        self._wait_for_tstate_lock(False)
        return not self._is_stopped

    isAlive = is_alive

    @property
    def daemon(self):
        """A boolean value indicating whether this thread is a daemon thread.

        This must be set before start() is called, otherwise RuntimeError is
        raised. Its initial value is inherited from the creating thread; the
        main thread is not a daemon thread and therefore all threads created in
        the main thread default to daemon = False.

        The entire Python program exits when no alive non-daemon threads are
        left.

        """
        assert self._initialized, "Thread.__init__() not called"
        return self._daemonic

    @daemon.setter
    def daemon(self, daemonic):
        if not self._initialized:
            raise RuntimeError("Thread.__init__() not called")
        if self._started.is_set():
            raise RuntimeError("cannot set daemon status of active thread")
        self._daemonic = daemonic

    def isDaemon(self):
        return self.daemon

    def setDaemon(self, daemonic):
        self.daemon = daemonic

    def getName(self):
        return self.name

    def setName(self, name):
        self.name = name

# The timer class was contributed by Itamar Shtull-Trauring

class Timer(Thread):
    """Call a function after a specified number of seconds:

            t = Timer(30.0, f, args=None, kwargs=None)
            t.start()
            t.cancel()     # stop the timer's action if it's still waiting

    """

    def __init__(self, interval, function, args=None, kwargs=None):
        Thread.__init__(self)
        self.interval = interval
        self.function = function
        self.args = args if args is not None else []
        self.kwargs = kwargs if kwargs is not None else {}
        self.finished = Event()

    def cancel(self):
        """Stop the timer if it hasn't finished yet."""
        self.finished.set()

    def run(self):
        self.finished.wait(self.interval)
        if not self.finished.is_set():
            self.function(*self.args, **self.kwargs)
        self.finished.set()

# Special thread class to represent the main thread
# This is garbage collected through an exit handler

class _MainThread(Thread):

    def __init__(self):
        Thread.__init__(self, name="MainThread", daemon=False)
        self._set_tstate_lock()
        self._started.set()
        self._set_ident()
        with _active_limbo_lock:
            _active[self._ident] = self


# Dummy thread class to represent threads not started here.
# These aren't garbage collected when they die, nor can they be waited for.
# If they invoke anything in threading.py that calls current_thread(), they
# leave an entry in the _active dict forever after.
# Their purpose is to return *something* from current_thread().
# They are marked as daemon threads so we won't wait for them
# when we exit (conform previous semantics).

class _DummyThread(Thread):

    def __init__(self):
        Thread.__init__(self, name=_newname("Dummy-%d"), daemon=True)

        self._started.set()
        self._set_ident()
        with _active_limbo_lock:
            _active[self._ident] = self

    def _stop(self):
        pass

    def join(self, timeout=None):
        assert False, "cannot join a dummy thread"


# Global API functions

def current_thread():
    """Return the current Thread object, corresponding to the caller's thread of control.

    If the caller's thread of control was not created through the threading
    module, a dummy thread object with limited functionality is returned.

    """
    try:
        return _active[get_ident()]
    except KeyError:
        return _DummyThread()

currentThread = current_thread

def active_count():
    """Return the number of Thread objects currently alive.

    The returned count is equal to the length of the list returned by
    enumerate().

    """
    with _active_limbo_lock:
        return len(_active) + len(_limbo)

activeCount = active_count

def _enumerate():
    # Same as enumerate(), but without the lock. Internal use only.
    return list(_active.values()) + list(_limbo.values())

def enumerate():
    """Return a list of all Thread objects currently alive.

    The list includes daemonic threads, dummy thread objects created by
    current_thread(), and the main thread. It excludes terminated threads and
    threads that have not yet been started.

    """
    with _active_limbo_lock:
        return list(_active.values()) + list(_limbo.values())

from _thread import stack_size

# Create the main thread object,
# and make it available for the interpreter
# (Py_Main) as threading._shutdown.

_main_thread = _MainThread()

def _shutdown():
    # Obscure:  other threads may be waiting to join _main_thread.  That's
    # dubious, but some code does it.  We can't wait for C code to release
    # the main thread's tstate_lock - that won't happen until the interpreter
    # is nearly dead.  So we release it here.  Note that just calling _stop()
    # isn't enough:  other threads may already be waiting on _tstate_lock.
    tlock = _main_thread._tstate_lock
    # The main thread isn't finished yet, so its thread state lock can't have
    # been released.
    assert tlock is not None
    assert tlock.locked()
    tlock.release()
    _main_thread._stop()
    t = _pickSomeNonDaemonThread()
    while t:
        t.join()
        t = _pickSomeNonDaemonThread()
    _main_thread._delete()

def _pickSomeNonDaemonThread():
    for t in enumerate():
        if not t.daemon and t.is_alive():
            return t
    return None

def main_thread():
    """Return the main thread object.

    In normal conditions, the main thread is the thread from which the
    Python interpreter was started.
    """
    return _main_thread

# get thread-local implementation, either from the thread
# module, or from the python fallback

try:
    from _thread import _local as local
except ImportError:
    from _threading_local import local


def _after_fork():
    # This function is called by Python/ceval.c:PyEval_ReInitThreads which
    # is called from PyOS_AfterFork.  Here we cleanup threading module state
    # that should not exist after a fork.

    # Reset _active_limbo_lock, in case we forked while the lock was held
    # by another (non-forked) thread.  http://bugs.python.org/issue874900
    global _active_limbo_lock, _main_thread
    _active_limbo_lock = _allocate_lock()

    # fork() only copied the current thread; clear references to others.
    new_active = {}
    current = current_thread()
    _main_thread = current
    with _active_limbo_lock:
        # Dangling thread instances must still have their locks reset,
        # because someone may join() them.
        threads = set(_enumerate())
        threads.update(_dangling)
        for thread in threads:
            # Any lock/condition variable may be currently locked or in an
            # invalid state, so we reinitialize them.
            if thread is current:
                # There is only one active thread. We reset the ident to
                # its new value since it can have changed.
                thread._reset_internal_locks(True)
                ident = get_ident()
                thread._ident = ident
                new_active[ident] = thread
            else:
                # All the others are already stopped.
                thread._reset_internal_locks(False)
                thread._stop()

        _limbo.clear()
        _active.clear()
        _active.update(new_active)
        assert len(_active) == 1
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  Source code for schedula.dispatcher

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl
"""
It provides Dispatcher class.
"""

import threading
from .utils.cst import EMPTY, START, NONE, SINK, SELF, PLOT
from .utils.dsp import (
    bypass, combine_dicts, selector, stlp, parent_func, kk_dict
)
from .utils.gen import counter
from .utils.base import Base


__all__ = ['Dispatcher']
__author__ = 'Vincenzo Arcidiacono'


# noinspection PyShadowingBuiltins
[docs]class Dispatcher(Base):
    """
    It provides a data structure to process a complex system of functions.

    The scope of this data structure is to compute the shortest workflow between
    input and output data nodes.

    :ivar stopper:
        A semaphore (:class:`threading.Event`) to abort the dispatching.
        
    .. Tip::
        Remember to set :attr:`stopper` to `False` before dispatching ;-)

    A workflow is a sequence of function calls.

    \***************************************************************************

    **Example**:

    As an example, here is a system of equations:

    :math:`b - a = c`

    :math:`log(c) = d_{from-log}`

    :math:`d = (d_{from-log} + d_{initial-guess}) / 2`

    that will be solved assuming that :math:`a = 0`, :math:`b = 1`, and
    :math:`d_{initial-guess} = 4`.

    **Steps**

    Create an empty dispatcher::

        >>> dsp = Dispatcher(name='Dispatcher')

    Add data nodes to the dispatcher map::

        >>> dsp.add_data(data_id='a')
        'a'
        >>> dsp.add_data(data_id='c')
        'c'

    Add a data node with a default value to the dispatcher map::

        >>> dsp.add_data(data_id='b', default_value=1)
        'b'

    Add a function node::

        >>> def diff_function(a, b):
        ...     return b - a
        ...
        >>> dsp.add_function('diff_function', function=diff_function,
        ...                  inputs=['a', 'b'], outputs=['c'])
        'diff_function'

    Add a function node with domain::

        >>> from math import log
        ...
        >>> def log_domain(x):
        ...     return x > 0
        ...
        >>> dsp.add_function('log', function=log, inputs=['c'], outputs=['d'],
        ...                  input_domain=log_domain)
        'log'

    Add a data node with function estimation and callback function.

        - function estimation: estimate one unique output from multiple
          estimations.
        - callback function: is invoked after computing the output.

        >>> def average_fun(kwargs):
        ...     '''
        ...     Returns the average of node estimations.
        ...
        ...     :param kwargs:
        ...         Node estimations.
        ...     :type kwargs: dict
        ...
        ...     :return:
        ...         The average of node estimations.
        ...     :rtype: float
        ...     '''
        ...
        ...     x = kwargs.values()
        ...     return sum(x) / len(x)
        ...
        >>> def callback_fun(x):
        ...     print('(log(1) + 4) / 2 = %.1f' % x)
        ...
        >>> dsp.add_data(data_id='d', default_value=4, wait_inputs=True,
        ...              function=average_fun, callback=callback_fun)
        'd'

    .. dispatcher:: dsp
       :opt: graph_attr={'ratio': '1'}

        >>> dsp
        <...>

    Dispatch the function calls to achieve the desired output data node `d`:

    .. dispatcher:: outputs
       :opt: graph_attr={'ratio': '1'}
       :code:

        >>> outputs = dsp.dispatch(inputs={'a': 0}, outputs=['d'])
        (log(1) + 4) / 2 = 2.0
        >>> outputs
        Solution([('a', 0), ('b', 1), ('c', 1), ('d', 2.0)])
    """

    #: When True, the dispatching loop raise :exc:`DispatcherAbort` ASAP.
    stopper = threading.Event()

[docs]    def __init__(self, dmap=None, name='', default_values=None, raises=False,
                 description='', stopper=None):
        """
        Initializes the dispatcher.

        :param dmap:
            A directed graph that stores data & functions parameters.
        :type dmap: networkx.DiGraph, optional

        :param name:
            The dispatcher's name.
        :type name: str, optional

        :param default_values:
            Data node default values. These will be used as input if it is not
            specified as inputs in the ArciDispatch algorithm.
        :type default_values: dict[str, dict], optional

        :param raises:
            If True the dispatcher interrupt the dispatch when an error occur,
            otherwise it logs a warning.
        :type raises: bool, optional

        :param description:
            The dispatcher's description.
        :type description: str, optional

        :param stopper:
            A semaphore to abort the dispatching.
        :type stopper: threading.Event, optional
        """

        from networkx import DiGraph
        #: The directed graph that stores data & functions parameters.
        self.dmap = dmap or DiGraph()

        #: The dispatcher's name.
        self.name = name

        #: The dispatcher's description.
        self.__doc__ = description

        #: The function and data nodes of the dispatcher.
        self.nodes = self.dmap._node

        #: Data node default values. These will be used as input if it is not
        #: specified as inputs in the ArciDispatch algorithm.
        self.default_values = default_values or {}

        #: Weight tag.
        self.weight = 'weight'

        #: If True the dispatcher interrupt the dispatch when an error occur.
        self.raises = raises

        #: Stopper to abort the dispatcher execution.
        self.stopper = stopper or self.__class__.stopper

        from .utils.sol import Solution
        #: Last dispatch solution.
        self.solution = Solution(self)

        #: Counter to set the node index.
        self.counter = counter()


[docs]    def copy_structure(self, **kwargs):
        _map = {
            'description': '__doc__', 'name': 'name', 'stopper': 'stopper',
            'raises': 'raises'
        }
        base = {k: getattr(self, v) for k, v in _map.items()}
        obj = self.__class__(**combine_dicts(kwargs, base=base))
        obj.weight = self.weight
        return obj


[docs]    def add_data(self, data_id=None, default_value=EMPTY, initial_dist=0.0,
                 wait_inputs=False, wildcard=None, function=None, callback=None,
                 remote_links=None, description=None, filters=None, **kwargs):
        """
        Add a single data node to the dispatcher.

        :param data_id:
            Data node id. If None will be assigned automatically ('unknown<%d>')
            not in dmap.
        :type data_id: str, optional

        :param default_value:
            Data node default value. This will be used as input if it is not
            specified as inputs in the ArciDispatch algorithm.
        :type default_value: T, optional

        :param initial_dist:
            Initial distance in the ArciDispatch algorithm when the data node
            default value is used.
        :type initial_dist: float, int, optional

        :param wait_inputs:
            If True ArciDispatch algorithm stops on the node until it gets all
            input estimations.
        :type wait_inputs: bool, optional

        :param wildcard:
            If True, when the data node is used as input and target in the
            ArciDispatch algorithm, the input value will be used as input for
            the connected functions, but not as output.
        :type wildcard: bool, optional

        :param function:
            Data node estimation function.
            This can be any function that takes only one dictionary
            (key=function node id, value=estimation of data node) as input and
            return one value that is the estimation of the data node.
        :type function: callable, optional

        :param callback:
            Callback function to be called after node estimation.
            This can be any function that takes only one argument that is the
            data node estimation output. It does not return anything.
        :type callback: callable, optional

        :param remote_links:
            List of parent or child dispatcher nodes e.g., [[dsp_id, dsp], ...].
        :type remote_links: list[[str, Dispatcher]], optional

        :param description:
            Data node's description.
        :type description: str, optional

        :param filters:
            A list of functions that are invoked after the invocation of the
            main function.
        :type filters: list[function], optional

        :param kwargs:
            Set additional node attributes using key=value.
        :type kwargs: keyword arguments, optional

        :return:
            Data node id.
        :rtype: str

        .. seealso:: :func:`add_function`,  :func:`add_dispatcher`,
           :func:`add_from_lists`

        \***********************************************************************

        **Example**:

        .. testsetup::
            >>> dsp = Dispatcher(name='Dispatcher')

        Add a data to be estimated or a possible input data node::

            >>> dsp.add_data(data_id='a')
            'a'

        Add a data with a default value (i.e., input data node)::

            >>> dsp.add_data(data_id='b', default_value=1)
            'b'

        Create a data node with function estimation and a default value.

            - function estimation: estimate one unique output from multiple
              estimations.
            - default value: is a default estimation.

            >>> def min_fun(kwargs):
            ...     '''
            ...     Returns the minimum value of node estimations.
            ...
            ...     :param kwargs:
            ...         Node estimations.
            ...     :type kwargs: dict
            ...
            ...     :return:
            ...         The minimum value of node estimations.
            ...     :rtype: float
            ...     '''
            ...
            ...     return min(kwargs.values())
            ...
            >>> dsp.add_data(data_id='c', default_value=2, wait_inputs=True,
            ...              function=min_fun)
            'c'

        Create a data with an unknown id and return the generated id::

            >>> dsp.add_data()
            'unknown'
        """

        # Set special data nodes.
        if data_id is START:
            default_value, description = NONE, START.__doc__
        elif data_id is SINK:
            wait_inputs, function, description = True, bypass, SINK.__doc__
        elif data_id is SELF:
            default_value, description = self, SELF.__doc__
        elif data_id is PLOT:
            from .utils.drw import autoplot_callback, autoplot_function
            callback, description = callback or autoplot_callback, PLOT.__doc__
            function = function or autoplot_function

        # Base data node attributes.
        attr_dict = {
            'type': 'data',
            'wait_inputs': wait_inputs,
            'index': (self.counter(),)
        }

        if function is not None:  # Add function as node attribute.
            attr_dict['function'] = function

        if callback is not None:  # Add callback as node attribute.
            attr_dict['callback'] = callback

        if wildcard is not None:  # Add wildcard as node attribute.
            attr_dict['wildcard'] = wildcard

        if remote_links is not None:  # Add remote links.
            attr_dict['remote_links'] = remote_links

        if description is not None:  # Add description as node attribute.
            attr_dict['description'] = description

        if filters:  # Add filters as node attribute.
            attr_dict['filters'] = filters

        attr_dict.update(kwargs)  # Additional attributes.

        has_node = self.dmap.has_node  # Namespace shortcut for speed.

        if data_id is None:  # Search for an unused node id.
            from .utils.alg import get_unused_node_id
            data_id = get_unused_node_id(self.dmap)  # Get an unused node id.

        # Check if the node id exists as function.
        elif has_node(data_id) and self.dmap.nodes[data_id]['type'] != 'data':
            raise ValueError('Invalid data id: '
                             'override function {}'.format(data_id))

        # Add node to the dispatcher map.
        self.dmap.add_node(data_id, **attr_dict)

        # Set default value.
        self.set_default_value(data_id, default_value, initial_dist)

        return data_id  # Return data node id.


[docs]    def add_function(self, function_id=None, function=None, inputs=None,
                     outputs=None, input_domain=None, weight=None,
                     inp_weight=None, out_weight=None, description=None,
                     filters=None, **kwargs):
        """
        Add a single function node to dispatcher.

        :param function_id:
            Function node id.
            If None will be assigned as <fun.__name__>.
        :type function_id: str, optional

        :param function:
            Data node estimation function.
        :type function: callable, optional

        :param inputs:
            Ordered arguments (i.e., data node ids) needed by the function.
        :type inputs: list, optional

        :param outputs:
            Ordered results (i.e., data node ids) returned by the function.
        :type outputs: list, optional

        :param input_domain:
            A function that checks if input values satisfy the function domain.
            This can be any function that takes the same inputs of the function
            and returns True if input values satisfy the domain, otherwise
            False. In this case the dispatch algorithm doesn't pass on the node.
        :type input_domain: callable, optional

        :param weight:
            Node weight. It is a weight coefficient that is used by the dispatch
            algorithm to estimate the minimum workflow.
        :type weight: float, int, optional

        :param inp_weight:
            Edge weights from data nodes to the function node.
            It is a dictionary (key=data node id) with the weight coefficients
            used by the dispatch algorithm to estimate the minimum workflow.
        :type inp_weight: dict[str, float | int], optional

        :param out_weight:
            Edge weights from the function node to data nodes.
            It is a dictionary (key=data node id) with the weight coefficients
            used by the dispatch algorithm to estimate the minimum workflow.
        :type out_weight: dict[str, float | int], optional

        :param description:
            Function node's description.
        :type description: str, optional

        :param filters:
            A list of functions that are invoked after the invocation of the
            main function.
        :type filters: list[function], optional

        :param kwargs:
            Set additional node attributes using key=value.
        :type kwargs: keyword arguments, optional

        :return:
            Function node id.
        :rtype: str

        .. seealso:: :func:`add_data`, :func:`add_dispatcher`,
           :func:`add_from_lists`

        \***********************************************************************

        **Example**:

        .. testsetup::
            >>> dsp = Dispatcher(name='Dispatcher')

        Add a function node::

            >>> def my_function(a, b):
            ...     c = a + b
            ...     d = a - b
            ...     return c, d
            ...
            >>> dsp.add_function(function=my_function, inputs=['a', 'b'],
            ...                  outputs=['c', 'd'])
            'my_function'

        Add a function node with domain::

            >>> from math import log
            >>> def my_log(a, b):
            ...     return log(b - a)
            ...
            >>> def my_domain(a, b):
            ...     return a < b
            ...
            >>> dsp.add_function(function=my_log, inputs=['a', 'b'],
            ...                  outputs=['e'], input_domain=my_domain)
            'my_log'
        """

        if inputs is None:  # Set a dummy input.
            if START not in self.nodes:
                self.add_data(START)

            inputs = [START]  # Update inputs.

        if outputs is None:  # Set a dummy output.
            if SINK not in self.nodes:
                self.add_data(SINK)

            outputs = [SINK]  # Update outputs.

        # Get parent function.
        func = parent_func(function)

        # Base function node attributes.
        attr_dict = {
            'type': 'function',
            'inputs': inputs,
            'outputs': outputs,
            'function': function,
            'wait_inputs': True,
            'index': (self.counter(),)
        }

        if input_domain:  # Add domain as node attribute.
            attr_dict['input_domain'] = input_domain

        if description is not None:  # Add description as node attribute.
            attr_dict['description'] = description

        if filters:  # Add filters as node attribute.
            attr_dict['filters'] = filters

        # Set function name.
        if function_id is None:
            try:  # Set function name.
                function_name = func.__name__
            except AttributeError as ex:
                raise ValueError('Invalid function id due to:\n{}'.format(ex))
        else:
            function_name = function_id

        from .utils.alg import get_unused_node_id
        # Get an unused node id.
        fun_id = get_unused_node_id(self.dmap, initial_guess=function_name)

        if weight is not None:  # Add weight as node attribute.
            attr_dict['weight'] = weight

        attr_dict.update(kwargs)  # Set additional attributes.

        # Add node to the dispatcher map.
        self.dmap.add_node(fun_id, **attr_dict)

        from .utils.alg import add_func_edges  # Add input edges.
        n_data = add_func_edges(self, fun_id, inputs, inp_weight, True)

        # Add output edges.
        add_func_edges(self, fun_id, outputs, out_weight, False, n_data)

        return fun_id  # Return function node id.


[docs]    def add_dispatcher(self, dsp, inputs, outputs, dsp_id=None,
                       input_domain=None, weight=None, inp_weight=None,
                       description=None, include_defaults=False, **kwargs):
        """
        Add a single sub-dispatcher node to dispatcher.

        :param dsp:
            Child dispatcher that is added as sub-dispatcher node to the parent
            dispatcher.
        :type dsp: Dispatcher | dict[str, list]

        :param inputs:
            Inputs mapping. Data node ids from parent dispatcher to child
            sub-dispatcher.
        :type inputs: dict[str, str | list[str]] | tuple[str] | 
                      (str, ..., dict[str, str | list[str]])

        :param outputs:
            Outputs mapping. Data node ids from child sub-dispatcher to parent
            dispatcher.
        :type outputs: dict[str, str | list[str]] | tuple[str] | 
                       (str, ..., dict[str, str | list[str]])

        :param dsp_id:
            Sub-dispatcher node id.
            If None will be assigned as <dsp.name>.
        :type dsp_id: str, optional

        :param input_domain:
            A function that checks if input values satisfy the function domain.
            This can be any function that takes the a dictionary with the inputs
            of the sub-dispatcher node and returns True if input values satisfy
            the domain, otherwise False.

            .. note:: This function is invoked every time that a data node reach
               the sub-dispatcher node.
        :type input_domain: (dict) -> bool, optional

        :param weight:
            Node weight. It is a weight coefficient that is used by the dispatch
            algorithm to estimate the minimum workflow.
        :type weight: float, int, optional

        :param inp_weight:
            Edge weights from data nodes to the sub-dispatcher node.
            It is a dictionary (key=data node id) with the weight coefficients
            used by the dispatch algorithm to estimate the minimum workflow.
        :type inp_weight: dict[str, int | float], optional

        :param description:
            Sub-dispatcher node's description.
        :type description: str, optional

        :param include_defaults:
            If True the default values of the sub-dispatcher are added to the
            current dispatcher.
        :type include_defaults: bool, optional

        :param kwargs:
            Set additional node attributes using key=value.
        :type kwargs: keyword arguments, optional

        :return:
            Sub-dispatcher node id.
        :rtype: str

        .. seealso:: :func:`add_data`, :func:`add_function`,
           :func:`add_from_lists`

        \***********************************************************************

        **Example**:

        .. testsetup::
            >>> dsp = Dispatcher(name='Dispatcher')

        Create a sub-dispatcher::

            >>> sub_dsp = Dispatcher()
            >>> sub_dsp.add_function('max', max, ['a', 'b'], ['c'])
            'max'

        Add the sub-dispatcher to the parent dispatcher::

            >>> dsp.add_dispatcher(dsp_id='Sub-Dispatcher', dsp=sub_dsp,
            ...                    inputs={'A': 'a', 'B': 'b'},
            ...                    outputs={'c': 'C'})
            'Sub-Dispatcher'

        Add a sub-dispatcher node with domain::


            >>> def my_domain(kwargs):
            ...     return kwargs['C'] > 3
            ...
            >>> dsp.add_dispatcher(dsp_id='Sub-Dispatcher with domain',
            ...                    dsp=sub_dsp, inputs={'C': 'a', 'D': 'b'},
            ...                    outputs={'c': 'E'}, input_domain=my_domain)
            'Sub-Dispatcher with domain'
        """

        if not isinstance(dsp, Dispatcher):
            kw = dsp
            dsp = Dispatcher(name=dsp_id or 'unknown')
            dsp.add_from_lists(**kw)

        if not dsp_id:  # Get the dsp id.
            dsp_id = dsp.name or 'unknown'

        if description is None:  # Get description.
            description = dsp.__doc__ or None

        if not isinstance(inputs, dict):  # Create the inputs dict.
            inputs = kk_dict(*inputs)

        if not isinstance(outputs, dict):  # Create the outputs dict.
            outputs = kk_dict(*outputs)

        # Set zero as default input distances.
        # noinspection PyTypeChecker
        _weight_from = dict.fromkeys(inputs.keys(), 0.0)
        _weight_from.update(inp_weight or {})

        from .utils.alg import _children  # Get children and parents nodes.
        children, parents = _children(inputs), _children(outputs)

        # Return dispatcher node id.
        dsp_id = self.add_function(
            dsp_id, dsp, sorted(inputs), sorted(parents), input_domain, weight,
            _weight_from, type='dispatcher', description=description,
            wait_inputs=False, **kwargs)

        # Set proper inputs.
        self.nodes[dsp_id]['inputs'] = inputs

        # Set proper outputs.
        self.nodes[dsp_id]['outputs'] = outputs

        remote_link = [dsp_id, self]  # Define the remote link.

        # Unlink node reference.
        for k in children.union(outputs).intersection(dsp.nodes):
            dsp.nodes[k] = dsp.nodes[k].copy()

        # Set remote link.
        for it, is_parent in [(children, True), (outputs, False)]:
            for k in it:
                dsp.set_data_remote_link(k, remote_link, is_parent=is_parent)

        # Import default values from sub-dispatcher.
        if include_defaults:
            dsp_dfl = dsp.default_values  # Namespace shortcut.

            remove = set()  # Set of nodes to remove after the import.

            # Set default values.
            for k, v in inputs.items():
                if isinstance(v, str):
                    if v in dsp_dfl:
                        self.set_default_value(k, **dsp_dfl.pop(v))
                else:
                    if v[0] in dsp_dfl:
                        self.set_default_value(k, **dsp_dfl.pop(v[0]))
                        remove.update(v[1:])

            # Remove default values.
            for k in remove:
                dsp_dfl.pop(k, None)

        return dsp_id  # Return sub-dispatcher node id.


[docs]    def add_from_lists(self, data_list=None, fun_list=None, dsp_list=None):
        """
        Add multiple function and data nodes to dispatcher.

        :param data_list:
            It is a list of data node kwargs to be loaded.
        :type data_list: list[dict], optional

        :param fun_list:
            It is a list of function node kwargs to be loaded.
        :type fun_list: list[dict], optional

        :param dsp_list:
            It is a list of sub-dispatcher node kwargs to be loaded.
        :type dsp_list: list[dict], optional

        :returns:

            - Data node ids.
            - Function node ids.
            - Sub-dispatcher node ids.
        :rtype: (list[str], list[str], list[str])

        .. seealso:: :func:`add_data`, :func:`add_function`,
           :func:`add_dispatcher`

        \***********************************************************************

        **Example**:

        .. testsetup::
            >>> dsp = Dispatcher(name='Dispatcher')

        Define a data list::

            >>> data_list = [
            ...     {'data_id': 'a'},
            ...     {'data_id': 'b'},
            ...     {'data_id': 'c'},
            ... ]

        Define a functions list::

            >>> def func(a, b):
            ...     return a + b
            ...
            >>> fun_list = [
            ...     {'function': func, 'inputs': ['a', 'b'], 'outputs': ['c']}
            ... ]

        Define a sub-dispatchers list::

            >>> sub_dsp = Dispatcher(name='Sub-dispatcher')
            >>> sub_dsp.add_function(function=func, inputs=['e', 'f'],
            ...                      outputs=['g'])
            'func'
            >>>
            >>> dsp_list = [
            ...     {'dsp_id': 'Sub', 'dsp': sub_dsp,
            ...      'inputs': {'a': 'e', 'b': 'f'}, 'outputs': {'g': 'c'}},
            ... ]

        Add function and data nodes to dispatcher::

            >>> dsp.add_from_lists(data_list, fun_list, dsp_list)
            (['a', 'b', 'c'], ['func'], ['Sub'])
        """

        if data_list:  # Add data nodes.
            data_ids = [self.add_data(**v) for v in data_list]  # Data ids.
        else:
            data_ids = []

        if fun_list:  # Add function nodes.
            fun_ids = [self.add_function(**v) for v in fun_list]  # Func ids.
        else:
            fun_ids = []

        if dsp_list:  # Add dispatcher nodes.
            dsp_ids = [self.add_dispatcher(**v) for v in dsp_list]  # Dsp ids.
        else:
            dsp_ids = []

        # Return data, function, and sub-dispatcher node ids.
        return data_ids, fun_ids, dsp_ids


[docs]    def set_default_value(self, data_id, value=EMPTY, initial_dist=0.0):
        """
        Set the default value of a data node in the dispatcher.

        :param data_id:
            Data node id.
        :type data_id: str

        :param value:
            Data node default value.

            .. note:: If `EMPTY` the previous default value is removed.
        :type value: T, optional

        :param initial_dist:
            Initial distance in the ArciDispatch algorithm when the data node
            default value is used.
        :type initial_dist: float, int, optional

        \***********************************************************************

        **Example**:

        A dispatcher with a data node named `a`::

            >>> dsp = Dispatcher(name='Dispatcher')
            ...
            >>> dsp.add_data(data_id='a')
            'a'

        Add a default value to `a` node::

            >>> dsp.set_default_value('a', value='value of the data')
            >>> list(sorted(dsp.default_values['a'].items()))
            [('initial_dist', 0.0), ('value', 'value of the data')]

        Remove the default value of `a` node::

            >>> dsp.set_default_value('a', value=EMPTY)
            >>> dsp.default_values
            {}
        """

        try:
            if self.dmap.nodes[data_id]['type'] == 'data':  # Is data node?
                if value is EMPTY:
                    self.default_values.pop(data_id, None)  # Remove default.
                else:  # Add default.
                    self.default_values[data_id] = {
                        'value': value,
                        'initial_dist': initial_dist
                    }
                return
        except KeyError:
            pass
        raise ValueError('Input error: %s is not a data node' % data_id)


[docs]    def set_data_remote_link(self, data_id, remote_link=EMPTY, is_parent=True):
        """
        Set a remote link of a data node in the dispatcher.

        :param data_id:
            Data node id.
        :type data_id: str

        :param remote_link:
            Parent or child dispatcher and its node id (id, dsp).
        :type remote_link: [str, Dispatcher], optional

        :param is_parent:
            If True the link is inflow (parent), otherwise is outflow (child).
        :type is_parent: bool
        """

        nodes = self.nodes  # Namespace shortcut.

        if remote_link != EMPTY and data_id is SINK and data_id not in nodes:
            self.add_data(SINK)  # Add sink node.

        try:
            if self.dmap.nodes[data_id]['type'] == 'data':  # Is data node?

                type = ['child', 'parent'][is_parent]  # Remote link type.

                if remote_link == EMPTY:
                    # Namespace shortcuts.
                    node = nodes.get(data_id, {})
                    rl = node.get('remote_links', [])

                    # Remove remote links.
                    for v in [v for v in rl if rl[1] == type]:
                        rl.remove(v)

                    # Remove remote link attribute.
                    if not rl:
                        node.pop('remote_links', None)
                else:
                    node = nodes[data_id]  # Namespace shortcuts.

                    rl = node['remote_links'] = node.get('remote_links', [])
                    if [remote_link, type] not in rl:  # Add remote link.
                        rl.append([remote_link, type])

                return
        except KeyError:
            pass
        raise ValueError('Input error: %s is not a data node' % data_id)


[docs]    def get_sub_dsp(self, nodes_bunch, edges_bunch=None):
        """
        Returns the sub-dispatcher induced by given node and edge bunches.

        The induced sub-dispatcher contains the available nodes in nodes_bunch
        and edges between those nodes, excluding those that are in edges_bunch.

        The available nodes are non isolated nodes and function nodes that have
        all inputs and at least one output.

        :param nodes_bunch:
            A container of node ids which will be iterated through once.
        :type nodes_bunch: list[str], iterable

        :param edges_bunch:
            A container of edge ids that will be removed.
        :type edges_bunch: list[(str, str)], iterable, optional

        :return:
            A dispatcher.
        :rtype: Dispatcher

        .. seealso:: :func:`get_sub_dsp_from_workflow`

        .. note::

            The sub-dispatcher edge or node attributes just point to the
            original dispatcher. So changes to the node or edge structure
            will not be reflected in the original dispatcher map while changes
            to the attributes will.

        \***********************************************************************

        **Example**:

        A dispatcher with a two functions `fun1` and `fun2`:

        .. dispatcher:: dsp
           :opt: graph_attr={'ratio': '1'}

            >>> dsp = Dispatcher(name='Dispatcher')
            >>> dsp.add_function(function_id='fun1', inputs=['a', 'b'],
            ...                   outputs=['c', 'd'])
            'fun1'
            >>> dsp.add_function(function_id='fun2', inputs=['a', 'd'],
            ...                   outputs=['c', 'e'])
            'fun2'

        Get the sub-dispatcher induced by given nodes bunch::

            >>> sub_dsp = dsp.get_sub_dsp(['a', 'c', 'd', 'e', 'fun2'])

        .. dispatcher:: sub_dsp
           :opt: graph_attr={'ratio': '1'}

            >>> sub_dsp.name = 'Sub-Dispatcher'
        """

        # Get real paths.
        nodes_bunch = [self.get_node(u)[1][0] for u in nodes_bunch]

        # Define an empty dispatcher.
        sub_dsp = self.copy_structure(
            dmap=self.dmap.subgraph(nodes_bunch).copy()
        )

        # Namespace shortcuts for speed.
        nodes, dmap_out_degree = sub_dsp.nodes, sub_dsp.dmap.out_degree
        dmap_dv, dmap_rm_edge = self.default_values, sub_dsp.dmap.remove_edge
        dmap_rm_node = sub_dsp.dmap.remove_node

        # Remove function nodes that has not whole inputs available.
        for u in nodes_bunch:
            n = nodes[u].get('inputs', None)  # Function inputs.
            # No all inputs
            if n is not None and not set(n).issubset(nodes_bunch):
                dmap_rm_node(u)  # Remove function node.

        # Remove edges that are not in edges_bunch.
        if edges_bunch is not None:
            for e in edges_bunch:  # Iterate sub-graph edges.
                dmap_rm_edge(*e)  # Remove edge.

        # Remove function node with no outputs.
        for u in [u for u, n in sub_dsp.dmap.nodes.items()
                  if n['type'] == 'function']:

            # noinspection PyCallingNonCallable
            if not dmap_out_degree(u):  # No outputs.
                dmap_rm_node(u)  # Remove function node.

        from networkx import isolates
        # Remove isolate nodes from sub-graph.
        sub_dsp.dmap.remove_nodes_from(list(isolates(sub_dsp.dmap)))

        # Set default values.
        sub_dsp.default_values = {k: dmap_dv[k] for k in dmap_dv if k in nodes}

        return sub_dsp  # Return the sub-dispatcher.


[docs]    def get_sub_dsp_from_workflow(
            self, sources, graph=None, reverse=False, add_missing=False,
            check_inputs=True, blockers=None, wildcard=False,
            _update_links=True):
        """
        Returns the sub-dispatcher induced by the workflow from sources.

        The induced sub-dispatcher of the dsp contains the reachable nodes and
        edges evaluated with breadth-first-search on the workflow graph from
        source nodes.

        :param sources:
            Source nodes for the breadth-first-search.
            A container of nodes which will be iterated through once.
        :type sources: list[str], iterable

        :param graph:
            A directed graph where evaluate the breadth-first-search.
        :type graph: networkx.DiGraph, optional

        :param reverse:
            If True the workflow graph is assumed as reversed.
        :type reverse: bool, optional

        :param add_missing:
            If True, missing function' inputs are added to the sub-dispatcher.
        :type add_missing: bool, optional

        :param check_inputs:
            If True the missing function' inputs are not checked.
        :type check_inputs: bool, optional

        :param blockers:
            Nodes to not be added to the queue.
        :type blockers: set[str], iterable, optional

        :param wildcard:
            If True, when the data node is used as input and target in the
            ArciDispatch algorithm, the input value will be used as input for
            the connected functions, but not as output.
        :type wildcard: bool, optional

        :param _update_links:
            If True, it updates remote links of the extracted dispatcher.
        :type _update_links: bool, optional

        :return:
            A sub-dispatcher.
        :rtype: Dispatcher

        .. seealso:: :func:`get_sub_dsp`

        .. note::

            The sub-dispatcher edge or node attributes just point to the
            original dispatcher. So changes to the node or edge structure
            will not be reflected in the original dispatcher map while changes
            to the attributes will.

        \***********************************************************************

        **Example**:

        A dispatcher with a function `fun` and a node `a` with a default value:

        .. dispatcher:: dsp
           :opt: graph_attr={'ratio': '1'}

            >>> dsp = Dispatcher(name='Dispatcher')
            >>> dsp.add_data(data_id='a', default_value=1)
            'a'
            >>> dsp.add_function(function_id='fun1', inputs=['a', 'b'],
            ...                  outputs=['c', 'd'])
            'fun1'
            >>> dsp.add_function(function_id='fun2', inputs=['e'],
            ...                  outputs=['c'])
            'fun2'

        Dispatch with no calls in order to have a workflow::

            >>> o = dsp.dispatch(inputs=['a', 'b'], no_call=True)

        Get sub-dispatcher from workflow inputs `a` and `b`::

            >>> sub_dsp = dsp.get_sub_dsp_from_workflow(['a', 'b'])

        .. dispatcher:: sub_dsp
           :opt: graph_attr={'ratio': '1'}

            >>> sub_dsp.name = 'Sub-Dispatcher'

        Get sub-dispatcher from a workflow output `c`::

            >>> sub_dsp = dsp.get_sub_dsp_from_workflow(['c'], reverse=True)

        .. dispatcher:: sub_dsp
           :opt: graph_attr={'ratio': '1'}

            >>> sub_dsp.name = 'Sub-Dispatcher (reverse workflow)'
        """

        # Define an empty dispatcher map.
        sub_dsp = self.copy_structure()

        if not graph:  # Set default graph.
            graph = self.solution.workflow

        # Visited nodes used as queue.
        family = {}

        # Namespace shortcuts for speed.
        nodes, dmap_nodes = sub_dsp.dmap._node, self.dmap.nodes
        dlt_val, dsp_dlt_val = sub_dsp.default_values, self.default_values

        if not reverse:
            # Namespace shortcuts for speed.
            neighbors, dmap_succ = graph.neighbors, self.dmap.succ
            succ, pred = sub_dsp.dmap._succ, sub_dsp.dmap._pred

            # noinspection PyUnusedLocal
            def _check_node_inputs(c, p):
                if c == START:
                    return True

                node_attr = dmap_nodes[c]

                if node_attr['type'] == 'function':
                    if set(node_attr['inputs']).issubset(family):
                        _set_node_attr(c)

                        # namespace shortcuts for speed
                        s_pred = pred[c]

                        for p in node_attr['inputs']:
                            # add attributes to both representations of edge
                            succ[p][c] = s_pred[p] = dmap_succ[p][c]
                    elif not check_inputs or add_missing:
                        _set_node_attr(c)

                        # namespace shortcuts for speed
                        s_pred = pred[c]

                        if add_missing:
                            for p in node_attr['inputs']:
                                if p not in family:
                                    _set_node_attr(p, add2family=False)
                                    succ[p][c] = s_pred[p] = dmap_succ[p][c]

                        for p in set(node_attr['inputs']).intersection(family):
                            # add attributes to both representations of edge
                            succ[p][c] = s_pred[p] = dmap_succ[p][c]
                        return False

                    return True

                return False

        else:
            # Namespace shortcuts for speed.
            neighbors, dmap_succ = graph.predecessors, self.dmap.pred
            pred, succ = sub_dsp.dmap._succ, sub_dsp.dmap._pred

            def _check_node_inputs(c, p):
                if c == START:
                    try:
                        node_attr = dmap_nodes[p]
                        return node_attr['type'] == 'data'
                    except KeyError:
                        return True
                return False

        from collections import deque
        queue = deque([])

        blockers = set(blockers or ())

        # Function to set node attributes.
        def _set_node_attr(n, add2family=True, block=False):
            # Set node attributes.
            nodes[n] = dmap_nodes[n]

            # Add node in the adjacency matrix.
            succ[n], pred[n] = ({}, {})

            if n in dsp_dlt_val:
                dlt_val[n] = dsp_dlt_val[n]  # Set the default value.

            if add2family:
                # Append a new parent to the family.
                family[n] = () if block and n in blockers else neighbors(n)

                queue.append(n)

        # Set initial node attributes.
        for s in sources:
            if s in dmap_nodes and s in graph.nodes:
                _set_node_attr(s, block=not (wildcard and s in blockers))

        # Start breadth-first-search.
        while queue:
            parent = queue.popleft()

            # Namespace shortcuts for speed.
            nbrs, dmap_nbrs = succ[parent], dmap_succ[parent]

            # Iterate parent's children.
            for child in sorted(family[parent]):

                if _check_node_inputs(child, parent):
                    continue

                if child not in family:
                    _set_node_attr(child, block=True)  # Set node attributes.

                # Add attributes to both representations of edge: u-v and v-u.
                nbrs[child] = pred[child][parent] = dmap_nbrs[child]

        if _update_links:
            from .utils.alg import _children, _update_remote_links, remove_links
            succ, pred = sub_dsp.dmap.succ, sub_dsp.dmap.pred
            for k, a in sub_dsp.sub_dsp_nodes.items():
                nodes[k] = a = a.copy()
                o = {i: selector(stlp(j), succ[k], allow_miss=True)
                     for i, j in a['outputs'].items()}

                a['outputs'] = o = {i: bypass(*j) for i, j in o.items() if j}
                a['inputs'] = selector(pred[k], a['inputs'], allow_miss=True)
                inp = _children(a['inputs'])
                o = set(o).union(inp)
                a['function'] = a['function'].get_sub_dsp_from_workflow(
                    o, a['function'].dmap, True, inp, wildcard=True
                )

            _update_remote_links(sub_dsp, self)  # Update remote links.

            remove_links(sub_dsp)  # Remove unused links.

        return sub_dsp  # Return the sub-dispatcher map.


    @property
    def data_nodes(self):
        """
        Returns all data nodes of the dispatcher.

        :return:
            All data nodes of the dispatcher.
        :rtype: dict[str, dict]
        """

        return {k: v for k, v in self.nodes.items() if v['type'] == 'data'}

    @property
    def function_nodes(self):
        """
        Returns all function nodes of the dispatcher.

        :return:
            All data function of the dispatcher.
        :rtype: dict[str, dict]
        """

        return {k: v for k, v in self.nodes.items() if v['type'] == 'function'}

    @property
    def sub_dsp_nodes(self):
        """
        Returns all sub-dispatcher nodes of the dispatcher.

        :return:
            All sub-dispatcher nodes of the dispatcher.
        :rtype: dict[str, dict]
        """

        return {k: v for k, v in self.nodes.items() if
                v['type'] == 'dispatcher'}

[docs]    def copy(self):
        """
        Returns a copy of the Dispatcher.

        :return:
            A copy of the Dispatcher.
        :rtype: Dispatcher

        Example::

            >>> dsp = Dispatcher()
            >>> dsp is dsp.copy()
            False
        """
        import copy
        return copy.deepcopy(self)  # Return the copy of the Dispatcher.


[docs]    def dispatch(self, inputs=None, outputs=None, cutoff=None, inputs_dist=None,
                 wildcard=False, no_call=False, shrink=False,
                 rm_unused_nds=False, select_output_kw=None, _wait_in=None,
                 stopper=None):
        """
        Evaluates the minimum workflow and data outputs of the dispatcher
        model from given inputs.

        :param inputs:
            Input data values.
        :type inputs: dict[str, T], list[str], iterable, optional

        :param outputs:
            Ending data nodes.
        :type outputs: list[str], iterable, optional

        :param cutoff:
            Depth to stop the search.
        :type cutoff: float, int, optional

        :param inputs_dist:
            Initial distances of input data nodes.
        :type inputs_dist: dict[str, int | float], optional

        :param wildcard:
            If True, when the data node is used as input and target in the
            ArciDispatch algorithm, the input value will be used as input for
            the connected functions, but not as output.
        :type wildcard: bool, optional

        :param no_call:
            If True data node estimation function is not used and the input
            values are not used.
        :type no_call: bool, optional

        :param shrink:
            If True the dispatcher is shrink before the dispatch.

            .. seealso:: :func:`shrink_dsp`
        :type shrink: bool, optional

        :param rm_unused_nds:
            If True unused function and sub-dispatcher nodes are removed from
            workflow.
        :type rm_unused_nds: bool, optional

        :param select_output_kw:
            Kwargs of selector function to select specific outputs.
        :type select_output_kw: dict, optional

        :param _wait_in:
            Override wait inputs.
        :type _wait_in: dict, optional

        :param stopper:
            A semaphore to abort the dispatching.
        :type stopper: threading.Event, optional

        :return:
            Dictionary of estimated data node outputs.
        :rtype: schedula.utils.sol.Solution

        \***********************************************************************

        **Example**:

        A dispatcher with a function :math:`log(b - a)` and two data `a` and `b`
        with default values:

        .. dispatcher:: dsp
           :opt: graph_attr={'ratio': '1'}

            >>> dsp = Dispatcher(name='Dispatcher')
            >>> dsp.add_data(data_id='a', default_value=0)
            'a'
            >>> dsp.add_data(data_id='b', default_value=5)
            'b'
            >>> dsp.add_data(data_id='d', default_value=1)
            'd'
            >>> from math import log
            >>> def my_log(a, b):
            ...     return log(b - a)
            >>> def my_domain(a, b):
            ...     return a < b
            >>> dsp.add_function('log(b - a)', function=my_log,
            ...                  inputs=['c', 'd'],
            ...                  outputs=['e'], input_domain=my_domain)
            'log(b - a)'
            >>> dsp.add_function('min', function=min, inputs=['a', 'b'],
            ...                  outputs=['c'])
            'min'

        Dispatch without inputs. The default values are used as inputs:

        .. dispatcher:: outputs
           :opt: graph_attr={'ratio': '1'}
           :code:

            >>> outputs = dsp.dispatch()
            >>> outputs
            Solution([('a', 0), ('b', 5), ('d', 1), ('c', 0), ('e', 0.0)])

        Dispatch until data node `c` is estimated:

        .. dispatcher:: outputs
           :opt: graph_attr={'ratio': '1'}
           :code:

            >>> outputs = dsp.dispatch(outputs=['c'])
            >>> outputs
            Solution([('a', 0), ('b', 5), ('c', 0)])

        Dispatch with one inputs. The default value of `a` is not used as
        inputs:

        .. dispatcher:: outputs
           :opt: graph_attr={'ratio': '1'}
           :code:

            >>> outputs = dsp.dispatch(inputs={'a': 3})
            >>> outputs
            Solution([('a', 3), ('b', 5), ('d', 1), ('c', 3)])
        """

        dsp = self

        if not no_call:
            if shrink:  # Pre shrink.
                dsp = self.shrink_dsp(
                    inputs, outputs, cutoff, inputs_dist, wildcard
                )
            elif outputs:
                dsp = self.get_sub_dsp_from_workflow(
                    outputs, self.dmap, reverse=True, blockers=inputs,
                    wildcard=wildcard
                )

        # Initialize.
        self.solution = sol = self.solution.__class__(
            dsp, inputs, outputs, wildcard, cutoff, inputs_dist, no_call,
            rm_unused_nds, _wait_in, stopper=stopper
        )

        # Dispatch.
        sol.run()

        if select_output_kw:
            return selector(dictionary=sol, **select_output_kw)

        # Return the evaluated data outputs.
        return sol


    def __call__(self, *args, **kwargs):
        return self.dispatch(*args, **kwargs)

[docs]    def shrink_dsp(self, inputs=None, outputs=None, cutoff=None,
                   inputs_dist=None, wildcard=True):
        """
        Returns a reduced dispatcher.

        :param inputs:
            Input data nodes.
        :type inputs: list[str], iterable, optional

        :param outputs:
            Ending data nodes.
        :type outputs: list[str], iterable, optional

        :param cutoff:
            Depth to stop the search.
        :type cutoff: float, int, optional

        :param inputs_dist:
            Initial distances of input data nodes.
        :type inputs_dist: dict[str, int | float], optional

        :param wildcard:
            If True, when the data node is used as input and target in the
            ArciDispatch algorithm, the input value will be used as input for
            the connected functions, but not as output.
        :type wildcard: bool, optional

        :return:
            A sub-dispatcher.
        :rtype: Dispatcher

        .. seealso:: :func:`dispatch`

        \***********************************************************************

        **Example**:

        A dispatcher like this:

        .. dispatcher:: dsp
           :opt: graph_attr={'ratio': '1'}

            >>> dsp = Dispatcher(name='Dispatcher')
            >>> functions = [
            ...     {
            ...         'function_id': 'fun1',
            ...         'inputs': ['a', 'b'],
            ...         'outputs': ['c']
            ...     },
            ...     {
            ...         'function_id': 'fun2',
            ...         'inputs': ['b', 'd'],
            ...         'outputs': ['e']
            ...     },
            ...     {
            ...         'function_id': 'fun3',
            ...         'function': min,
            ...         'inputs': ['d', 'f'],
            ...         'outputs': ['g']
            ...     },
            ...     {
            ...         'function_id': 'fun4',
            ...         'function': max,
            ...         'inputs': ['a', 'b'],
            ...         'outputs': ['g']
            ...     },
            ...     {
            ...         'function_id': 'fun5',
            ...         'function': max,
            ...         'inputs': ['d', 'e'],
            ...         'outputs': ['c', 'f']
            ...     },
            ... ]
            >>> dsp.add_from_lists(fun_list=functions)
            ([], [...])

        Get the sub-dispatcher induced by dispatching with no calls from inputs
        `a`, `b`, and `c` to outputs `c`, `e`, and `f`::

            >>> shrink_dsp = dsp.shrink_dsp(inputs=['a', 'b', 'd'],
            ...                             outputs=['c', 'f'])

        .. dispatcher:: shrink_dsp
           :opt: graph_attr={'ratio': '1'}

            >>> shrink_dsp.name = 'Sub-Dispatcher'
        """

        bfs = None
        if inputs:
            # Get all data nodes no wait inputs.
            wait_in = self._get_wait_in(flag=False)

            # Evaluate the workflow graph without invoking functions.
            o = self.dispatch(
                inputs, outputs, cutoff, inputs_dist, wildcard, True, False,
                True, _wait_in=wait_in
            )

            data_nodes = self.data_nodes  # Get data nodes.

            from .utils.alg import _union_workflow, _convert_bfs
            bfs = _union_workflow(o)  # bfg edges.

            # Set minimum initial distances.
            if inputs_dist:
                inputs_dist = combine_dicts(o.dist, inputs_dist)
            else:
                inputs_dist = o.dist

            # Set data nodes to wait inputs.
            wait_in = self._get_wait_in(flag=True)

            while True:  # Start shrinking loop.
                # Evaluate the workflow graph without invoking functions.
                o = self.dispatch(
                    inputs, outputs, cutoff, inputs_dist, wildcard, True, False,
                    False, _wait_in=wait_in
                )

                _union_workflow(o, bfs=bfs)  # Update bfs.

                n_d, status = o._remove_wait_in()  # Remove wait input flags.

                if not status:
                    break  # Stop iteration.

                # Update inputs.
                inputs = n_d.intersection(data_nodes).union(inputs)

            # Update outputs and convert bfs in DiGraphs.
            outputs, bfs = outputs or o, _convert_bfs(bfs)

        elif not outputs:
            return self.copy_structure()  # Empty Dispatcher.

        # Get sub dispatcher breadth-first-search graph.
        dsp = self._get_dsp_from_bfs(outputs, bfs_graphs=bfs)

        return dsp  # Return the shrink sub dispatcher.


    def _get_dsp_from_bfs(self, outputs, bfs_graphs=None, _update_links=True):
        """
        Returns the sub-dispatcher induced by the workflow from outputs.

        :param outputs:
            Ending data nodes.
        :type outputs: list[str], iterable, optional

        :param bfs_graphs:
            A dictionary with directed graphs where evaluate the
            breadth-first-search.
        :type bfs_graphs: dict[str | Token, networkx.DiGraph | dict], optional

        :return:
            A sub-dispatcher
        :rtype: Dispatcher
        """

        bfs = bfs_graphs[NONE] if bfs_graphs is not None else self.dmap

        # Get sub dispatcher breadth-first-search graph.
        dsp = self.get_sub_dsp_from_workflow(outputs, bfs, True,
                                             _update_links=False)

        # Namespace shortcuts.
        in_e, out_e = dsp.dmap.in_edges, dsp.dmap.out_edges
        succ, nodes = dsp.dmap.succ, dsp.nodes
        rm_edges = dsp.dmap.remove_edges_from
        from .utils.alg import _children

        for n in dsp.sub_dsp_nodes:
            a = nodes[n] = nodes[n].copy()
            bfs = bfs_graphs[n] if bfs_graphs is not None else None

            o = succ[n]
            o = {k for k, v in a['outputs'].items()
                 if any(i in o for i in stlp(v))}

            if 'input_domain' in a:
                o = o.union(set(_children(a['inputs'])))

            d = a['function'] = a['function']._get_dsp_from_bfs(o, bfs, False)
            from .utils.alg import _update_io_attr_sub_dsp
            _update_io_attr_sub_dsp(d, a)

            # Update sub-dispatcher edges.
            o = set(out_e(n)) - {(n, u) for u in _children(a['outputs'])}
            i = set(in_e(n)) - {(u, n) for u in a['inputs']}
            rm_edges(i.union(o))  # Remove unreachable nodes.

        if _update_links:
            from .utils.alg import _update_remote_links, remove_links
            _update_remote_links(dsp, self)  # Update remote links.

            remove_links(dsp)  # Remove unused links.

        return dsp

    def _edge_length(self, edge, node_out):
        """
        Returns the edge length.

        The edge length is edge weight + destination node weight.

        :param edge:
            Edge attributes.
        :type edge: dict[str, int | float]

        :param node_out:
            Node attributes.
        :type node_out: dict[str, int | float]

        :return:
            Edge length.
        :rtype: float, int
        """

        weight = self.weight  # Namespace shortcut.

        return edge.get(weight, 1) + node_out.get(weight, 0)  # Return length.

    def _get_wait_in(self, flag=True, all_domain=True):
        """
        Set `wait_inputs` flags for data nodes that:

            - are estimated from functions with a domain function, and
            - are waiting inputs.

        :param flag:
            Value to be set. If None `wait_inputs` are just cleaned.
        :type flag: bool, None, optional

        :param all_domain:
            Set `wait_inputs` flags for data nodes that are estimated from
            functions with a domain function.
        :type all_domain: bool, optional
        """

        wait_in = {}

        for n, a in self.data_nodes.items():
            if n is not SINK and a['wait_inputs']:
                wait_in[n] = flag

        if all_domain:
            for a in self.function_nodes.values():
                if 'input_domain' in a:
                    wait_in.update(dict.fromkeys(a['outputs'], flag))

            for n, a in self.sub_dsp_nodes.items():
                if 'function' in a:
                    dsp = a['function']
                    wait_in[dsp] = w = dsp._get_wait_in(flag=flag)
                    if 'input_domain' not in a:
                        o = a['outputs']
                        w = [o[k] for k in set(o).intersection(w)]
                        wait_in.update(dict.fromkeys(w, flag))

                if 'input_domain' in a:
                    wait_in[n] = flag
                    wait_in.update(dict.fromkeys(a['outputs'].values(), flag))

        return wait_in
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  Source code for schedula.ext.autosummary

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It is a patch to shpinx.ext.autosummary.
"""

import os.path as osp
from sphinx import package_dir
from sphinx.util.osutil import ensuredir
from sphinx.util.inspect import safe_getattr
from jinja2.sandbox import SandboxedEnvironment
from sphinx.jinja2glue import BuiltinTemplateLoader
from jinja2 import FileSystemLoader, TemplateNotFound
from sphinx.ext.autosummary import import_by_name, get_documenter
from sphinx.ext.autosummary.generate import (
    _simple_warn, _simple_info, find_autosummary_in_files
)


[docs]def get_members(obj, typ, include_public=(), imported=False):
    items = []
    for name in dir(obj):
        try:
            obj_name = safe_getattr(obj, name)
            documenter = get_documenter(obj_name, obj)
        except AttributeError:
            continue
        if documenter.objtype == typ:
            try:
                cond = imported or (obj_name.__module__ == obj.__name__)
            except AttributeError:
                cond = True

            if cond:
                items.append(name)
    public = [x for x in items
              if x in include_public or not x.startswith('_')]
    return public, items



[docs]def generate_autosummary_docs(sources, output_dir=None, suffix='.rst',
                              warn=_simple_warn, info=_simple_info,
                              base_path=None, builder=None, template_dir=None):
    showed_sources = list(sorted(sources))
    if len(showed_sources) > 20:
        showed_sources = showed_sources[:10] + ['...'] + showed_sources[-10:]
    info('[autosummary] generating autosummary for: %s' %
         ', '.join(showed_sources))

    if output_dir:
        info('[autosummary] writing to %s' % output_dir)

    if base_path is not None:
        sources = [osp.join(base_path, filename) for filename in sources]

    # create our own templating environment
    template_dirs = [osp.join(package_dir, 'ext', 'autosummary', 'templates')]
    if builder is not None:
        # allow the user to override the templates
        template_loader = BuiltinTemplateLoader()
        template_loader.init(builder, dirs=template_dirs)
    else:
        if template_dir:
            template_dirs.insert(0, template_dir)
        template_loader = FileSystemLoader(template_dirs)
    template_env = SandboxedEnvironment(loader=template_loader)

    # read
    items = find_autosummary_in_files(sources)

    # remove possible duplicates
    items = list(dict([(item, True) for item in items]).keys())

    # keep track of new files
    new_files = []

    # write
    # noinspection PyTypeChecker
    for name, path, template_name in sorted(items, key=str):
        if path is None:
            # The corresponding autosummary:: directive did not have
            # a :toctree: option
            continue

        path = output_dir or osp.abspath(path)
        ensuredir(path)

        try:
            name, obj, parent, mod_name = import_by_name(name)
        except ImportError as e:
            warn('[autosummary] failed to import %r: %s' % (name, e))
            continue

        fn = osp.join(path, name + suffix)

        # skip it if it exists
        if osp.isfile(fn):
            continue

        new_files.append(fn)

        f = open(fn, 'w')

        try:
            doc = get_documenter(obj, parent)

            if template_name is not None:
                template = template_env.get_template(template_name)
            else:
                try:
                    template = template_env.get_template('autosummary/%s.rst'
                                                         % doc.objtype)
                except TemplateNotFound:
                    template = template_env.get_template('autosummary/base.rst')

            ns = {}

            if doc.objtype == 'module':
                ns['members'] = dir(obj)
                ns['functions'], ns['all_functions'] = \
                    get_members(obj, 'function')
                ns['classes'], ns['all_classes'] = \
                    get_members(obj, 'class')
                ns['exceptions'], ns['all_exceptions'] = \
                    get_members(obj, 'exception')
                ns['data'], ns['all_data'] = \
                    get_members(obj, 'data', imported=True)

                ns['data'] = ', '.join(ns['data'])
                ns['all_data'] = ', '.join(ns['all_data'])

                ns['dispatchers'], ns['all_dispatchers'] = \
                    get_members(obj, 'dispatcher', imported=True)
            elif doc.objtype == 'class':
                ns['members'] = dir(obj)
                ns['methods'], ns['all_methods'] = \
                    get_members(obj, 'method', ['__init__'], True)
                ns['attributes'], ns['all_attributes'] = \
                    get_members(obj, 'attribute')

            parts = name.split('.')
            if doc.objtype in ('method', 'attribute'):
                mod_name = '.'.join(parts[:-2])
                cls_name = parts[-2]
                obj_name = '.'.join(parts[-2:])
                ns['class'] = cls_name
            else:
                mod_name, obj_name = '.'.join(parts[:-1]), parts[-1]

            ns['fullname'] = name
            ns['module'] = mod_name
            ns['objname'] = obj_name
            ns['name'] = parts[-1]

            ns['objtype'] = doc.objtype
            ns['underline'] = len(name) * '='

            rendered = template.render(**ns)
            f.write(rendered)
        finally:
            f.close()

    # descend recursively to new files
    if new_files:
        generate_autosummary_docs(new_files, output_dir=output_dir,
                                  suffix=suffix, warn=warn, info=info,
                                  base_path=base_path, builder=builder,
                                  template_dir=template_dir)



[docs]def process_generate_options(app):
    genfiles = app.config.autosummary_generate

    if genfiles and not hasattr(genfiles, '__len__'):
        env = app.builder.env
        genfiles = [env.doc2path(x, base=None) for x in env.found_docs
                    if osp.isfile(env.doc2path(x))]

    if not genfiles:
        return

    ext = app.config.source_suffix[0]
    genfiles = [genfile + (not genfile.endswith(ext) and ext or '')
                for genfile in genfiles]

    generate_autosummary_docs(genfiles, builder=app.builder,
                              warn=app.warn, info=app.info, suffix=ext,
                              base_path=app.srcdir)



[docs]def setup(app):
    app.setup_extension('sphinx.ext.autosummary')

    # replace callback process_generate_options of 'builder-inited' event.
    import sphinx.ext.autosummary as mdl
    event = 'builder-inited'

    try:
        listeners = app._listeners[event]
    except AttributeError:  # Sphinx 1.6.2
        listeners = app.events.listeners[event]

    for listener_id, callback in listeners.items():
        if callback is mdl.process_generate_options:
            listeners[listener_id] = process_generate_options
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  Source code for schedula.ext.dispatcher

from .graphviz import setup as setup_graphviz
from .documenter import setup as setup_documenter, PLOT


[docs]def setup(app):
    setup_graphviz(app)
    setup_documenter(app)
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  Source code for schedula.utils.alg

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It contains basic algorithms, numerical tricks, and data processing tasks.
"""

from .gen import counter
from .cst import EMPTY, NONE
from .dsp import SubDispatch, bypass, selector, map_dict, stlp, parent_func
import collections

__author__ = 'Vincenzo Arcidiacono'


# modified from NetworkX library
[docs]def add_edge_fun(graph):
    """
    Returns a function that adds an edge to the `graph` checking only the out
    node.

    :param graph:
        A directed graph.
    :type graph: networkx.classes.digraph.DiGraph

    :return:
        A function that adds an edge to the `graph`.
    :rtype: callable
    """

    # Namespace shortcut for speed.
    succ, pred, node = graph._succ, graph._pred, graph._node

    def add_edge(u, v, **attr):
        if v not in succ:  # Add nodes.
            succ[v], pred[v], node[v] = {}, {}, {}

        succ[u][v] = pred[v][u] = attr  # Add the edge.

    return add_edge  # Returns the function.



[docs]def remove_edge_fun(graph):
    """
    Returns a function that removes an edge from the `graph`.

    ..note:: The out node is removed if this is isolate.

    :param graph:
        A directed graph.
    :type graph: networkx.classes.digraph.DiGraph

    :return:
        A function that remove an edge from the `graph`.
    :rtype: callable
    """

    # Namespace shortcut for speed.
    rm_edge, rm_node = graph.remove_edge, graph.remove_node
    from networkx import is_isolate

    def remove_edge(u, v):
        rm_edge(u, v)  # Remove the edge.
        if is_isolate(graph, v):  # Check if v is isolate.
            rm_node(v)  # Remove the isolate out node.

    return remove_edge  # Returns the function.



[docs]def get_unused_node_id(graph, initial_guess='unknown', _format='{}<%d>'):
    """
    Finds an unused node id in `graph`.

    :param graph:
        A directed graph.
    :type graph: networkx.classes.digraph.DiGraph

    :param initial_guess:
        Initial node id guess.
    :type initial_guess: str, optional

    :param _format:
        Format to generate the new node id if the given is already used.
    :type _format: str, optional

    :return:
        An unused node id.
    :rtype: str
    """

    has_node = graph.has_node  # Namespace shortcut for speed.

    n = counter()  # Counter.
    node_id_format = _format.format(initial_guess)  # Node id format.

    node_id = initial_guess  # Initial guess.
    while has_node(node_id):  # Check if node id is used.
        node_id = node_id_format % n()  # Guess.

    return node_id  # Returns an unused node id.



[docs]def add_func_edges(dsp, fun_id, nodes_bunch, edge_weights=None, input=True,
                   data_nodes=None):
    """
    Adds function node edges.

    :param dsp:
        A dispatcher that identifies the model adopted.
    :type dsp: schedula.Dispatcher

    :param fun_id:
        Function node id.
    :type fun_id: str

    :param nodes_bunch:
        A container of nodes which will be iterated through once.
    :type nodes_bunch: iterable

    :param edge_weights:
        Edge weights.
    :type edge_weights: dict, optional

    :param input:
        If True the nodes_bunch are input nodes, otherwise are output nodes.
    :type input: bool, optional

    :param data_nodes:
        Data nodes to be deleted if something fail.
    :type data_nodes: list

    :return:
        List of new data nodes.
    :rtype: list
    """

    # Namespace shortcut for speed.
    add_edge = _add_edge_dmap_fun(dsp.dmap, edge_weights)
    node, add_data = dsp.dmap.nodes, dsp.add_data
    remove_nodes = dsp.dmap.remove_nodes_from

    # Define an error message.
    msg = 'Invalid %sput id: {} is not a data node' % ['out', 'in'][input]
    i, j = ('i', 'o') if input else ('o', 'i')

    data_nodes = data_nodes or []  # Update data nodes.

    for u in nodes_bunch:  # Iterate nodes.
        try:
            if node[u]['type'] != 'data':  # The node is not a data node.
                data_nodes.append(fun_id)  # Add function id to be removed.

                remove_nodes(data_nodes)  # Remove function and new data nodes.

                raise ValueError(msg.format(u))  # Raise error.
        except KeyError:
            data_nodes.append(add_data(data_id=u))  # Add new data node.

        add_edge(**{i: u, j: fun_id, 'w': u})  # Add edge.

    return data_nodes  # Return new data nodes.



def _add_edge_dmap_fun(graph, edges_weights=None):
    """
    Adds edge to the dispatcher map.

    :param graph:
        A directed graph.
    :type graph: networkx.classes.digraph.DiGraph

    :param edges_weights:
        Edge weights.
    :type edges_weights: dict, optional

    :return:
        A function that adds an edge to the `graph`.
    :rtype: callable
    """

    add = graph.add_edge  # Namespace shortcut for speed.

    if edges_weights is not None:
        def add_edge(i, o, w):
            if w in edges_weights:
                add(i, o, weight=edges_weights[w])  # Weighted edge.
            else:
                add(i, o)  # Normal edge.
    else:
        # noinspection PyUnusedLocal
        def add_edge(i, o, w):
            add(i, o)  # Normal edge.

    return add_edge  # Returns the function.


def _get_parent_nodes(dsp, sub_dsp_id, inputs=True):
    if inputs:
        key_map, d = dsp.nodes[sub_dsp_id]['inputs'], dsp.dmap.pred[sub_dsp_id]
    else:
        key_map = _invert_node_map(dsp.nodes[sub_dsp_id]['outputs'])
        d = dsp.dmap.succ[sub_dsp_id]

    return list(_iter_list_nodes(map_dict(key_map, d)))


def _invert_node_map(_map):
    r = {}
    for i, v in _map.items():
        for j in stlp(v):
            if j in r:
                r[j] = stlp(r[j]) + (i,)
            else:
                r[j] = i
    return r


[docs]def remove_links(dsp):
    for k, a in dsp.data_nodes.items():
        links = []
        for (n, d), t in a.pop('remote_links', []):
            if t == 'parent' and k in _get_parent_nodes(d, n, inputs=True):
                links.append([[n, d], t])
            elif t == 'child' and k in _get_parent_nodes(d, n, inputs=False):
                links.append([[n, d], t])
        if links:
            a['remote_links'] = links

    for n, a in dsp.sub_dsp_nodes.items():
        remove_links(a['function'])
        nodes = a['function'].nodes
        i = a['inputs']
        for k, v in list(i.items()):
            j = tuple(
                i for i in stlp(v) if _has_remote(nodes[i], type='parent'))
            if j:
                i[k] = j
            else:
                i.pop(k)

        a['outputs'] = {k: v for k, v in a['outputs'].items() if
                        _has_remote(nodes[k], type='child')}



def _has_remote(node, type=('child', 'parent')):
    return any(v[1] in stlp(type) for v in node.get('remote_links', []))


[docs]def replace_remote_link(dsp, nodes_bunch, link_map):
    """
    Replaces or removes remote links.

    :param dsp:
        A dispatcher with remote links.
    :type dsp: schedula.Dispatcher

    :param nodes_bunch:
        A container of nodes which will be iterated through once.
    :type nodes_bunch: iterable

    :param link_map:
        A dictionary that maps the link keys ({old link: new link}
    :type link_map: dict
    """
    nodes = dsp.nodes
    for k in nodes_bunch:  # Update remote links.
        node = nodes[k] = nodes[k].copy()
        links = []
        # Define new remote links.
        for (n, d), t in node.pop('remote_links', []):
            d = link_map.get(d, None)

            if d:
                links.append([[n, d], t])
        if links:
            node['remote_links'] = links



def _iter_list_nodes(l):
    for v in l:
        if isinstance(v, str):
            yield v
        else:
            for j in v:
                yield j


def _children(inputs):
    """

    :param inputs:
    :return:
    """

    return set(_iter_list_nodes(inputs.values()))


def _get_node(nodes, node_id, fuzzy=True):
    """
    Returns a dispatcher node that match the given node id.

    :param nodes:
        Dispatcher nodes.
    :type nodes: dict

    :param node_id:
        Node id.
    :type node_id: str

    :return:
         The dispatcher node and its id.
    :rtype: (str, dict)
    """

    try:
        return node_id, nodes[node_id]  # Return dispatcher node and its id.
    except KeyError as ex:
        if fuzzy:
            it = sorted(nodes.items())
            n = next(((k, v) for k, v in it if node_id in k), EMPTY)
            if n is not EMPTY:
                return n
        raise ex


def _update_remote_links(new_dsp, old_dsp):
    """
    Update the remote links (parent/child) in the new_dsp .

    :param new_dsp:
        New Dispatcher.
    :type new_dsp: schedula.Dispatcher

    :param old_dsp:
        Old Dispatcher.
    :type old_dsp: schedula.Dispatcher
    """

    _map = _map_remote_links(new_dsp, old_dsp)

    def _update(dsp):
        nodes = dsp.nodes
        for k, n in dsp.sub_dsp_nodes.items():
            n = nodes[k] = n.copy()
            dsp = n['function']

            n = set(_children(n['inputs'])).union(set(n['outputs']))

            # Update remote links.
            replace_remote_link(dsp, n.intersection(dsp.nodes), _map)

            _update(dsp)

    _update(new_dsp)


def _map_remote_links(new_dsp, old_dsp):
    """
    Returns a map with old_dsp and new_dsp to update remote links.

    :param new_dsp:
        Old Dispatcher.
    :type new_dsp: schedula.Dispatcher

    :param old_dsp:
        Old Dispatcher.
    :type old_dsp: schedula.Dispatcher

    :return:
        A map with old_dsp and new_dsp.
    :rtype: dict[schedula.Dispatcher, schedula.Dispatcher]
    """

    ref, nodes = {old_dsp: new_dsp}, old_dsp.nodes  # Namespace shortcuts.

    for k, n in new_dsp.sub_dsp_nodes.items():
        s, o = n['function'], nodes[k]['function']
        ref.update(_map_remote_links(s, o))

    return ref


def _update_io_attr_sub_dsp(dsp, attr):
    """
    Updates input and output of sub-dispatcher node attributes.

    :param dsp:
        A dispatcher.
    :type dsp: schedula.Dispatcher

    :param attr:
        Sub-dispatcher node attributes.
    :type attr: dict
    """

    # Namespace shortcuts.
    nodes, o, i = dsp.nodes, attr['outputs'], {}

    attr['outputs'] = selector(set(o).intersection(nodes), o)

    for k, v in attr['inputs'].items():
        j = tuple(j for j in stlp(v) if j in nodes)

        if j:
            i[k] = bypass(*j)

    attr['inputs'] = i


[docs]def get_sub_node(dsp, path, node_attr='auto', solution=NONE, _level=0,
                 _dsp_name=NONE):
    """
    Returns a sub node of a dispatcher.

    :param dsp:
         A dispatcher object or a sub dispatch function.
    :type dsp: schedula.Dispatcher | SubDispatch

    :param path:
        A sequence of node ids or a single node id. Each id identifies a
        sub-level node.
    :type path: tuple, str

    :param node_attr:
        Output node attr.

        If the searched node does not have this attribute, all its attributes
        are returned.

        When 'auto', returns the "default" attributes of the searched node,
        which are:

          - for data node: its output, and if not exists, all its attributes.
          - for function and sub-dispatcher nodes: the 'function' attribute.
    :type node_attr: str | None

    :param solution:
        Parent Solution.
    :type solution: schedula.utils.Solution

    :param _level:
        Path level.
    :type _level: int

    :param _dsp_name:
        dsp name to show when the function raise a value error.
    :type _dsp_name: str

    :return:
        A sub node of a dispatcher and its path.
    :rtype: dict | object, tuple[str]

    **Example**:

    .. dispatcher:: o
       :opt: graph_attr={'ratio': '1'}, depth=-1
       :code:

        >>> from schedula import Dispatcher
        >>> s_dsp = Dispatcher(name='Sub-dispatcher')
        >>> def fun(a, b):
        ...     return a + b
        ...
        >>> s_dsp.add_function('a + b', fun, ['a', 'b'], ['c'])
        'a + b'
        >>> dispatch = SubDispatch(s_dsp, ['c'], output_type='dict')
        >>> dsp = Dispatcher(name='Dispatcher')
        >>> dsp.add_function('Sub-dispatcher', dispatch, ['a'], ['b'])
        'Sub-dispatcher'

        >>> o = dsp.dispatch(inputs={'a': {'a': 3, 'b': 1}})
        ...

    Get the sub node 'c' output or type::

        >>> get_sub_node(dsp, ('Sub-dispatcher', 'c'))
        (4, ('Sub-dispatcher', 'c'))
        >>> get_sub_node(dsp, ('Sub-dispatcher', 'c'), node_attr='type')
        ('data', ('Sub-dispatcher', 'c'))

    Get the sub-dispatcher output:

    .. dispatcher:: sol
       :opt: graph_attr={'ratio': '1'}, depth=-1
       :code:

        >>> sol, p = get_sub_node(dsp, ('Sub-dispatcher',), node_attr='output')
        >>> sol, p
        (Solution([('a', 3), ('b', 1), ('c', 4)]), ('Sub-dispatcher',))
    """

    path = list(path)

    if isinstance(dsp, SubDispatch):  # Take the dispatcher obj.
        dsp = dsp.dsp

    if _dsp_name is NONE:  # Set origin dispatcher name for warning purpose.
        _dsp_name = dsp.name

    if solution is NONE:  # Set origin dispatcher name for warning purpose.
        solution = dsp.solution

    node_id = path[_level]  # Node id at given level.

    try:
        node_id, node = _get_node(dsp.nodes, node_id)  # Get dispatcher node.
        path[_level] = node_id
    except KeyError:
        if _level == len(path) - 1 and node_attr in ('auto', 'output') \
                and solution is not EMPTY:
            try:
                # Get dispatcher node.
                node_id, node = _get_node(solution, node_id, False)
                path[_level] = node_id
                return node, tuple(path)
            except KeyError:
                pass
        msg = 'Path %s does not exist in %s dispatcher.' % (path, _dsp_name)
        raise ValueError(msg)

    _level += 1  # Next level.

    if _level < len(path):  # Is not path leaf?.

        try:
            if node['type'] in ('function', 'dispatcher'):
                try:
                    solution = solution.workflow.node[node_id]['solution']
                except (KeyError, AttributeError):
                    solution = EMPTY
                dsp = parent_func(node['function'])  # Get parent function.
            else:
                raise KeyError

        except KeyError:
            msg = 'Node of path %s at level %i is not a function or ' \
                  'sub-dispatcher node of %s ' \
                  'dispatcher.' % (path, _level, _dsp_name)
            raise ValueError(msg)

        # Continue the node search.
        return get_sub_node(dsp, path, node_attr, solution, _level, _dsp_name)
    else:
        data, sol = EMPTY, solution
        # Return the sub node.
        if node_attr == 'auto' and node['type'] != 'data':  # Auto: function.
            node_attr = 'function'
        elif node_attr == 'auto' and sol is not EMPTY and node_id in sol:
            data = sol[node_id]  # Auto: data output.
        elif node_attr == 'output' and node['type'] != 'data':
            data = sol.workflow.nodes[node_id]['solution']
        elif node_attr == 'output' and node['type'] == 'data':
            data = sol[node_id]
        elif node_attr == 'description':  # Search and return node description.
            data = dsp.search_node_description(node_id)[0]
        elif node_attr == 'value_type' and node['type'] == 'data':
            # Search and return data node value's type.
            data = dsp.search_node_description(node_id, node_attr)[0]
        elif node_attr == 'default_value':
            data = dsp.default_values[node_id]
        elif node_attr == 'dsp':
            data = dsp
        elif node_attr == 'sol':
            data = sol

        if data is EMPTY:
            data = node.get(node_attr, node)

        return data, tuple(path)  # Return the data



[docs]class DspPipe(collections.OrderedDict):
    def __repr__(self):
        return "<%s instance at %s>" % (self.__class__.__name__, id(self))



[docs]def get_full_pipe(sol, base=()):
    """
    Returns the full pipe of a dispatch run.

    :param sol:
         A Solution object.
    :type sol: schedula.utils.Solution

    :param base:
        Base node id.
    :type base: tuple[str]

    :return:
        Full pipe of a dispatch run.
    :rtype: DspPipe
    """

    pipe = DspPipe()

    for p in sol._pipe:
        n, s = p[-1]
        d = s.dsp
        p = {'task': p}

        if n in s._errors:
            p['error'] = s._errors[n]

        node_id = s.full_name + (n,)

        if base != node_id[:len(base)]:
            raise ValueError('%s != %s' % (node_id[:len(base)], base))

        n_id = node_id[len(base):]

        n, path = d.get_node(n, node_attr=None)
        if n['type'] == 'function' and 'function' in n:
            try:
                sub_sol = s.workflow.node[path[-1]]['solution']
                sp = get_full_pipe(sub_sol, base=node_id)
                if sp:
                    p['sub_pipe'] = sp
            except KeyError:
                pass

        pipe[bypass(*n_id)] = p

    return pipe



def _sort_sk_wait_in(sol):
    c = counter()

    def _get_sk_wait_in(s):
        w = set()
        _l = []
        for n, a in s.dsp.sub_dsp_nodes.items():
            if 'function' in a and s.index + a['index'] in s.sub_sol:
                sub_sol = s.sub_sol[s.index + a['index']]
                n_d, ll = _get_sk_wait_in(sub_sol)
                _l += ll
                wi = {k for k, v in sub_sol._wait_in.items() if v is True}
                n_d = n_d.union(wi)
                o = a['outputs']
                w = w.union([o[k] for k in set(o).intersection(n_d)])

        # Nodes to be visited.
        wi = {k for k, v in s._wait_in.items() if v is True}

        n_d = (set(s.workflow.node.keys()) - s._visited) - w

        n_d = n_d.union(s._visited.intersection(wi))
        wi = n_d.intersection(wi)

        _l += [(s._meet.get(k, float('inf')), k, c(), s._wait_in) for k in wi]

        return set(n_d), _l

    return sorted(_get_sk_wait_in(sol)[1])


def _union_workflow(sol, node_id=None, bfs=None):
    if node_id is not None:
        j = bfs[node_id] = bfs.get(node_id, {NONE: set()})
    else:
        j = bfs or {NONE: set()}

    j[NONE].update(sol.workflow.edges())

    for n, a in sol.dsp.sub_dsp_nodes.items():
        if 'function' in a:
            s = sol.sub_sol.get(sol.index + a['index'], None)
            if s:
                _union_workflow(s, node_id=n, bfs=j)
    return j


def _convert_bfs(bfs):
    from networkx import DiGraph
    g = DiGraph()
    g.add_edges_from(bfs[NONE])
    bfs[NONE] = g

    for k, v in bfs.items():
        if k is not NONE:
            _convert_bfs(v)

    return bfs
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  Source code for schedula.utils.drw

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It provides functions to plot dispatcher map and workflow.
"""
import graphviz as gviz
import os.path as osp
import string
import urllib.parse as urlparse
import pprint
import inspect
import platform
import copy
import tempfile
import html
import logging
import functools
import itertools
import regex
import socket
import datetime
import os
import pygments
import bs4
import jinja2
import glob
import weakref
import collections
from docutils import nodes as _nodes
from ..cst import START, SINK, END, EMPTY, SELF, NONE, PLOT
from ..dsp import SubDispatch, combine_dicts, map_dict, combine_nested_dicts, \
    selector, stlp, parent_func
from ..gen import counter

__author__ = 'Vincenzo Arcidiacono'

log = logging.getLogger(__name__)

PLATFORM = platform.system().lower()

_UNC = u'\\\\?\\' if PLATFORM == 'windows' else ''


class _DspPlot(gviz.Digraph):
    def __init__(self, sitemap, *args, **kwargs):
        super(_DspPlot, self).__init__(*args, **kwargs)
        self.sitemap = sitemap

    @property
    def filepath(self):
        return uncpath(os.path.join(self.directory, self.filename))


[docs]def uncpath(p):
    return _UNC + osp.abspath(p)



def _encode_file_name(s):
    """
    Take a string and return a valid filename constructed from the string.

    Uses a whitelist approach: any characters not present in valid_chars are
    removed. Also spaces are replaced with underscores.
    """

    valid_chars = "-_.() %s%s" % (string.ascii_letters, string.digits)
    filename = ''.join(c for c in s if c in valid_chars)
    filename = filename.replace(' ', '_')  # I don't like spaces in filenames.
    return filename


def _upt_styles(styles, base=None):
    d, base = {}, copy.deepcopy(base or {})
    res = {}
    for i in ('info', 'warning', 'error'):
        combine_nested_dicts(base.get(i, {}), styles.get(i, {}), base=d)
        res[i] = copy.deepcopy(d)
    return res


[docs]def autoplot_function(kwargs):
    keys = sorted(kwargs, key=lambda x: (x is not PLOT, x))
    kw = combine_dicts(*selector(keys, kwargs, output_type='list'))
    return {'dsp': kw.pop('obj'), 'kw': kw}



[docs]def autoplot_callback(res):
    res['plot'] = res['dsp'].plot(**res['kw'])



class _Table(_nodes.General, _nodes.Element):
    tagname = 'TABLE'

    def adds(self, *items):
        for item in items:
            # noinspection PyMethodFirstArgAssignment
            self += item
        return self


class _Tr(_Table):
    tagname = 'TR'

    def add(self, text, **attributes):
        # noinspection PyMethodFirstArgAssignment
        self += _Td(**attributes).add(text)
        return self


class _Td(_nodes.General, _nodes.Element):
    tagname = 'TD'

    def add(self, text):
        # noinspection PyMethodFirstArgAssignment
        self += _nodes.Text(html.escape(text).replace('\n', '<BR/>'))
        return self


[docs]def jinja2_format(source, context=None, **kw):
    return jinja2.Environment(**kw).from_string(source).render(context or {})



[docs]def valid_filename(item, filenames, ext=None):
    if isinstance(item, str):
        _filename = item
    else:
        _filename = item._filename
        if ext is None:
            ext = item.ext
    _ = '%s' + ('.{}'.format(ext) if ext != '' else '')

    filename, c = _ % _filename, counter()
    while filename in filenames:
        filename = _ % '{}-{}'.format(_filename, c())
    return filename



[docs]def update_filenames(node, filenames):
    if node is not None:
        filename = valid_filename(node, filenames)
        yield (node, None), (filename,)
        filenames.append(filename)
        for file in node.extra_files:
            filename, ext = osp.splitext(file)
            filename = valid_filename(filename, filenames, ext=ext[1:])
            yield (node, file), (filename,)
            filenames.append(filename)



_header = """
    <div>
        <input type="button" VALUE="Back"
               onClick="window.history.back()">
        <input type="button" VALUE="Forward"
               onClick="window.history.forward()">
    </div>
"""


[docs]def add_header(filepath, header):
    if header and osp.splitext(filepath)[1][1:] == 'html':
        with open(filepath, 'r') as file:
            soup = bs4.BeautifulSoup(header, 'lxml')
            soup.html.body.append(bs4.BeautifulSoup(file, "lxml"))
        with open(filepath, 'wb') as file:
            file.write(soup.prettify("utf-8"))



[docs]def site_view(app, node, context, generated_files, rendered, header=_header):
    static_folder, filepath = app.static_folder, context[(node, None)]
    if not osp.isfile(osp.join(static_folder, filepath)):
        files = cached_view(node, static_folder, context, rendered, header)
        generated_files.extend(files.values())
    return app.send_static_file(filepath.replace('\\', '/'))



[docs]def render_output(out, pformat):
    out = parent_func(out)
    if inspect.isfunction(out):
        # noinspection PyBroadException
        try:
            out = inspect.getsource(out)
        except Exception:
            pass

    if isinstance(out, (datetime.datetime, datetime.timedelta)):
        out = str(out)

    if isinstance(out, str):
        return out

    return pformat(out)



[docs]class SiteNode(object):
    counter = counter()
    ext = 'html'
    pprint = pprint.PrettyPrinter(compact=True, width=200)

[docs]    def __init__(self, folder, node_id, item, obj):
        self.folder = folder
        self.node_id = node_id
        self.item = item
        self.obj = obj
        self.id = str(self.counter())
        self.extra_files = []


    @property
    def name(self):
        try:
            return parent_func(self.item).__name__
        except AttributeError:
            return self.node_id

    @property
    def view_id(self):
        return id(self.item), self.__class__.__name__

    @property
    def title(self):
        return self.name

    @property
    def _filename(self):
        return _encode_file_name(self.title)

    @property
    def filename(self):
        return '.'.join((self._filename, self.ext))

    def __repr__(self):
        return self.title

[docs]    def render(self, *args, **kwargs):
        import pygments.lexers as lexers
        import pygments.formatters as formatters
        code = render_output(self.item, self.pprint.pformat)
        formatter = formatters.HtmlFormatter(noclasses=True)
        return pygments.highlight(code, lexers.Python3Lexer(), formatter)


[docs]    def view(self, filepath, *args, header=_header, **kwargs):
        filepath = uncpath(filepath)
        os.makedirs(osp.dirname(filepath), exist_ok=True)
        with open(filepath, 'w') as f:
            f.write(self.render(*args, **kwargs))
        add_header(filepath, header)
        return {(self.view_id, None): filepath}




[docs]class FolderNode(object):
    counter = counter()

    node_styles = _upt_styles({
        'info': {
            START: {'shape': 'egg', 'fillcolor': 'red', 'label': 'start'},
            SELF: {'shape': 'egg', 'fillcolor': 'gold', 'label': 'self'},
            PLOT: {'shape': 'egg', 'fillcolor': 'gold', 'label': 'plot'},
            END: {'shape': 'egg', 'fillcolor': 'blue', 'label': 'end'},
            EMPTY: {'shape': 'egg', 'fillcolor': 'gray', 'label': 'empty'},
            SINK: {'shape': 'egg', 'fillcolor': 'black', 'fontcolor': 'white',
                   'label': 'sink'},
            NONE: {
                'data': {'shape': 'box', 'style': 'rounded,filled',
                         'fillcolor': 'cyan'},
                'function': {'shape': 'box', 'fillcolor': 'springgreen'},
                'subdispatch': {'shape': 'note', 'style': 'filled',
                                'fillcolor': 'yellow'},
                'subdispatchfunction': {'shape': 'note', 'style': 'filled',
                                        'fillcolor': 'yellowgreen'},
                'subdispatchpipe': {'shape': 'note', 'style': 'filled',
                                    'fillcolor': 'greenyellow'},
                'dispatcher': {'shape': 'note', 'style': 'filled',
                               'fillcolor': 'springgreen'},
                'edge': {None: None}
            }
        },
        'warning': {
            NONE: {
                'data': {'fillcolor': 'orange'},
                'function': {'fillcolor': 'orange'},
                'subdispatch': {'fillcolor': 'orange'},
                'subdispatchfunction': {'fillcolor': 'orange'},
                'subdispatchpipe': {'fillcolor': 'orange'},
                'dispatcher': {'fillcolor': 'orange'},
            }
        },
        'error': {
            NONE: {
                'data': {'fillcolor': 'red'},
                'function': {'fillcolor': 'red'},
                'subdispatch': {'fillcolor': 'red'},
                'subdispatchfunction': {'fillcolor': 'red'},
                'subdispatchpipe': {'fillcolor': 'red'},
                'dispatcher': {'fillcolor': 'red'},
            }
        }
    })

    node_data = (
        '-', '.tooltip', '!default_values', 'wait_inputs', '+function|solution',
        'weight', 'remote_links', '+filters|solution_filters', 'distance',
        '!error', '*output'
    )

    node_function = (
        '-', '.tooltip', '+input_domain|solution_domain', 'weight',
        '+filters|solution_filters', 'missing_inputs_outputs', 'distance',
        'started', 'duration', '!error', '*function|solution'
    )

    edge_data = ('?', 'inp_id', 'out_id', 'weight')

    node_map = {
        '-': (),  # Add title.
        '?': (),  # Optional title.
        '': ('dot', 'table'),  # item in the table.
        '+': ('dot', 'table'),  # link.
        '!': ('dot', 'table'),  # if str is big add a link, otherwise table.
        '.': ('dot',),  # dot attr.
        '*': ('link',)  # title link.
    }
    re_node = regex.compile(r"^([.*+!]?)(\w+)(?>\|(\w+))?$")
    max_lines = 5
    max_width = 200
    pprint = pprint.PrettyPrinter(compact=True, width=200)

[docs]    def __init__(self, folder, node_id, attr, **options):
        self.folder = folder
        self.node_id = node_id
        self.attr = attr
        self.id = str(self.counter())
        self._links = {}
        for k, v in options.items():
            setattr(self, k, v)


    @property
    def title(self):
        return self.node_id

    @property
    def type(self):
        return self.attr.get('type', 'data')

    def __repr__(self):
        return self.title

[docs]    def yield_attr(self, name):
        try:
            yield name, self.attr[name]
        except KeyError:
            pass


[docs]    def render_size(self, out):
        lines = render_output(out, self.pprint.pformat).splitlines(True)
        n, w = self.max_lines, self.max_width
        return len(lines) <= n and not any(len(l) > w for l in lines)


[docs]    def items(self):
        check = self.render_size
        for k, func in self.render_funcs():
            if k and k in '*+':
                yield from func()
            elif k == '!':
                yield from ((i, j) for i, j in func() if not check(j))


    def _tooltip(self):
        try:
            from ..des import search_node_description
            tooltip = search_node_description(
                self.node_id, self.attr, self.folder.dsp
            )[0]
        except (AttributeError, KeyError):
            tooltip = None
        yield 'tooltip', tooltip or self.title

    def _wait_inputs(self):
        attr = self.attr
        try:
            if attr['type'] == 'data' and attr['wait_inputs']:
                yield 'wait_inputs', True
        except KeyError:
            pass

    def _default_values(self):
        try:
            dfl = self.folder.dsp.default_values.get(self.node_id, {})
            res = map_dict({'value': 'default'}, dfl)

            if not res.get('initial_dist', 1):
                res.pop('initial_dist')
        except AttributeError:
            res = {}
        yield from sorted(res.items())

    def _filters(self):
        try:
            for i, f in enumerate(self.attr['filters']):
                yield 'filter %d' % i, f
        except (AttributeError, KeyError):
            pass

    def _solution_filters(self):
        try:
            it = self.attr['solution_filters']
            yield 'input_filter 0', it[0]
            for i, f in enumerate(it[1:]):
                yield 'output_filter %d' % i, f
        except (AttributeError, KeyError, IndexError):
            pass

    def _remote_links(self):
        attr, item = self.attr, self.folder.item
        for i, ((dsp_id, dsp), tag) in enumerate(attr.get('remote_links', [])):
            tag = {'child': 'outputs', 'parent': 'inputs'}[tag]
            dsp_attr, nid = dsp.nodes[dsp_id], self.node_id
            if tag == 'inputs':
                n = tuple(k for k, v in dsp_attr[tag].items() if nid in stlp(v))
            else:
                n = stlp(dsp_attr[tag][nid])

            if len(n) == 1:
                n = n[0]

            n = 'parent_ref("({})", attr)'.format(n)
            yield 'remote %s %d' % (tag, i), '{{%s}}' % n

    def _output(self):
        if self.node_id not in (START, SINK, SELF, END):
            try:
                out = self.folder.item[self.node_id]
                yield 'output', out
            except (KeyError, TypeError):
                pass  # Output not in solution or item is not a solution.

    def _started(self):
        try:
            started = datetime.datetime.fromtimestamp(self.attr['started'])
            yield 'started', started.isoformat()
        except KeyError:
            pass

    def _duration(self):
        try:
            yield 'duration', datetime.timedelta(seconds=self.attr['duration'])
        except KeyError:
            pass

    def _distance(self):
        try:
            yield 'distance', self.folder.item.dist[self.node_id]
        except (AttributeError, KeyError):
            pass

    def _weight(self):
        try:
            yield 'weight', self.attr[self.folder.dsp.weight]
        except (AttributeError, KeyError):
            pass

    def _missing_inputs_outputs(self):
        attr, res = self.attr, {}
        try:
            if attr['wait_inputs']:
                graph = self.folder.graph
                pred, succ = graph.pred[self.node_id], graph.succ[self.node_id]
                for i, j in (('inputs', pred), ('outputs', succ)):
                    v = tuple(k for k in attr[i] if k not in j)
                    if v:
                        yield 'M_%s' % i, v
        except (AttributeError, KeyError):
            pass

[docs]    def style(self):
        attr = self.attr

        if 'error' in attr:
            nstyle = 'error'
        elif list(self._missing_inputs_outputs()):
            nstyle = 'warning'
        else:
            nstyle = 'info'

        node_styles = self.node_styles.get(nstyle, self.node_styles['info'])
        if self.node_id in node_styles:
            node_style = node_styles[self.node_id].copy()
            node_style.pop(None, None)
            return node_style
        else:
            if self.type in ('dispatcher', 'function'):
                ntype = 'function',
                try:
                    func = parent_func(attr['function'])
                    ntype = (type(func).__name__.lower(),) + ntype
                except (KeyError, AttributeError):
                    pass
            elif self.type == 'edge':
                ntype = 'edge',
            else:
                ntype = 'data',
            for style in ntype:
                try:
                    node_style = node_styles[NONE][style].copy()
                    node_style.pop(None, None)
                    return node_style
                except KeyError:
                    pass


[docs]    def render_funcs(self):
        if self.type in ('dispatcher', 'function'):
            funcs = self.node_function
        elif self.type == 'edge':
            funcs = self.edge_data
        else:
            funcs = self.node_data
        r, s, match = {}, '_%s', self.re_node.match
        workflow = self.folder.workflow
        for f in funcs:
            if f == '-' or f == '?':
                yield f, lambda *args: self.title
            else:
                k, v, v1 = match(f).groups()
                if workflow and v1:
                    try:
                        yield k, getattr(self, s % v1)
                        continue
                    except AttributeError:
                        if v1 in self.attr:
                            yield k, functools.partial(self.yield_attr, v1)
                            continue
                try:
                    yield k, getattr(self, s % v)
                except AttributeError:
                    yield k, functools.partial(self.yield_attr, v)


[docs]    def parent_ref(self, context, text, attr=None):
        attr = attr or {}
        try:
            dirname = osp.dirname(context[(self.folder, None)])
            rule = next(f for (n, e), f in context.items()
                        if e is None and dirname == osp.splitext(f)[0])
            attr, href = attr.copy(), osp.relpath(rule, dirname)
            attr['href'] = urlparse.unquote('./%s' % href.replace('\\', '/'))
        except StopIteration:
            pass

        return '_Td(**{}).add("{}")'.format(attr, text)


[docs]    def href(self, context, link_id):
        res = {}
        if link_id in self._links:
            node = self._links[link_id]
            res['text'] = node.title
            try:
                dirname = osp.dirname(context[(self.folder, None)])
                href = osp.relpath(context[(node, None)], dirname)
                res['href'] = urlparse.unquote('./%s' % href.replace('\\', '/'))
            except KeyError:
                pass
        return res


[docs]    def dot(self, context=None):
        if context is None:
            context = {}
        dot = self.style()
        if 'label' in dot:
            return dot
        key, val = dict(ALIGN="RIGHT", BORDER=1), dict(ALIGN="LEFT", BORDER=1)
        rows, funcs, cnt = [], list(self.render_funcs()), {'attr': val}
        cnt['parent_ref'] = functools.partial(self.parent_ref, context)
        href, pformat, links = self.href, self.pprint.pformat, self._links
        for k, func in funcs:
            if k == '.':
                dot.update(func())
            elif not (k == '*' or k == '-' or k == '?'):
                for i, j in func():
                    tr = _Tr().add(i, **key)
                    if i in links and (k == '!' or k == '+'):
                        v = combine_dicts(val, {'text': j}, href(context, i))
                        tr.add(**v)
                    else:
                        j = render_output(j, pformat)
                        s = jinja2_format(j, cnt)
                        if s.startswith('_Td('):
                            tr += eval(s)
                        else:  # It is not a valid jinja2 format.
                            tr.add(j, **val)

                    rows.append(tr)

        if any(k[0] == '-' or (rows and k[0] == '?') for k in funcs):
            link_id = next((next(f())[0] for k, f in funcs if k == '*'), None)
            kw = combine_dicts(
                self.href(context, link_id),
                {'COLSPAN': 2, 'BORDER': 0, 'text': self.title}
            )
            rows = [_Tr().add(**kw)] + rows

        if rows:
            k = 'xlabel' if self.type == 'edge' else 'label'
            dot[k] = '<%s>' % _Table(BORDER=0, CELLSPACING=0).adds(rows)

        return {k: str(v) for k, v in dot.items()}




[docs]class SiteFolder(object):
    counter = SiteNode.counter
    digraph = {
        'node_attr': {'style': 'filled'},
        'graph_attr': {},
        'edge_attr': {},
        'body': {'splines': 'ortho', 'style': 'filled'},
        'format': 'svg'
    }
    folder_node = FolderNode
    ext = 'html'

[docs]    def __init__(self, item, dsp, graph, obj, name='', workflow=False,
                 digraph=None, **options):
        self.item, self.dsp, self.graph, self.obj = item, dsp, graph, obj
        self._name = name
        self.workflow = workflow
        self.id = str(self.counter())
        self.options = options
        nodes = collections.OrderedDict(self._nodes)
        self.nodes = list(nodes.values())
        self.edges = [e for k, e in self._edges(nodes)]
        self.sitemap = None
        self.extra_files = []
        if digraph is not None:
            self.digraph = combine_dicts(self.__class__.digraph, digraph)


    @property
    def view_id(self):
        return id(self.item), self.__class__.__name__

    @property
    def title(self):
        return self.name or ''

    @property
    def _filename(self):
        return _encode_file_name(self.title)

    @property
    def filename(self):
        return '.'.join((self._filename, self.ext))

    def __repr__(self):
        return self.title

    @property
    def inputs(self):
        try:
            from ..sol import Solution
            if isinstance(self.item, Solution):
                return self.item.dsp.inputs or ()
            return self.item.inputs or ()
        except AttributeError:
            return ()

    @property
    def outputs(self):
        item = self.item
        if isinstance(item, SubDispatch) and item.output_type != 'all':
            try:
                return item.outputs or ()
            except AttributeError:
                pass
        return ()

    @property
    def name(self):
        if not self._name:
            dsp = self.dsp
            name = dsp.name or '%s %d' % (type(dsp).__name__, id(dsp))
        else:
            name = self._name
        return name

    @property
    def label_name(self):
        return 'workflow' if self.workflow else 'dmap'

    @property
    def _nodes(self):
        from networkx import is_isolate
        nodes, item, graph = self.dsp.nodes, self.item, self.graph
        try:
            errors = item._errors
        except AttributeError:
            errors = {}

        def nodes_filter(x):
            i, v = x
            return i in nodes and (i is not SINK or not is_isolate(graph, SINK))

        gnode = graph.nodes
        it = dict(filter(nodes_filter, gnode.items()))
        if not nodes or not (graph.edges or self.inputs or self.outputs):
            it[EMPTY] = {'index': (EMPTY,)}

        if START in gnode or any(i in it for i in self.inputs):
            it[START] = {'index': (START,)}

        if any(o in it for o in self.outputs) and END not in gnode:
            it[END] = {'index': (END,)}

        for k, a in sorted(it.items()):
            attr = combine_dicts(nodes.get(k, {}), a)
            if k in errors:
                attr['error'] = errors[k]

            yield k, self.folder_node(self, k, attr, **self.options)

    def _edges(self, nodes):
        edges = {(u, v): a for (u, v), a in self.graph.edges.items() if u != v}

        for i, v in enumerate(self.inputs):
            if v != START and v in nodes:
                n = (START, v)
                edges[n] = combine_dicts(edges.get(n, {}), {'inp_id': i})

        for i, u in enumerate(self.outputs):
            if u != END and u in nodes:
                n = (u, END)
                edges[n] = combine_dicts(edges.get(n, {}), {'out_id': i})

        d_nodes = self.dsp.nodes
        for (u, v), a in edges.items():
            base = {'type': 'edge', 'dot_ids': (nodes[u].id, nodes[v].id)}
            a = combine_dicts(a, base=base)
            if v in d_nodes and d_nodes[v]['type'] == 'dispatcher':
                if not a.get('weight', 1):
                    a.pop('weight')
            elif a.get('weight') == 1:
                a.pop('weight')

            yield (u, v), self.folder_node(self, '{} --> {}'.format(u, v), a)

[docs]    def dot(self, context=None):
        context = context or {}
        kw = combine_nested_dicts(self.digraph, {
            'name': self.label_name,
            'body': {'label': '<%s>' % self.label_name}
        })
        kw['body'] = ['%s = %s' % (k, v) for k, v in sorted(kw['body'].items())]
        dot = _DspPlot(self.sitemap, **kw)
        id_map = {}
        for node in self.nodes:
            id_map[node.node_id] = node.id
            dot.node(node.id, **node.dot(context))

        for edge in self.edges:
            dot.edge(*edge.attr['dot_ids'], **edge.dot(context))
        return dot


[docs]    def view(self, filepath, context=None, header=_header):
        dot = self.dot(context=context)
        dot.format = self.digraph['format']
        try:
            # noinspection PyArgumentList
            fpath = dot.render(
                filename=tempfile.mktemp(dir=osp.dirname(filepath)),
                directory=None,
                cleanup=True
            )
            filepath = uncpath(filepath)
            if osp.isfile(filepath):
                os.remove(filepath)
            os.rename(fpath, filepath)
        except KeyboardInterrupt as ex:
            raise ex
        except Exception as ex:
            log.error('dot could not render %s due to:\n %r', filepath, ex)
            return {}

        add_header(filepath, header)
        return {(self.view_id, None): filepath}




[docs]class SiteIndex(SiteNode):
    ext = 'html'

[docs]    def __init__(self, sitemap, node_id='index'):
        super(SiteIndex, self).__init__(None, node_id, self, None)
        self.sitemap = sitemap
        import pkg_resources
        dfl_folder = osp.join(
            pkg_resources.resource_filename(__name__, ''), 'static'
        )
        for default_file in glob.glob(dfl_folder + '/*'):
            self.extra_files.append(osp.relpath(default_file, dfl_folder))


[docs]    def render(self, context, *args, **kwargs):
        import pkg_resources
        pkg_dir = pkg_resources.resource_filename(__name__, '')
        fpath = osp.join(pkg_dir, 'templates', self.filename)
        with open(fpath) as myfile:
            return jinja2_format(myfile.read(), {'sitemap': self.sitemap,
                                                 'context': context},
                                 loader=jinja2.PackageLoader(__name__))




[docs]def run_server(app, options):
    app.run(**options)



def _cleanup(files=None, rendered=None):
    if files is None and rendered is None:
        return 'Nothing to cleanup.'
    while files:
        fpath = files.pop()
        try:
            os.remove(fpath)
        except FileNotFoundError:
            pass
        try:
            os.removedirs(osp.dirname(fpath))
        except OSError:  # The directory is not empty.
            pass
    rendered and rendered.clear()
    return 'Cleaned up generated files by the server.'


def _shutdown_server():
    import flask
    func = flask.request.environ.get('werkzeug.server.shutdown')
    if func is None:
        raise RuntimeError('Not running with the Werkzeug Server')
    func()
    return 'Server shutting down...'


[docs]def basic_app(root_path, cleanup=None, shutdown=None, **kwargs):
    import flask
    app = flask.Flask(root_path, root_path=root_path, **kwargs)
    app.before_request(before_request)

    cleanup, rule = (cleanup or _cleanup), '/cleanup'
    app.add_url_rule(rule, rule[1:], cleanup, methods=['DELETE'])

    shutdown, rule = (shutdown or _shutdown_server), '/shutdown'
    app.add_url_rule(rule, rule[1:], shutdown, methods=['DELETE'])
    return app



[docs]def before_request():
    import flask
    from flask import request
    method = request.form.get('_method', '').upper()
    if method:
        request.environ['REQUEST_METHOD'] = method
        ctx = flask._request_ctx_stack.top
        ctx.url_adapter.default_method = method
        assert request.method == method



[docs]class Site:
[docs]    def __init__(self, sitemap, host='localhost', port=0, delay=0.1, until=30,
                 **kwargs):
        self.sitemap = sitemap
        self.kwargs = kwargs
        self.host = host
        self.port = port
        self.shutdown = lambda: False
        self.delay = delay
        self.until = until


    def __repr__(self):
        s = "%s(%s, " % (self.__class__.__name__, self.sitemap)
        s += "host='{}', port={}".format(self.host, self.port)
        for k, v in sorted(self.kwargs.items()):
            s += ', {}={}'.format(k, ("'%s'" % v) if isinstance(v, str) else v)
        return s + ')'

[docs]    def get_port(self, host=None, port=None, **kw):
        kw = kw.copy()
        kw['host'] = self.host = host or self.host
        sock = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
        sock.setsockopt(socket.SOL_SOCKET, socket.SO_REUSEADDR, 1)
        sock.bind((self.host, port or self.port))
        kw['port'] = self.port = sock.getsockname()[1]
        sock.close()
        return kw


    def _repr_html_(self):
        from IPython.display import IFrame
        self.run(host='localhost', port=0)
        return IFrame(self.url, width='100%', height=500)._repr_html_()

    @property
    def url(self):
        return 'http://{}:{}'.format(self.host, self.port)

[docs]    def app(self):
        return self.sitemap.app(**self.kwargs)


    @staticmethod
[docs]    def shutdown_site(url):
        import requests
        try:
            requests.delete('%s/cleanup' % url)
            requests.delete('%s/shutdown' % url)
        except requests.exceptions.ConnectionError:
            return False
        return True


[docs]    def run(self, **options):
        self.shutdown()
        import threading
        threading.Thread(
            target=run_server,
            args=(self.app(), self.get_port(**options))
        ).start()
        self.shutdown = weakref.finalize(self, self.shutdown_site, self.url)
        self.wait_server()
        return self


[docs]    def wait_server(self, elapsed=0):
        if elapsed > self.until:
            msg = 'After %.3fs the server %s is down!' % (elapsed, self.url)
            raise ConnectionRefusedError(msg)
        sock = socket.socket(socket.AF_INET, socket.SOCK_STREAM)
        try:
            sock.connect((self.host, self.port))  # tries to connect to the host
            sock.close()  # closes socket
            log.debug('After %.3fs the server %s is up!', elapsed, self.url)
        except ConnectionRefusedError:  # if failed to connect
            import time
            time.sleep(self.delay)
            sock.close()  # closes socket
            self.wait_server(int(elapsed + self.delay))




[docs]class SiteMap(collections.OrderedDict):
    site_folder = SiteFolder
    site_node = SiteNode
    site_index = SiteIndex
    _view = _DspPlot(None)._view
    options = {
        'digraph', 'node_styles', 'node_data', 'node_function', 'edge_data',
        'max_lines', 'max_width'
    }
    include_folders_as_filenames = True

[docs]    def __init__(self):
        super(SiteMap, self).__init__()
        self._nodes = []
        self.foldername = ''
        self.index = self.site_index(self)


    def __setitem__(self, key, value, *args, **kwargs):
        filenames = self.index_filenames()
        filenames += [v.foldername for k, v in self.items() if k is not key]
        value.foldername = valid_filename(key, filenames, ext='')
        # noinspection PyArgumentList
        super(SiteMap, self).__setitem__(key, value, *args, **kwargs)

    def _repr_svg_(self):
        dot = list(self)[-1].dot()
        return dot.pipe(format='svg').decode(dot._encoding)

[docs]    def index_filenames(self):
        filenames = []
        list(update_filenames(self.index, filenames))
        return filenames


    @property
    def nodes(self):
        return sorted(self._nodes, key=lambda x: x.title)

[docs]    def rules(self, depth=-1, index=True):
        filenames, rules = [], []
        rules.extend(self._rules(depth=depth, filenames=filenames))
        if index:
            rules.extend(list(update_filenames(self.index, filenames))[::-1])
        it = ((k, osp.join(*v).replace('\\', '/')) for k, v in reversed(rules))
        return collections.OrderedDict(it)


    def _rules(self, depth=-1, rule=(), filenames=None):
        if self.foldername:
            rule += self.foldername,
        if filenames is None:
            filenames = []
        if self.include_folders_as_filenames:
            filenames += [v.foldername for k, v in self.items()]
        if depth != 0:
            depth -= 1
            for folder, smap in self.items():
                yield from smap._rules(rule=rule, depth=depth)
                for k, filename in update_filenames(folder, filenames):
                    yield k, rule + filename

        for node in self._nodes:
            for k, filename in update_filenames(node, filenames):
                yield k, rule + filename

    def _add_obj(self, obj, workflow=False, **options):
        item = parent_func(obj)
        if workflow:
            item = self.get_sol_from(item)
            dsp, graph = item.dsp, item.workflow
        else:
            dsp = self.get_dsp_from(item)
            graph = dsp.dmap

        folder = self.site_folder(
            item, dsp, graph, obj, workflow=workflow, **options
        )
        folder.sitemap = smap = self[folder] = self.__class__()
        return smap, folder

[docs]    def add_items(self, item, workflow=False, depth=-1, **options):
        opt = selector(self.options, self.__dict__, allow_miss=True)
        opt = combine_dicts(options, base=opt)
        smap, folder = self._add_obj(item, workflow=workflow, **opt)
        if depth > 0:
            depth -= 1
        site_node, append = self.site_node, smap._nodes.append
        add_items = functools.partial(smap.add_items, workflow=workflow, **opt)
        for node in itertools.chain(folder.nodes, folder.edges):
            links, node_id = node._links, node.node_id
            only_site_node = depth == 0 or node.type == 'data'
            for k, item in node.items():
                try:
                    if only_site_node:
                        raise ValueError
                    link = add_items(item, depth=depth, name=node_id)
                except ValueError:  # item is not a dsp object.
                    i = ''.join((node_id, k and '-' or '', k))
                    link = site_node(folder, i, item, item)
                    append(link)
                links[k] = link

        return folder


    @staticmethod
[docs]    def get_dsp_from(item):
        from ..sol import Solution
        from ... import Dispatcher
        if isinstance(item, (Solution, SubDispatch)):
            return item.dsp
        elif isinstance(item, Dispatcher):
            return item
        raise ValueError('Type %s not supported.' % type(item).__name__)


    @staticmethod
[docs]    def get_sol_from(item):
        from ..sol import Solution
        from ... import Dispatcher
        if isinstance(item, (Dispatcher, SubDispatch)):
            return item.solution
        elif isinstance(item, Solution):
            return item
        raise ValueError('Type %s not supported.' % type(item).__name__)


[docs]    def app(self, root_path=None, depth=-1, index=True, header=_header, **kw):
        root_path = osp.abspath(root_path or tempfile.mktemp())
        generated_files, rendered = [], {}
        cleanup = functools.partial(_cleanup, generated_files, rendered)
        app = basic_app(root_path, cleanup=cleanup, **kw)
        context = self.rules(depth=depth, index=index)
        for (node, extra), filepath in context.items():
            func = functools.partial(
                site_view, app, node, context, generated_files, rendered, header
            )
            app.add_url_rule('/%s' % filepath, filepath, func)

        if context:
            app.add_url_rule('/', next(iter(context.values())))

        return app


[docs]    def site(self, root_path=None, depth=-1, index=True, view=False, **kw):
        site = Site(self, root_path=root_path, depth=depth, index=index, **kw)

        if view:
            site.run()
            # noinspection PyArgumentList
            self._view(site.url, 'html')

        return site


[docs]    def render(self, depth=-1, directory='static', view=False, index=True,
               header=_header):
        context, rendered = self.rules(depth=depth, index=index), {}
        for node, extra in context:
            if not extra:
                cached_view(node, directory, context, rendered, header)

        fpath = osp.join(directory, next(iter(context.values()), ''))
        if view:
            # noinspection PyArgumentList
            self._view(fpath, osp.splitext(fpath)[1][1:])
        return fpath




[docs]def cached_view(node, directory, context, rendered, header):
    n_id = node.view_id
    rend = {k: v for k, v in rendered.items() if k[0] == n_id}
    cnt = {(n_id, e): f for (n, e), f in context.items() if n == node}
    if rend and all(k in rend and osp.isfile(rend[k]) for k in cnt):
        for k, f in cnt.items():
            fpath = uncpath(osp.join(directory, f))
            os.makedirs(osp.dirname(fpath), exist_ok=True)
            parent, child = _compile_subs(rend[k], fpath)
            with open(fpath, 'w') as new_file:
                with open(rend[k]) as old_file:
                    for line in old_file:
                        new_file.write(child(parent(line)))
            rend[k] = fpath
    else:
        rend = node.view(
            osp.join(directory, context[(node, None)]),
            context=context, header=header
        )
        rendered.update(rend)
    return rend



def _compile_subs(o, n):
    bn, dn, st = osp.basename, osp.dirname, osp.splitext
    return _sub(bn(dn(o)), bn(dn(n))), _sub(st(bn(o))[0], st(bn(n))[0])


def _sub(old, new):
    p, repl = r'(href\s*=\s*"[^"]*)(/%s)((.|/)[^"]*")' % old, r'\1/%s\3' % new
    return functools.partial(regex.compile(p, regex.IGNORECASE).sub, repl)
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  Source code for schedula.utils.base

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It provides a base class to for dispatcher objects.
"""

import copy
import threading
import tempfile
from .cst import NONE


[docs]class Base(object):
    def __deepcopy__(self, memo):
        if hasattr(self, 'stopper'):
            i = id(self.stopper)
            if i not in memo:
                memo[i] = threading.Event()
        cls = self.__class__
        memo[id(self)] = result = cls.__new__(cls)
        for k, v in self.__dict__.items():
            # noinspection PyArgumentList
            setattr(result, k, copy.deepcopy(v, memo))
        return result

[docs]    def web(self, depth=-1, node_data=NONE, node_function=NONE, directory=None,
            sites=None, run=True):
        """
        Creates a dispatcher Flask app.

        :param depth:
            Depth of sub-dispatch plots. If negative all levels are plotted.
        :type depth: int, optional

        :param node_data:
            Data node attributes to view.
        :type node_data: tuple[str], optional

        :param node_function:
            Function node attributes to view.
        :type node_function: tuple[str], optional

        :param directory:
            Where is the generated Flask app root located?
        :type directory: str, optional

        :param sites:
            A set of :func:`~schedula.utils.drw.Site` to maintain alive the
            backend server.
        :type sites: set[~schedula.utils.drw.Site], optional

        :param run:
            Run the backend server?
        :type run: bool, optional

        :return:
            A WebMap.
        :rtype: ~schedula.utils.web.WebMap

        Example:

        From a dispatcher like this:

        .. dispatcher:: dsp
           :opt: graph_attr={'ratio': '1'}
           :code:

            >>> from schedula import Dispatcher
            >>> dsp = Dispatcher(name='Dispatcher')
            >>> def fun(a):
            ...     return a + 1, a - 1
            >>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
            'fun'

        You can create a web server with the following steps::

            >>> webmap = dsp.web()
            >>> print("Starting...\\n"); site = webmap.site().run(); site
            Starting...
            Site(WebMap([(Dispatcher, WebMap())]), host='localhost', ...)
            >>> import requests
            >>> url = '%s/%s/%s' % (site.url, dsp.name, fun.__name__)
            >>> requests.post(url, json={'args': (0,)}).json()['return']
            [1, -1]
            >>> site.shutdown()  # Remember to shutdown the server.
            True

        .. note::
           When :func:`~schedula.utils.drw.Site` is garbage collected the server
           is shutdown automatically.
        """

        options = {'node_data': node_data, 'node_function': node_function}
        options = {k: v for k, v in options.items() if v is not NONE}
        from .web import WebMap
        from .sol import Solution

        obj = self.dsp if isinstance(self, Solution) else self

        webmap = WebMap()
        webmap.add_items(obj, workflow=False, depth=depth, **options)

        if sites is not None:
            directory = directory or tempfile.mkdtemp()
            sites.add(webmap.site(directory, view=run))

        return webmap


[docs]    def plot(self, workflow=None, view=True, depth=-1, name=NONE, comment=NONE,
             format=NONE, engine=NONE, encoding=NONE, graph_attr=NONE,
             node_attr=NONE, edge_attr=NONE, body=NONE, node_styles=NONE,
             node_data=NONE, node_function=NONE, edge_data=NONE, max_lines=NONE,
             max_width=NONE, directory=None, sites=None, index=False):
        """
        Plots the Dispatcher with a graph in the DOT language with Graphviz.

        :param workflow:
           If True the latest solution will be plotted, otherwise the dmap.
        :type workflow: bool, optional

        :param view:
            Open the rendered directed graph in the DOT language with the sys
            default opener.
        :type view: bool, optional

        :param edge_data:
            Edge attributes to view.
        :type edge_data: tuple[str], optional

        :param node_data:
            Data node attributes to view.
        :type node_data: tuple[str], optional

        :param node_function:
            Function node attributes to view.
        :type node_function: tuple[str], optional

        :param node_styles:
            Default node styles according to graphviz node attributes.
        :type node_styles: dict[str|Token, dict[str, str]]

        :param depth:
            Depth of sub-dispatch plots. If negative all levels are plotted.
        :type depth: int, optional

        :param name:
            Graph name used in the source code.
        :type name: str

        :param comment:
            Comment added to the first line of the source.
        :type comment: str

        :param directory:
            (Sub)directory for source saving and rendering.
        :type directory: str, optional

        :param format:
            Rendering output format ('pdf', 'png', ...).
        :type format: str, optional

        :param engine:
            Layout command used ('dot', 'neato', ...).
        :type engine: str, optional

        :param encoding:
            Encoding for saving the source.
        :type encoding: str, optional

        :param graph_attr:
            Dict of (attribute, value) pairs for the graph.
        :type graph_attr: dict, optional

        :param node_attr:
            Dict of (attribute, value) pairs set for all nodes.
        :type node_attr: dict, optional

        :param edge_attr:
            Dict of (attribute, value) pairs set for all edges.
        :type edge_attr: dict, optional

        :param body:
            Dict of (attribute, value) pairs to add to the graph body.
        :type body: dict, optional

        :param directory:
            Where is the generated Flask app root located?
        :type directory: str, optional

        :param sites:
            A set of :func:`~schedula.utils.drw.Site` to maintain alive the
            backend server.
        :type sites: set[~schedula.utils.drw.Site], optional

        :param index:
            Add the site index as first page?
        :type index: bool, optional

        :param max_lines:
            Maximum number of lines for rendering node attributes.
        :type max_lines: int, optional

        :param max_width:
            Maximum number of characters in a line to render node attributes.
        :type max_width: int, optional

        :param view:
            Open the main page of the site?
        :type view: bool, optional

        :return:
            A SiteMap.
        :rtype: schedula.utils.drw.SiteMap

        Example:

        .. dispatcher:: dsp
           :opt: graph_attr={'ratio': '1'}
           :code:

            >>> from schedula import Dispatcher
            >>> dsp = Dispatcher(name='Dispatcher')
            >>> def fun(a):
            ...     return a + 1, a - 1
            >>> dsp.add_function('fun', fun, ['a'], ['b', 'c'])
            'fun'
            >>> dsp.plot(view=False, graph_attr={'ratio': '1'})
            SiteMap([(Dispatcher, SiteMap())])
        """

        d = {
            'name': name, 'comment': comment, 'format': format,
            'engine': engine, 'encoding': encoding, 'graph_attr': graph_attr,
            'node_attr': node_attr, 'edge_attr': edge_attr, 'body': body,
        }
        options = {
            'digraph': {k: v for k, v in d.items() if v is not NONE} or NONE,
            'node_styles': node_styles,
            'node_data': node_data,
            'node_function': node_function,
            'edge_data': edge_data,
            'max_lines': max_lines,  # 5
            'max_width': max_width,  # 200
        }
        options = {k: v for k, v in options.items() if v is not NONE}
        from .drw import SiteMap
        from .sol import Solution

        if workflow is None and isinstance(self, Solution):
            workflow = True
        else:
            workflow = workflow or False

        sitemap = SiteMap()
        sitemap.add_items(self, workflow=workflow, depth=depth, **options)
        if view:
            directory = directory or tempfile.mkdtemp()
            if sites is None:
                sitemap.render(directory=directory, view=True, index=index)
            else:
                sites.add(sitemap.site(directory, view=True, index=index))
        return sitemap


[docs]    def get_node(self, *node_ids, node_attr=NONE):
        """
        Returns a sub node of a dispatcher.

        :param node_ids:
            A sequence of node ids or a single node id. The id order identifies
            a dispatcher sub-level.
        :type node_ids: str

        :param node_attr:
            Output node attr.

            If the searched node does not have this attribute, all its
            attributes are returned.

            When 'auto', returns the "default" attributes of the searched node,
            which are:

              - for data node: its output, and if not exists, all its
                attributes.
              - for function and sub-dispatcher nodes: the 'function' attribute.

            When 'description', returns the "description" of the searched node,
            searching also in function or sub-dispatcher input/output
            description.

            When 'output', returns the data node output.

            When 'default_value', returns the data node default value.

            When 'value_type', returns the data node value's type.

            When `None`, returns the node attributes.
        :type node_attr: str, None, optional

        :return:
            Node attributes and its real path.
        :rtype: (T, (str, ...))

        **Example**:

        .. dispatcher:: o
           :opt: graph_attr={'ratio': '1'}, depth=-1

            >>> import schedula  as dsp
            >>> import schedula.utils as dsp_utl
            >>> s_d = dsp.Dispatcher(name='Sub-dispatcher')
            >>> def fun(a, b):
            ...     return a + b
            ...
            >>> s_d.add_function('a + b', fun, ['a', 'b'], ['c'])
            'a + b'
            >>> dispatch = dsp_utl.SubDispatch(s_d, ['c'], output_type='dict')
            >>> d = dsp.Dispatcher(name='Dispatcher')
            >>> d.add_function('Sub-dispatcher', dispatch, ['a'], ['b'])
            'Sub-dispatcher'

            >>> o = d.dispatch(inputs={'a': {'a': 3, 'b': 1}})
            ...

        Get the sub node output::

            >>> d.get_node('Sub-dispatcher', 'c')
            (4, ('Sub-dispatcher', 'c'))
            >>> d.get_node('Sub-dispatcher', 'c', node_attr='type')
            ('data', ('Sub-dispatcher', 'c'))

        .. dispatcher:: sub_dsp
           :opt: workflow=True, graph_attr={'ratio': '1'}
           :code:

            >>> sub_dsp, sub_dsp_id = d.get_node('Sub-dispatcher')
        """
        kw = {}

        from .sol import Solution
        if node_attr is NONE:
            node_attr = 'output' if isinstance(self, Solution) else 'auto'

        if isinstance(self, Solution):
            kw['solution'] = self

        from .alg import get_sub_node
        dsp = getattr(self, 'dsp', self)

        # Returns the node.
        return get_sub_node(dsp, node_ids, node_attr=node_attr, **kw)


[docs]    def search_node_description(self, node_id, what='description'):
        dsp = getattr(self, 'dsp', self)
        from .des import search_node_description
        return search_node_description(node_id, dsp.nodes[node_id], dsp, what)
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  Source code for schedula.utils.dsp

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It provides tools to create models with the :func:`~schedula.Dispatcher`.
"""
import collections
import inspect
import copy as _copy
import functools
import itertools
import types
from .base import Base
from .exc import DispatcherError, DispatcherAbort
from .gen import Token

__author__ = 'Vincenzo Arcidiacono'


[docs]def stlp(s):
    """
    Converts a string in a tuple.
    """
    if isinstance(s, str):
        return s,
    return s



[docs]def combine_dicts(*dicts, copy=False, base=None):
    """
    Combines multiple dicts in one.

    :param dicts:
        A sequence of dicts.
    :type dicts: dict

    :param copy:
        If True, it returns a deepcopy of input values.
    :type copy: bool, optional

    :param base:
        Base dict where combine multiple dicts in one.
    :type base: dict, optional

    :return:
        A unique dict.
    :rtype: dict

    Example::

        >>> sorted(combine_dicts({'a': 3, 'c': 3}, {'a': 1, 'b': 2}).items())
        [('a', 1), ('b', 2), ('c', 3)]
    """

    if len(dicts) == 1 and base is None:  # Only one input dict.
        cd = dicts[0].copy()
    else:
        cd = {} if base is None else base  # Initialize empty dict.

        for d in dicts:  # Combine dicts.
            if d:
                # noinspection PyTypeChecker
                cd.update(d)

    # Return combined dict.
    return {k: _copy.deepcopy(v) for k, v in cd.items()} if copy else cd



[docs]def kk_dict(*kk, **adict):
    """
    Merges and defines dictionaries with values identical to keys.

    :param kk:
        A sequence of keys and/or dictionaries.
    :type kk: object | dict, optional

    :param adict:
        A dictionary.
    :type adict: dict, optional

    :return:
        Merged dictionary.
    :rtype: dict

    Example::

        >>> sorted(kk_dict('a', 'b', 'c').items())
        [('a', 'a'), ('b', 'b'), ('c', 'c')]
        
        >>> sorted(kk_dict('a', 'b', **{'a-c': 'c'}).items())
        [('a', 'a'), ('a-c', 'c'), ('b', 'b')]
        
        >>> sorted(kk_dict('a', {'b': 'c'}, 'c').items())
        [('a', 'a'), ('b', 'c'), ('c', 'c')]
        
        >>> sorted(kk_dict('a', 'b', **{'b': 'c'}).items())
        Traceback (most recent call last):
         ...
        ValueError: keyword argument repeated
    """

    for k in kk:
        if isinstance(k, dict):
            if not set(k).isdisjoint(adict):
                raise ValueError('keyword argument repeated')
            adict.update(k)
        elif k in adict:
            raise ValueError('keyword argument repeated')
        else:
            adict[k] = k

    return adict



[docs]def bypass(*inputs, copy=False):
    """
    Returns the same arguments.

    :param inputs:
        Inputs values.
    :type inputs: T

    :param copy:
        If True, it returns a deepcopy of input values.
    :type copy: bool, optional

    :return:
        Same input values.
    :rtype: (T, ...), T

    Example::

        >>> bypass('a', 'b', 'c')
        ('a', 'b', 'c')
        >>> bypass('a')
        'a'
    """

    if len(inputs) == 1:
        inputs = inputs[0]  # Same inputs.

    return _copy.deepcopy(inputs) if copy else inputs  # Return inputs.



[docs]def summation(*inputs):
    """
    Sums inputs values.

    :param inputs:
        Inputs values.
    :type inputs: int, float

    :return:
        Sum of the input values.
    :rtype: int, float

    Example::

        >>> summation(1, 3.0, 4, 2)
        10.0
    """

    # Return the sum of the input values.
    return functools.reduce(lambda x, y: x + y, inputs)



[docs]def map_dict(key_map, *dicts, copy=False, base=None):
    """
    Returns a dict with new key values.

    :param key_map:
        A dictionary that maps the dict keys ({old key: new key}
    :type key_map: dict

    :param dicts:
        A sequence of dicts.
    :type dicts: dict

    :param copy:
        If True, it returns a deepcopy of input values.
    :type copy: bool, optional

    :param base:
        Base dict where combine multiple dicts in one.
    :type base: dict, optional

    :return:
        A unique dict with new key values.
    :rtype: dict

    Example::

        >>> d = map_dict({'a': 'c', 'b': 'd'}, {'a': 1, 'b': 1}, {'b': 2})
        >>> sorted(d.items())
        [('c', 1), ('d', 2)]
    """

    it = combine_dicts(*dicts).items()  # Combine dicts.

    get = key_map.get  # Namespace shortcut.

    # Return mapped dict.
    return combine_dicts({get(k, k): v for k, v in it}, copy=copy, base=base)



[docs]def map_list(key_map, *inputs, copy=False, base=None):
    """
    Returns a new dict.

    :param key_map:
        A list that maps the dict keys ({old key: new key}
    :type key_map: list[str | dict | list]

    :param inputs:
        A sequence of data.
    :type inputs: iterable | dict | int | float | list | tuple

    :param copy:
        If True, it returns a deepcopy of input values.
    :type copy: bool, optional

    :param base:
        Base dict where combine multiple dicts in one.
    :type base: dict, optional

    :return:
        A unique dict with new values.
    :rtype: dict

    Example::

        >>> key_map = [
        ...     'a',
        ...     {'a': 'c'},
        ...     [
        ...         'a',
        ...         {'a': 'd'}
        ...     ]
        ... ]
        >>> inputs = (
        ...     2,
        ...     {'a': 3, 'b': 2},
        ...     [
        ...         1,
        ...         {'a': 4}
        ...     ]
        ... )
        >>> d = map_list(key_map, *inputs)
        >>> sorted(d.items())
        [('a', 1), ('b', 2), ('c', 3), ('d', 4)]
    """

    d = {} if base is None else base  # Initialize empty dict.

    for m, v in zip(key_map, inputs):
        if isinstance(m, dict):
            map_dict(m, v, base=d)  # Apply a map dict.
        elif isinstance(m, list):
            map_list(m, *v, base=d)  # Apply a map list.
        else:
            d[m] = v  # Apply map.

    return combine_dicts(copy=copy, base=d)  # Return dict.



[docs]def selector(keys, dictionary, copy=False, output_type='dict',
             allow_miss=False):
    """
    Selects the chosen dictionary keys from the given dictionary.

    :param keys:
        Keys to select.
    :type keys: list, tuple, set

    :param dictionary:
        A dictionary.
    :type dictionary: dict

    :param copy:
        If True the output contains deep-copies of the values.
    :type copy: bool

    :param output_type:
        Type of function output:

            + 'list': a list with all values listed in `keys`.
            + 'dict': a dictionary with any outputs listed in `keys`.
            + 'values': if output length == 1 return a single value otherwise a
                        tuple with all values listed in `keys`.

        :type output_type: str, optional

    :param allow_miss:
        If True it does not raise when some key is missing in the dictionary.
    :type allow_miss: bool

    :return:
        A dictionary with chosen dictionary keys if present in the sequence of
        dictionaries. These are combined with :func:`combine_dicts`.
    :rtype: dict

    Example::

        >>> from functools import partial
        >>> fun = partial(selector, ['a', 'b'])
        >>> sorted(fun({'a': 1, 'b': 2, 'c': 3}).items())
        [('a', 1), ('b', 2)]
    """

    if not allow_miss:
        # noinspection PyUnusedLocal
        def check(key):
            return True
    else:
        def check(key):
            return key in dictionary

    if output_type == 'list':  # Select as list.
        res = [dictionary[k] for k in keys if check(k)]
        return _copy.deepcopy(res) if copy else res
    elif output_type == 'values':
        return bypass(*[dictionary[k] for k in keys if check(k)], copy=copy)

    # Select as dict.
    return bypass({k: dictionary[k] for k in keys if check(k)}, copy=copy)



[docs]def replicate_value(value, n=2, copy=True):
    """
    Replicates `n` times the input value.

    :param n:
        Number of replications.
    :type n: int

    :param value:
        Value to be replicated.
    :type value: T

    :param copy:
        If True the list contains deep-copies of the value.
    :type copy: bool

    :return:
        A list with the value replicated `n` times.
    :rtype: list

    Example::

        >>> from functools import partial
        >>> fun = partial(replicate_value, n=5)
        >>> fun({'a': 3})
        ({'a': 3}, {'a': 3}, {'a': 3}, {'a': 3}, {'a': 3})
    """

    return bypass(*[value] * n, copy=copy)  # Return replicated values.



[docs]def parent_func(func, input_id=None):
    if isinstance(func, functools.partial):
        if input_id is not None:
            # noinspection PyTypeChecker
            input_id += len(func.args)
        return parent_func(func.func, input_id=input_id)

    elif isinstance(func, add_args):
        if input_id is not None:
            input_id -= func.n
        return parent_func(func.func, input_id=input_id)

    if input_id is None:
        return func
    else:
        return func, input_id



[docs]class add_args(object):
    """
    Adds arguments to a function (left side).

    :param func:
        Function to wrap.
    :type func: callable

    :param n:
        Number of unused arguments to add to the left side.
    :type n: int

    :return:
        Wrapped function.
    :rtype: callable

    Example::

        >>> def original_func(a, b):
        ...     '''Doc'''
        ...     return a + b
        >>> func = add_args(original_func, n=2)
        >>> func.__name__, func.__doc__
        ('original_func', 'Doc')
        >>> func(1, 2, 3, 4)
        7
    """

[docs]    def __init__(self, func, n=1, callback=None):
        self.n = n
        self.callback = callback
        self.func = func
        for i in range(2):
            # noinspection PyBroadException
            try:
                self._set_doc(func, n)
                break
            except Exception:
                func = parent_func(func)


    def _set_doc(self, func, n):
        self.__name__ = func.__name__
        self.__doc__ = func.__doc__
        self.__signature__ = _get_signature(func, n)

    def __call__(self, *args, **kwargs):
        res = self.func(*args[self.n:], **kwargs)

        if self.callback:
            self.callback(res, *args, **kwargs)

        return res

    def __deepcopy__(self, memo):
        # noinspection PyArgumentList,PyArgumentList
        cls = add_args(
            func=_copy.deepcopy(self.func, memo),
            n=self.n,
            callback=_copy.deepcopy(self.callback, memo)
        )
        return cls



def _get_signature(func, n=1):
    sig = inspect.signature(func)  # Get function signature.

    def ept_par():  # Return none signature parameter.
        name = Token('none')
        return name, inspect.Parameter(name, inspect._POSITIONAL_OR_KEYWORD)

    # Update signature parameters.
    par = itertools.chain(*([p() for p in itertools.repeat(ept_par, n)],
                            sig.parameters.items()))
    sig._parameters = types.MappingProxyType(collections.OrderedDict(par))

    return sig


[docs]def stack_nested_keys(nested_dict, key=(), depth=-1):
    """
    Stacks the keys of nested-dictionaries into tuples and yields a list of
    k-v pairs.

    :param nested_dict:
        Nested dictionary.
    :type nested_dict: dict

    :param key:
        Initial keys.
    :type key: tuple, optional

    :param depth:
        Maximum keys depth.
    :type depth: int, optional

    :return:
        List of k-v pairs.
    :rtype: generator
    """

    if depth != 0 and hasattr(nested_dict, 'items'):
        for k, v in nested_dict.items():
            yield from stack_nested_keys(v, key=key + (k,), depth=depth - 1)
    else:
        yield key, nested_dict



[docs]def get_nested_dicts(nested_dict, *keys, default=None, init_nesting=dict):
    """
    Get/Initialize the value of nested-dictionaries.

    :param nested_dict:
        Nested dictionary.
    :type nested_dict: dict

    :param keys:
        Nested keys.
    :type keys: object

    :param default:
        Function used to initialize a new value.
    :type default: callable, optional

    :param init_nesting:
        Function used to initialize a new intermediate nesting dict.
    :type init_nesting: callable, optional

    :return:
        Value of nested-dictionary.
    :rtype: generator
    """

    if keys:
        default = default or init_nesting
        if keys[0] in nested_dict:
            nd = nested_dict[keys[0]]
        else:
            d = default() if len(keys) == 1 else init_nesting()
            nd = nested_dict[keys[0]] = d
        return get_nested_dicts(nd, *keys[1:], default=default,
                                init_nesting=init_nesting)
    return nested_dict



[docs]def are_in_nested_dicts(nested_dict, *keys):
    """
    Nested keys are inside of nested-dictionaries.

    :param nested_dict:
        Nested dictionary.
    :type nested_dict: dict

    :param keys:
        Nested keys.
    :type keys: object

    :return:
        True if nested keys are inside of nested-dictionaries, otherwise False.
    :rtype: bool
    """

    if keys:
        # noinspection PyBroadException
        try:
            return are_in_nested_dicts(nested_dict[keys[0]], *keys[1:])
        except Exception:  # Key error or not a dict.
            return False
    return True



[docs]def combine_nested_dicts(*nested_dicts, depth=-1, base=None):
    """
    Merge nested-dictionaries.

    :param nested_dicts:
        Nested dictionaries.
    :type nested_dicts: dict

    :param depth:
        Maximum keys depth.
    :type depth: int, optional

    :param base:
        Base dict where combine multiple dicts in one.
    :type base: dict, optional

    :return:
        Combined nested-dictionary.
    :rtype: dict
    """

    if base is None:
        base = {}

    for nested_dict in nested_dicts:
        for k, v in stack_nested_keys(nested_dict, depth=depth):
            while k:
                # noinspection PyBroadException
                try:
                    get_nested_dicts(base, *k[:-1])[k[-1]] = v
                    break
                except Exception:
                    # A branch of the nested_dict is longer than the base.
                    k = k[:-1]
                    v = get_nested_dicts(nested_dict, *k)

    return base



[docs]class SubDispatch(Base):
    """
    It dispatches a given :func:`~schedula.Dispatcher` like a function.

    This function takes a sequence of dictionaries as input that will be
    combined before the dispatching.

    :return:
        A function that executes the dispatch of the given
        :func:`~schedula.Dispatcher`.
    :rtype: callable

    .. seealso:: :func:`~schedula.Dispatcher.dispatch`, :func:`combine_dicts`

    Example:

    .. dispatcher:: dsp
       :opt: graph_attr={'ratio': '1'}, depth=-1
       :code:

        >>> from schedula import Dispatcher
        >>> sub_dsp = Dispatcher(name='Sub-dispatcher')
        ...
        >>> def fun(a):
        ...     return a + 1, a - 1
        ...
        >>> sub_dsp.add_function('fun', fun, ['a'], ['b', 'c'])
        'fun'
        >>> dispatch = SubDispatch(sub_dsp, ['a', 'b', 'c'], output_type='dict')
        >>> dsp = Dispatcher(name='Dispatcher')
        >>> dsp.add_function('Sub-dispatch', dispatch, ['d'], ['e'])
        'Sub-dispatch'

    The Dispatcher output is:

    .. dispatcher:: o
       :opt: graph_attr={'ratio': '1'}, depth=-1
       :code:

        >>> o = dsp.dispatch(inputs={'d': {'a': 3}})

    while, the Sub-dispatch is:

    .. dispatcher:: sol
       :opt: graph_attr={'ratio': '1'}, depth=-1
       :code:

        >>> sol = o.workflow.node['Sub-dispatch']['solution']
        >>> sol
        Solution([('a', 3), ('b', 4), ('c', 2)])
        >>> sol == o['e']
        True

    """

[docs]    def __init__(self, dsp, outputs=None, cutoff=None, inputs_dist=None,
                 wildcard=False, no_call=False, shrink=False,
                 rm_unused_nds=False, output_type='all'):
        """
        Initializes the Sub-dispatch.

        :param dsp:
            A dispatcher that identifies the model adopted.
        :type dsp: schedula.Dispatcher

        :param outputs:
            Ending data nodes.
        :type outputs: list[str], iterable

        :param cutoff:
            Depth to stop the search.
        :type cutoff: float, int, optional

        :param inputs_dist:
            Initial distances of input data nodes.
        :type inputs_dist: dict[str, int | float], optional

        :param wildcard:
            If True, when the data node is used as input and target in the
            ArciDispatch algorithm, the input value will be used as input for
            the connected functions, but not as output.
        :type wildcard: bool, optional

        :param no_call:
            If True data node estimation function is not used.
        :type no_call: bool, optional

        :param shrink:
            If True the dispatcher is shrink before the dispatch.
        :type shrink: bool, optional

        :param rm_unused_nds:
            If True unused function and sub-dispatcher nodes are removed from
            workflow.
        :type rm_unused_nds: bool, optional

        :param output_type:
            Type of function output:

                + 'all': a dictionary with all dispatch outputs.
                + 'list': a list with all outputs listed in `outputs`.
                + 'dict': a dictionary with any outputs listed in `outputs`.
        :type output_type: str, optional
        """

        self.dsp = dsp
        self.outputs = outputs
        self.cutoff = cutoff
        self.wildcard = wildcard
        self.no_call = no_call
        self.shrink = shrink
        self.output_type = output_type
        self.inputs_dist = inputs_dist
        self.rm_unused_nds = rm_unused_nds
        self.name = self.__name__ = dsp.name
        self.__doc__ = dsp.__doc__
        from .sol import Solution
        self.solution = Solution(dsp)


    def __call__(self, *input_dicts, copy_input_dicts=False, _sol_output=None,
                 _sol=None):

        # Combine input dictionaries.
        i = combine_dicts(*input_dicts, copy=copy_input_dicts)

        # Dispatch the function calls.
        self.solution = self.dsp.dispatch(
            i, self.outputs, self.cutoff, self.inputs_dist, self.wildcard,
            self.no_call, self.shrink, self.rm_unused_nds,
            stopper=_sol and _sol[1].stopper
        )

        return self._return(self.solution, _sol_output, _sol)

    def _return(self, solution, _sol_output, _sol):
        outs = self.outputs
        solution.parent = _sol
        # Store solution.
        if _sol_output is not None:
            _sol_output['solution'] = solution

        # Set output.
        if self.output_type != 'all':
            try:
                # Save outputs.
                return selector(outs, solution, output_type=self.output_type)
            except KeyError:
                missed = set(outs).difference(solution)  # Outputs not reached.

                # Raise error
                msg = '\n  Unreachable output-targets: {}\n  Available ' \
                      'outputs: {}'.format(missed, list(solution.keys()))

                raise DispatcherError(msg, sol=solution)

        return solution  # Return outputs.

[docs]    def copy(self):
        return _copy.deepcopy(self)




[docs]class SubDispatchFunction(SubDispatch):
    """
    It converts a :func:`~schedula.Dispatcher` into a function.

    This function takes a sequence of arguments or a key values as input of the
    dispatch.

    :return:
        A function that executes the dispatch of the given `dsp`.
    :rtype: callable

    .. seealso:: :func:`~schedula.Dispatcher.dispatch`,
       :func:`~schedula.Dispatcher.shrink_dsp`

    **Example**:

    A dispatcher with two functions `max` and `min` and an unresolved cycle
    (i.e., `a` --> `max` --> `c` --> `min` --> `a`):

    .. dispatcher:: dsp
       :opt: graph_attr={'ratio': '1'}

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher(name='Dispatcher')
        >>> dsp.add_function('max', max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> from math import log
        >>> def my_log(x):
        ...     return log(x - 1)
        >>> dsp.add_function('log(x - 1)', my_log, inputs=['c'],
        ...                  outputs=['a'], input_domain=lambda c: c > 1)
        'log(x - 1)'

    Extract a static function node, i.e. the inputs `a` and `b` and the
    output `a` are fixed::

        >>> fun = SubDispatchFunction(dsp, 'myF', ['a', 'b'], ['a'])
        >>> fun.__name__
        'myF'
        >>> fun(2, 1)
        0.0

    .. dispatcher:: fun
       :opt: workflow=True, graph_attr={'ratio': '1'}

        >>> fun.dsp.name = 'Created function internal'

    The created function raises a ValueError if un-valid inputs are
    provided:

    .. dispatcher:: fun
       :opt: workflow=True, graph_attr={'ratio': '1'}
       :code:

        >>> fun(1, 0)  # doctest: +IGNORE_EXCEPTION_DETAIL
        Traceback (most recent call last):
        ...
        DispatcherError:
          Unreachable output-targets: ...
          Available outputs: ...
    """

[docs]    def __init__(self, dsp, function_id, inputs, outputs=None, cutoff=None,
                 inputs_dist=None, shrink=True, wildcard=True):
        """
        Initializes the Sub-dispatch Function.

        :param dsp:
            A dispatcher that identifies the model adopted.
        :type dsp: schedula.Dispatcher

        :param function_id:
            Function name.
        :type function_id: str

        :param inputs:
            Input data nodes.
        :type inputs: list[str], iterable

        :param outputs:
            Ending data nodes.
        :type outputs: list[str], iterable, optional

        :param cutoff:
            Depth to stop the search.
        :type cutoff: float, int, optional

        :param inputs_dist:
            Initial distances of input data nodes.
        :type inputs_dist: dict[str, int | float], optional
        """

        if shrink:
            dsp = dsp.shrink_dsp(inputs, outputs, cutoff=cutoff,
                                 inputs_dist=inputs_dist, wildcard=wildcard)

        if outputs:
            missed = set(outputs).difference(dsp.nodes)  # Outputs not reached.

            if missed:  # If outputs are missing raise error.

                available = list(dsp.data_nodes.keys())  # Available data nodes.

                # Raise error
                msg = '\n  Unreachable output-targets: {}\n  Available ' \
                      'outputs: {}'.format(missed, available)
                raise ValueError(msg)

        # Set internal proprieties
        self.inputs = inputs
        dsp.name = function_id  # Set dsp name equal to function id.
        no_call = False
        from schedula.utils.sol import Solution
        self._sol = sol = Solution(
            dsp, dict.fromkeys(inputs, None), outputs, wildcard, None,
            inputs_dist, no_call, False
        )

        # Initialize as sub dispatch.
        super(SubDispatchFunction, self).__init__(
            dsp, outputs, cutoff, sol.inputs_dist, wildcard, no_call,
            True, True, 'list'
        )

        # Define the function to return outputs sorted.
        if outputs is None:
            self.output_type = 'all'
        elif len(outputs) == 1:
            self.output_type = 'values'


[docs]    def parse_inputs(self, valid_keyword, *args, **kwargs):
        inputs = map_list(self.inputs, *args)
        # Check multiple values for the same argument.
        i = next((i for i in kwargs if i in inputs), None)
        if i:
            msg = "%s() got multiple values for argument '%s'"
            raise TypeError(msg % (self.dsp.name, i))

        i = next((i for i in sorted(kwargs) if i not in valid_keyword), None)
        if i:
            msg = "%s() got an unexpected keyword argument '%s'"
            raise TypeError(msg % (self.dsp.name, i))

        inputs = combine_dicts(self.solution.inputs, inputs, kwargs)

        m = [k for k in self.inputs if k not in inputs]
        if m:
            n, p, m, s = len(m), '', list(map("'{}'".format, m)), ' '
            if n > 1:
                p = 's'
                m[-1] = 'and ' + m[-1]
                if n > 2:
                    s = ', '
            m = s.join(m)
            msg = "%s() missing %d required positional argument%s: %s"
            raise TypeError(msg % (self.dsp.name, n, p, m))
        return inputs


    def __call__(self, *args, _sol_output=None, _sol=None, **kwargs):
        # Namespace shortcuts.
        self.solution = sol = self._sol.copy_structure()
        sol.stopper = (_sol and _sol[1].stopper) or self.dsp.stopper

        # Update inputs.
        input_values = self.parse_inputs(self.dsp.nodes, *args, **kwargs)

        # Define the function to populate the workflow.
        def i_val(k):
            return {'value': input_values[k]}

        # Initialize.
        sol._init_workflow(input_values, i_val, self.inputs_dist, False)

        # Dispatch outputs.
        sol.run()

        # Return outputs sorted.
        return self._return(sol, _sol_output, _sol)



[docs]class SubDispatchPipe(SubDispatchFunction):
    """
    It converts a :func:`~schedula.Dispatcher` into a function.

    This function takes a sequence of arguments as input of the dispatch.

    :return:
        A function that executes the pipe of the given `dsp`.
    :rtype: callable

    .. seealso:: :func:`~schedula.Dispatcher.dispatch`,
       :func:`~schedula.Dispatcher.shrink_dsp`

    **Example**:

    A dispatcher with two functions `max` and `min` and an unresolved cycle
    (i.e., `a` --> `max` --> `c` --> `min` --> `a`):

    .. dispatcher:: dsp
       :opt: graph_attr={'ratio': '1'}

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher(name='Dispatcher')
        >>> dsp.add_function('max', max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> def func(x):
        ...     return x - 1
        >>> dsp.add_function('x - 1', func, inputs=['c'], outputs=['a'])
        'x - 1'

    Extract a static function node, i.e. the inputs `a` and `b` and the
    output `a` are fixed::

        >>> fun = SubDispatchPipe(dsp, 'myF', ['a', 'b'], ['a'])
        >>> fun.__name__
        'myF'
        >>> fun(2, 1)
        1

    .. dispatcher:: fun
       :opt: workflow=True, graph_attr={'ratio': '1'}

        >>> fun.dsp.name = 'Created function internal'

    The created function raises a ValueError if un-valid inputs are
    provided:

    .. dispatcher:: fun
       :opt: workflow=True, graph_attr={'ratio': '1'}
       :code:

        >>> fun(1, 0)
        0
    """

[docs]    def __init__(self, dsp, function_id, inputs, outputs=None, cutoff=None,
                 inputs_dist=None, no_domain=True, wildcard=True):
        """
        Initializes the Sub-dispatch Function.

        :param dsp:
            A dispatcher that identifies the model adopted.
        :type dsp: schedula.Dispatcher

        :param function_id:
            Function name.
        :type function_id: str

        :param inputs:
            Input data nodes.
        :type inputs: list[str], iterable

        :param outputs:
            Ending data nodes.
        :type outputs: list[str], iterable, optional

        :param cutoff:
            Depth to stop the search.
        :type cutoff: float, int, optional

        :param inputs_dist:
            Initial distances of input data nodes.
        :type inputs_dist: dict[str, int | float], optional
        """

        from schedula.utils.sol import Solution
        self.solution = sol = Solution(
            dsp, inputs, outputs, wildcard, cutoff, inputs_dist, True, True,
            no_domain=no_domain
        )
        sol.run()
        from .alg import _union_workflow, _convert_bfs
        bfs = _union_workflow(sol)
        o, bfs = outputs or sol, _convert_bfs(bfs)
        dsp = dsp._get_dsp_from_bfs(o, bfs_graphs=bfs)

        super(SubDispatchPipe, self).__init__(
            dsp, function_id, inputs, outputs=outputs, cutoff=cutoff,
            inputs_dist=inputs_dist, shrink=False, wildcard=wildcard
        )
        self._sol.no_call = True
        self._sol._init_workflow()
        self._sol.run()
        self._sol.no_call = False

        def _make_tks(v, s):
            nxt_nds = s.workflow[v]
            nxt_dsp = [n for n in nxt_nds if s.nodes[n]['type'] == 'dispatcher']
            nxt_dsp = [(n, s._edge_length(s.dmap[v][n], s.nodes[n]))
                       for n in nxt_dsp]
            return v, s, nxt_nds, nxt_dsp

        self.pipe = [_make_tks(*v['task'][-1]) for v in self._sol.pipe.values()]


    def _init_new_solution(self, _sol):
        key_map, sub_sol, stopper = {}, {}, _sol and _sol[1].stopper or None
        for k, s in self._sol.sub_sol.items():
            ns = s.copy_structure(dist=1)
            ns.stopper = stopper or ns.stopper
            ns.sub_sol = sub_sol
            key_map[s] = ns
            sub_sol[ns.index] = ns
        return key_map[self._sol], lambda x: key_map[x]

    def _init_workflows(self, inputs):
        self.solution.inputs.update(inputs)
        for s in self.solution.sub_sol.values():
            s._init_workflow(clean=False)

    def _callback_pipe_failure(self):
        pass

    def __call__(self, *args, _sol_output=None, _sol=None, **kwargs):
        self.solution, key_map = self._init_new_solution(_sol)
        self._init_workflows(self.parse_inputs(self.inputs, *args, **kwargs))

        for v, s, nxt_nds, nxt_dsp in self.pipe:
            s = key_map(s)

            if s.stopper.is_set():
                raise DispatcherAbort("Stop requested.", sol=self.solution)

            if not s._set_node_output(v, False, next_nds=nxt_nds):
                self._callback_pipe_failure()
                break

            for n, vw_d in nxt_dsp:
                s._set_sub_dsp_node_input(v, n, [], s.check_cutoff, False, vw_d)
            s._see_remote_link_node(v)

        # Return outputs sorted.
        return self._return(self.solution, _sol_output, _sol)



[docs]class NoSub:
    """Class for avoiding to add a sub solution to the workflow."""



[docs]class DispatchPipe(NoSub, SubDispatchPipe):
    """
    It converts a :func:`~schedula.Dispatcher` into a function.

    This function takes a sequence of arguments as input of the dispatch.

    :return:
        A function that executes the pipe of the given `dsp`, updating its
        workflow.
    :rtype: callable

    .. note::
        This wrapper is not thread safe, because it overwrite the solution.

    .. seealso:: :func:`~schedula.Dispatcher.dispatch`,
       :func:`~schedula.Dispatcher.shrink_dsp`

    **Example**:

    A dispatcher with two functions `max` and `min` and an unresolved cycle
    (i.e., `a` --> `max` --> `c` --> `min` --> `a`):

    .. dispatcher:: dsp
       :opt: graph_attr={'ratio': '1'}

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher(name='Dispatcher')
        >>> dsp.add_function('max', max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> def func(x):
        ...     return x - 1
        >>> dsp.add_function('x - 1', func, inputs=['c'], outputs=['a'])
        'x - 1'

    Extract a static function node, i.e. the inputs `a` and `b` and the
    output `a` are fixed::

        >>> fun = DispatchPipe(dsp, 'myF', ['a', 'b'], ['a'])
        >>> fun.__name__
        'myF'
        >>> fun(2, 1)
        1

    .. dispatcher:: fun
       :opt: workflow=True, graph_attr={'ratio': '1'}

        >>> fun.dsp.name = 'Created function internal'

    The created function raises a ValueError if un-valid inputs are
    provided:

    .. dispatcher:: fun
       :opt: workflow=True, graph_attr={'ratio': '1'}
       :code:

        >>> fun(1, 0)
        0
    """

    def _init_new_solution(self, _sol):
        return self._sol, lambda x: x

    def _init_workflows(self, inputs):
        for s in self.solution.sub_sol.values():
            s._visited.clear()
        return super(DispatchPipe, self)._init_workflows(inputs)

    def _callback_pipe_failure(self):
        raise DispatcherError("The pipe is not respected.", sol=self.solution)



[docs]class DFun(object):
    """
     A 3-tuple ``(out, fun, **kwds)``, used to prepare a list of calls to
     :meth:`Dispatcher.add_function()`.

     The workhorse is the :meth:`addme()` which delegates to
     :meth:`Dispatcher.add_function()`:

       - ``out``: a scalar string or a string-list that, sent as `output` arg,
       - ``fun``: a callable, sent as `function` args,
       - ``kwds``: any keywords of :meth:`Dispatcher.add_function()`.
       - Specifically for the 'inputs' argument, if present in `kwds`, use them
         (a scalar-string or string-list type, possibly empty), else inspect
         function; in any case wrap the result in a tuple (if not already a
         list-type).

         .. note::
            Inspection works only for regular args, no ``*args, **kwds``
            supported, and they will fail late, on :meth:`addme()`, if no
            `input` or `inp` defined.

    **Example**:

    .. dispatcher:: dsp
       :opt: graph_attr={'ratio': '1'}
       :code:

        >>> dfuns = [
        ...     DFun('res', lambda num: num * 2),
        ...     DFun('res2', lambda num, num2: num + num2, weight=30),
        ...     DFun(out=['nargs', 'res22'],
        ...          fun=lambda *args: (len(args), args),
        ...          inputs=('res', 'res1')
        ...     )]
        >>> dfuns
        [DFun('res', <function <lambda> at 0x...>, ),
         DFun('res2', <function <lambda> at 0x...>, weight=30),
         DFun(['nargs', 'res22'], <function <lambda> at 0x...>,
              inputs=('res', 'res1'))]
        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher()
        >>> DFun.add_dfuns(dfuns, dsp)

    """

[docs]    def __init__(self, out, fun, inputs=None, **kwds):
        self.out = out
        self.fun = fun
        if inputs is not None:
            kwds['inputs'] = inputs
        self.kwds = kwds
        assert 'outputs' not in kwds and 'function' not in kwds, self


    def __repr__(self, *args, **kwargs):
        kwds = selector(set(self.kwds) - {'fun', 'out'}, self.kwds)
        return 'DFun(%r, %r, %s)' % (
            self.out,
            self.fun,
            ', '.join('%s=%s' % (k, v) for k, v in kwds.items()))

[docs]    def copy(self):
        cp = DFun(**vars(self))
        cp.kwds = dict(self.kwds)
        return cp


[docs]    def inspect_inputs(self):
        fun_params = inspect.signature(self.fun).parameters
        assert not any(p.kind for p in fun_params.values()
                       if p.kind != inspect.Parameter.POSITIONAL_OR_KEYWORD), (
            "Found '*args or **kwds on function!", self)
        return tuple(fun_params.keys())


[docs]    def addme(self, dsp):
        kwds = self.kwds
        out = self.out
        fun = self.fun

        if not isinstance(out, (tuple, list)):
            out = (out,)
        else:
            pass

        inp = kwds.pop('inputs', None)
        if inp is None:
            inp = self.inspect_inputs()

        if not isinstance(inp, (tuple, list)):
            inp = (inp,)
        else:
            pass

        if 'description' not in kwds:
            kwds['function_id'] = '%s%s --> %s' % (fun.__name__, inp, out)

        return dsp.add_function(inputs=inp,
                                outputs=out,
                                function=fun,
                                **kwds)


    @classmethod
[docs]    def add_dfuns(cls, dfuns, dsp):
        for uf in dfuns:
            try:
                uf.addme(dsp)
            except KeyboardInterrupt as ex:
                raise ex
            except Exception as ex:
                raise ValueError("Failed adding dfun %s due to: %s: %s"
                                 % (uf, type(ex).__name__, ex)) from ex




def _get_parameters(func, include_kwargs=False):
    var = (inspect._VAR_POSITIONAL, inspect._VAR_KEYWORD)

    if include_kwargs:
        var += inspect._KEYWORD_ONLY,

    par = collections.OrderedDict()
    sig = _get_signature(func, 0)
    for k, v in sig._parameters.items():
        if v._kind in var:
            break
        par[k] = v
    return par


[docs]def add_function(dsp, inputs_kwargs=False, inputs_defaults=False, **kw):
    """
    Decorator to add a function to a dispatcher.

    :param dsp:
        A dispatcher.
    :type dsp: schedula.Dispatcher

    :param inputs_kwargs:
        Do you want to include kwargs as inputs? 
    :type inputs_kwargs: bool
    
    :param inputs_defaults:
        Do you want to set default values? 
    :type inputs_defaults: bool
    
    :param kw:
        See :func:~`schedula.Dispatcher.add_function`.
    :type kw: dict

    :return:
        Decorator.
    :rtype: callable
    
    **Example**:
    
    .. dispatcher:: dsp
       :opt: graph_attr={'ratio': '1'}

        >>> import schedula as sh
        >>> dsp = sh.Dispatcher(name='Dispatcher')
        >>> @sh.add_function(dsp, outputs=['e'])
        ... def func(a, b, c, d=0):
        ...     return (a + b) - c + d
        
    .. dispatcher:: dsp
       :opt: graph_attr={'ratio': '1'}
       
        >>> import schedula as sh
        >>> dsp = sh.Dispatcher(name='Dispatcher')
        >>> @sh.add_function(dsp, True, True, outputs=['e'])
        ... def func(a, b, c, d=0):
        ...     return (a + b) - c + d
    """

    def decorator(f):
        par = {}
        if 'inputs' not in kw or inputs_defaults:
            par = _get_parameters(f, inputs_kwargs)

        kw['inputs'] = kw.get('inputs', tuple(par))

        dsp.add_function(function=f, **kw)

        if inputs_defaults:
            for k, v in zip(kw['inputs'], par.values()):
                if v._default is not inspect._empty:
                    dsp.set_default_value(k, v._default)
        return f

    return decorator
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  Source code for schedula.utils.sol

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It contains a comprehensive list of all modules and classes within dispatcher.

Docstrings should provide sufficient understanding for any individual function.
"""
import collections
import heapq
import logging
import time
from .alg import add_edge_fun, remove_edge_fun, get_full_pipe, _sort_sk_wait_in
from .cst import START, NONE, PLOT
from .dsp import SubDispatch, stlp, parent_func, NoSub
from .exc import DispatcherError, DispatcherAbort
from .base import Base


log = logging.getLogger(__name__)


# noinspection PyTypeChecker
[docs]class Solution(Base, collections.OrderedDict):
    def __hash__(self):
        return id(self)

[docs]    def __init__(self, dsp=None, inputs=None, outputs=None, wildcard=False,
                 cutoff=None, inputs_dist=None, no_call=False,
                 rm_unused_nds=False, wait_in=None, no_domain=False,
                 _empty=False, index=(-1,), stopper=None):

        super(Solution, self).__init__()
        self.index = index
        self.rm_unused_nds = rm_unused_nds
        self.no_call = no_call
        self.no_domain = no_domain
        self.cutoff = cutoff
        self._wait_in = wait_in or {}
        self.outputs = set(outputs or ())
        self.parent = None
        self._pipe = []

        from .. import Dispatcher
        self._set_dsp_features(dsp or Dispatcher())

        self.stopper = stopper or self.dsp.stopper

        if not _empty:
            self._set_inputs(inputs, inputs_dist)

            # Set wildcards.
            self._set_wildcards(*((inputs, outputs) if wildcard else ()))

            # Initialize workflow params.
            self._init_workflow()


    def _input_value(self):
        # Define a function that return the input value of a given data node.
        if self.no_call:
            # noinspection PyUnusedLocal
            def input_value(k):
                return {}
        else:
            inputs = self.inputs

            def input_value(k):
                return {'value': inputs[k]}
        return input_value

    def _set_dsp_features(self, dsp):
        self.dsp = dsp
        self.name = dsp.name
        self.nodes = dsp.nodes
        self.dmap = dsp.dmap
        self.raises = dsp.raises
        self._pred = dsp.dmap.pred
        self._succ = dsp.dmap.succ
        self._edge_length = dsp._edge_length

    def _set_inputs(self, inputs, initial_dist):
        if self.no_call:
            # Set initial values.
            initial_values = dict.fromkeys(self.dsp.default_values, NONE)

            if inputs is not None:  # Update initial values with input values.
                initial_values.update(dict.fromkeys(inputs, NONE))
        else:
            # Set initial values.
            initial_values = {k: v['value']
                              for k, v in self.dsp.default_values.items()}

            if inputs is not None:  # Update initial values with input values.
                initial_values.update(inputs)

        # Set initial values.
        initial_distances = {k: v['initial_dist']
                             for k, v in self.dsp.default_values.items()
                             if not inputs or k not in inputs}

        if initial_dist is not None:  # Update initial distances.
            initial_distances.update(initial_dist)

        self.inputs, self.inputs_dist = initial_values, initial_distances

    def _set_wildcards(self, inputs=None, outputs=None):
        """
        Update wildcards set with the input data nodes that are also outputs.

        :param inputs:
            Input data nodes.
        :type inputs: list[str], iterable, optional

        :param outputs:
            Ending data nodes.
        :type outputs: list[str], iterable, optional
        """

        w = self._wildcards = set()  # Clean wildcards.

        if outputs and inputs:
            node, wi = self.nodes, self._wait_in.get  # Namespace shortcut.

            # Input data nodes that are in output_targets.
            w_crd = {u: node[u] for u in inputs if u in outputs or wi(u, False)}

            # Data nodes without the wildcard.
            w.update([k for k, v in w_crd.items() if v.get('wildcard', True)])

    def _update_methods(self):
        self._wf_add_edge = add_edge_fun(self.workflow)
        self._wf_remove_edge = remove_edge_fun(self.workflow)
        self.check_wait_in = self._check_wait_input_flag()
        self.check_targets = self._check_targets()
        self.check_cutoff = self._check_cutoff()

    def _clean_set(self):
        self.clear()
        from networkx import DiGraph
        self.workflow = DiGraph()
        self._visited = set()
        self._wf_pred = self.workflow.pred
        self._errors = collections.OrderedDict()
        self.sub_sol = {self.index: self}
        self.fringe = []  # Use heapq with (distance, wait, label).
        self.dist, self.seen, self._meet = {START: -1}, {START: -1}, {START: -1}
        self._update_methods()
        self._pipe = []

    def _init_workflow(self, inputs=None, input_value=None, inputs_dist=None,
                       initial_dist=0.0, clean=True):

        # Clean previous outputs.
        if clean:
            self._clean_set()

        # Namespace shortcuts for speed.
        add_value = self._add_initial_value

        self._visited.add(START)  # Nodes visited by the algorithm.

        # Add the starting node to the workflow graph.
        self.workflow.add_node(START, type='start')

        inputs_dist = inputs_dist or self.inputs_dist or {}  # Update inp dist.
        inputs = inputs or self.inputs
        input_value = input_value or self._input_value()

        # Add initial values to fringe and seen.
        it = ((inputs_dist.get(v, 0.0) + initial_dist, v) for v in inputs)
        for d, k in sorted(it):
            add_value(k, input_value(k), d)

        self._add_out_dsp_inputs()

    def _close(self, cached_ids):
        p = self.index[:-1]
        if p:
            p = self.sub_sol[p]
            if self.index in cached_ids:
                k = cached_ids[self.index]
            else:
                i = self.index[-1:]
                k = next(k for k, v in p.nodes.items() if v['index'] == i)
                cached_ids[self.index] = k
            return not set(p.dmap[k]).difference(p.dist)
        return False

[docs]    def run(self):
        # Initialized and terminated dispatcher sets.
        dsp_closed, dsp_init, cached_ids = set(), {self.index}, {}

        # Reset function pipe.
        pipe = self._pipe = []

        # A function to check if a dispatcher has been initialized.
        check_dsp = dsp_init.__contains__

        # Namespaces shortcuts
        dsp_init_add, pipe_append = dsp_init.add, pipe.append
        dsp_closed_add = dsp_closed.add
        fringe, check_cutoff = self.fringe, self.check_cutoff

        def _dsp_closed_add(s):
            dsp_closed_add(s.index)
            for val in s.dsp.sub_dsp_nodes.values():
                _s = s.sub_sol.get(s.index + val['index'], None)
                if _s:
                    _dsp_closed_add(_s)

        while fringe:
            # Visit the closest available node.
            n = (d, _, (v, sol)) = heapq.heappop(fringe)

            if sol.stopper.is_set():
                raise DispatcherAbort("Stop requested.", sol=self)

            # Skip terminated sub-dispatcher or visited nodes.
            if sol.index in dsp_closed or (v is not START and v in sol.dist):
                continue

            # Close sub-dispatcher solution when all outputs are satisfied.
            if sol._close(cached_ids):
                _dsp_closed_add(sol)
                cached_ids.pop(sol.index)
                continue

            dsp_init_add(sol.index)  # Update initialized dispatcher sets.

            pipe_append(n)  # Add node to the pipe.

            # Set and visit nodes.
            if not sol._visit_nodes(v, d, fringe, check_cutoff, self.no_call):
                if self is sol:
                    break  # Reach all targets.
                else:
                    _dsp_closed_add(sol)  # Terminated sub-dispatcher.

            # See remote link node.
            sol._see_remote_link_node(v, fringe, d, check_dsp)

        if self.rm_unused_nds:  # Remove unused func and sub-dsp nodes.
            self._remove_unused_nodes()

        return self  # Data outputs.


[docs]    def get_sub_dsp_from_workflow(self, sources, reverse=False,
                                  add_missing=False, check_inputs=True):
        sub_dsp = self.dsp.get_sub_dsp_from_workflow(
            sources, self.workflow, reverse=reverse, add_missing=add_missing,
            check_inputs=check_inputs
        )

        return sub_dsp  # Return the sub-dispatcher map.


    @property
    def pipe(self):
        return get_full_pipe(self)

[docs]    def copy_structure(self, **kwargs):
        sol = self.__class__(
            self.dsp, self.inputs, self.outputs, False, self.cutoff,
            self.inputs_dist, self.no_call, self.rm_unused_nds, self._wait_in,
            self.no_domain, True, self.index, self.stopper
        )
        sol._clean_set()
        it = ['_wildcards', 'inputs', 'inputs_dist']
        it += [k for k, v in kwargs.items() if v]
        for k in it:
            setattr(sol, k, getattr(self, k))
        return sol


    def __deepcopy__(self, memo):
        y = super(Solution, self).__deepcopy__(memo)
        y._update_methods()
        return y

    @property
    def full_name(self):
        """
        Returns the full node id.

        :return:
            Full node id.
        :rtype: tuple[str]
        """

        sub_sol = self.sub_sol

        def _get_id(path):
            p, i = path[:-1], path[-1:]
            if p:
                for k, v in sub_sol[p].nodes.items():
                    if v['index'] == i:
                        return _get_id(p) + (k,)
            s = sub_sol[path]
            return (s.parent and (s.parent[1].full_name + s.parent[:1])) or ()

        return _get_id(self.index)

    def _add_out_dsp_inputs(self):
        # Nodes that are out of the dispatcher nodes.
        o = sorted(set(self.inputs).difference(self.nodes))

        # Add nodes that are out of the dispatcher nodes.
        if self.no_call:
            self.update(collections.OrderedDict.fromkeys(o, None))
        else:
            self.update(collections.OrderedDict((k, self.inputs[k]) for k in o))

    def _check_targets(self):
        """
        Returns a function to terminate the ArciDispatch algorithm when all
        targets have been visited.

        :return:
            A function to terminate the ArciDispatch algorithm.
        :rtype: (str) -> bool
        """

        if self.outputs:

            targets = self.outputs.copy()  # Namespace shortcut for speed.

            def check_targets(node_id):
                """
                Terminates ArciDispatch algorithm when all targets have been
                visited.

                :param node_id:
                    Data or function node id.
                :type node_id: str

                :return:
                    True if all targets have been visited, otherwise False.
                :rtype: bool
                """

                try:
                    targets.remove(node_id)  # Remove visited node.
                    return not targets  # If no targets terminate the algorithm.
                except KeyError:  # The node is not in the targets set.
                    return False
        else:
            # noinspection PyUnusedLocal
            def check_targets(node_id):
                return False

        return check_targets  # Return the function.

    def _check_cutoff(self):
        """
        Returns a function to stop the search of the investigated node of the
        ArciDispatch algorithm.

        :return:
            A function to stop the search.
        :rtype: (int | float) -> bool
        """

        if self.cutoff is not None:

            cutoff = self.cutoff  # Namespace shortcut for speed.

            def check_cutoff(distance):
                """
                Stops the search of the investigated node of the ArciDispatch
                algorithm.

                :param distance:
                    Distance from the starting node.
                :type distance: float, int

                :return:
                    True if distance > cutoff, otherwise False.
                :rtype: bool
                """

                return distance > cutoff  # Check cutoff distance.

        else:  # cutoff is None.
            # noinspection PyUnusedLocal
            def check_cutoff(distance):
                return False

        return check_cutoff  # Return the function.

    def _check_wait_input_flag(self):
        """
        Returns a function to stop the search of the investigated node of the
        ArciDispatch algorithm.

        :return:
            A function to stop the search.
        :rtype: (bool, str) -> bool
        """

        wf_pred = self._wf_pred  # Namespace shortcuts.
        pred = {k: set(v).issubset for k, v in self._pred.items()}

        if self._wait_in:
            we = self._wait_in.get  # Namespace shortcut.

            def check_wait_input_flag(wait_in, n_id):
                """
                Stops the search of the investigated node of the ArciDispatch
                algorithm, until all inputs are satisfied.

                :param wait_in:
                    If True the node is waiting input estimations.
                :type wait_in: bool

                :param n_id:
                    Data or function node id.
                :type n_id: str

                :return:
                    True if all node inputs are satisfied, otherwise False.
                :rtype: bool
                """

                # Return true if the node inputs are satisfied.
                if we(n_id, wait_in):
                    return not pred[n_id](wf_pred[n_id])
                return False

        else:
            def check_wait_input_flag(wait_in, n_id):
                # Return true if the node inputs are satisfied.
                return wait_in and not pred[n_id](wf_pred[n_id])

        return check_wait_input_flag  # Return the function.

    def _get_node_estimations(self, node_attr, node_id):
        """
        Returns the data nodes estimations and `wait_inputs` flag.

        :param node_attr:
            Dictionary of node attributes.
        :type node_attr: dict

        :param node_id:
            Data node's id.
        :type node_id: str

        :returns:

            - node estimations with minimum distance from the starting node, and
            - `wait_inputs` flag
        :rtype: (dict[str, T], bool)
        """

        # Get data node estimations.
        estimations = self._wf_pred[node_id]

        wait_in = node_attr['wait_inputs']  # Namespace shortcut.

        # Check if node has multiple estimations and it is not waiting inputs.
        if len(estimations) > 1 and not self._wait_in.get(node_id, wait_in):
            # Namespace shortcuts.
            dist, edg_length, adj = self.dist, self._edge_length, self.dmap.adj

            est = []  # Estimations' heap.

            for k, v in estimations.items():  # Calculate length.
                if k is not START:
                    d = dist[k] + edg_length(adj[k][node_id], node_attr)
                    heapq.heappush(est, (d, k, v))

            # The estimation with minimum distance from the starting node.
            estimations = {est[0][1]: est[0][2]}

            # Remove unused workflow edges.
            self.workflow.remove_edges_from([(v[1], node_id) for v in est[1:]])

        return estimations, wait_in  # Return estimations and wait_inputs flag.

    def _remove_wait_in(self):

        ll = _sort_sk_wait_in(self)
        n_d = set()

        for d, k, _, w in ll:
            if d == ll[0][0]:
                w[k] = False
                if w is self._wait_in:
                    n_d.add(k)
        return n_d, ll

    def _set_node_output(self, node_id, no_call, next_nds=None):
        """
        Set the node outputs from node inputs.

        :param node_id:
            Data or function node id.
        :type node_id: str

        :param no_call:
            If True data node estimation function is not used.
        :type no_call: bool

        :return:
            If the output have been evaluated correctly.
        :rtype: bool
        """

        # Namespace shortcuts.
        node_attr = self.nodes[node_id]
        node_type = node_attr['type']

        if node_type == 'data':  # Set data node.
            return self._set_data_node_output(node_id, node_attr, no_call,
                                              next_nds)

        elif node_type == 'function':  # Set function node.
            return self._set_function_node_output(node_id, node_attr, no_call,
                                                  next_nds)

    def _evaluate_function(self, args, node_id, node_attr, attr):
        if 'started' not in attr:
            attr['started'] = time.time()

        func = node_attr['function']
        pfunc = parent_func(func)
        if isinstance(pfunc, SubDispatch) and not isinstance(pfunc, NoSub):
            res = func(*args, _sol_output=attr, _sol=(node_id, self))
        else:
            res = func(*args)
        return res

    def _set_data_node_output(self, node_id, node_attr, no_call, next_nds=None):
        """
        Set the data node output from node estimations.

        :param node_id:
            Data node id.
        :type node_id: str

        :param node_attr:
            Dictionary of node attributes.
        :type node_attr: dict[str, T]

        :param no_call:
            If True data node estimations are not used.
        :type no_call: bool

        :return:
            If the output have been evaluated correctly.
        :rtype: bool
        """

        # Get data node estimations.
        est, wait_in = self._get_node_estimations(node_attr, node_id)

        if not no_call:
            # noinspection PyUnresolvedReferences
            attr = self.workflow.node[node_id]
            if node_id is PLOT:
                est = est.copy()
                est[PLOT] = {'value': {'obj': self}}
            # Final estimation of the node and node status.
            if not wait_in:
                if 'function' in node_attr:  # Evaluate output.
                    try:
                        kwargs = {k: v['value'] for k, v in est.items()}
                        value = self._evaluate_function(
                            (kwargs,), node_id, node_attr, attr
                        )
                    except KeyboardInterrupt as ex:
                        raise ex
                    except Exception as ex:
                        if 'started' in attr:
                            dt = time.time() - attr['started']
                            attr['duration'] = dt
                        # Some error occurs.
                        msg = "Failed DISPATCHING '%s' due to:\n  %r"
                        self._warning(msg, node_id, ex)
                        return False
                else:
                    # Data node that has just one estimation value.
                    value = list(est.values())[0]['value']

            else:  # Use the estimation function of node.
                try:
                    # Dict of all data node estimations.
                    kwargs = {k: v['value'] for k, v in est.items()}

                    # Evaluate output.
                    value = self._evaluate_function(
                        (kwargs,), node_id, node_attr, attr
                    )
                except KeyboardInterrupt as ex:
                    raise ex
                except Exception as ex:
                    if 'started' in attr:
                        attr['duration'] = time.time() - attr['started']
                    # Is missing estimation function of data node or some error.
                    msg = "Failed DISPATCHING '%s' due to:\n  %r"
                    self._warning(msg, node_id, ex)
                    return False
            try:
                # Apply filters to output.
                value = self._apply_filters(value, node_id, node_attr, attr)
            except KeyboardInterrupt as ex:
                raise ex
            except Exception as ex:
                if 'started' in attr:
                    attr['duration'] = time.time() - attr['started']
                # Some error occurs.
                msg = "Failed DISPATCHING '%s' due to:\n  %r"
                self._warning(msg, node_id, ex)
                return False

            if value is not NONE:  # Set data output.
                self[node_id] = value

            if 'started' in attr:
                attr['duration'] = time.time() - attr['started']

            if 'callback' in node_attr:  # Invoke callback func of data node.
                try:
                    # noinspection PyCallingNonCallable
                    node_attr['callback'](value)
                except KeyboardInterrupt as ex:
                    raise ex
                except Exception as ex:
                    msg = "Failed CALLBACKING '%s' due to:\n  %s"
                    self._warning(msg, node_id, ex)

            value = {'value': value}  # Output value.
        else:
            self[node_id] = NONE  # Set data output.

            value = {}  # Output value.

        if next_nds:
            # namespace shortcuts for speed.
            wf_add_edge = self._wf_add_edge

            for u in next_nds:  # Set workflow.
                wf_add_edge(node_id, u, **value)

        else:
            # namespace shortcuts for speed.
            n, has, sub_sol = self.nodes, self.workflow.has_edge, self.sub_sol

            def no_visited_in_sub_dsp(i):
                node = n[i]
                if node['type'] == 'dispatcher' and has(i, node_id):
                    visited = sub_sol[self.index + node['index']]._visited
                    return node['inputs'][node_id] not in visited
                return True

            # List of functions.
            succ_fun = [u for u in self._succ[node_id]
                        if no_visited_in_sub_dsp(u)]

            # Check if it has functions as outputs and wildcard condition.
            if succ_fun and succ_fun[0] not in self._visited:
                # namespace shortcuts for speed.
                wf_add_edge = self._wf_add_edge

                for u in succ_fun:  # Set workflow.
                    wf_add_edge(node_id, u, **value)

        return True  # Return that the output have been evaluated correctly.

    def _apply_filters(self, res, node_id, node_attr, attr):
        filters = []
        # Apply filters to results.
        for f in node_attr.get('filters', ()):
            if not filters:
                if 'started' not in attr:
                    attr['started'] = time.time()
                filters.append(res)
            pfunc = parent_func(f)
            if isinstance(pfunc, SubDispatch) and not isinstance(pfunc, NoSub):
                out = {}
                res = f(res, _sol_output=out, _sol=(node_id, self))
                filters.append(out['solution'])
            else:
                res = f(res)
                filters.append(res)

        if filters:
            attr['solution_filters'] = filters

        return res

    def _set_function_node_output(self, node_id, node_attr, no_call,
                                  next_nds=None):
        """
        Set the function node output from node inputs.

        :param node_id:
            Function node id.
        :type node_id: str

        :param node_attr:
            Dictionary of node attributes.
        :type node_attr: dict[str, T]

        :param no_call:
            If True data node estimation function is not used.
        :type no_call: bool

        :return:
            If the output have been evaluated correctly.
        :rtype: bool
        """

        # Namespace shortcuts for speed.
        o_nds, dist = node_attr['outputs'], self.dist

        # List of nodes that can still be estimated by the function node.
        output_nodes = next_nds or set(self._succ[node_id]).difference(dist)

        if not output_nodes:  # This function is not needed.
            self.workflow.remove_node(node_id)  # Remove function node.
            return False

        wf_add_edge = self._wf_add_edge  # Namespace shortcuts for speed.

        if no_call:
            for u in output_nodes:  # Set workflow out.
                wf_add_edge(node_id, u)
            return True

        args = self._wf_pred[node_id]  # List of the function's arguments.
        args = [args[k]['value'] for k in node_attr['inputs']]
        args = [v for v in args if v is not NONE]

        attr = {'started': time.time()}
        try:
            if not self.no_domain and 'input_domain' in node_attr:
                # noinspection PyCallingNonCallable
                attr['solution_domain'] = s = node_attr['input_domain'](*args)
            else:
                s = True
            if not s:
                return False  # Args are not respecting the domain.
            else:  # Use the estimation function of node.
                res = self._evaluate_function(args, node_id, node_attr, attr)
                # Apply filters to results.
                res = self._apply_filters(res, node_id, node_attr, attr)

                attr['results'] = res
                attr['duration'] = time.time() - attr['started']

                # Save node.
                self.workflow.add_node(node_id, **attr)

                # List of function results.
                res = res if len(o_nds) > 1 else [res]
        except KeyboardInterrupt as ex:
            raise ex
        except Exception as ex:
            if isinstance(ex, DispatcherError):  # Save intermediate results.
                attr['duration'] = time.time() - attr['started']

                # Save node.
                self.workflow.add_node(node_id, **attr)
            # Is missing function of the node or args are not in the domain.
            msg = "Failed DISPATCHING '%s' due to:\n  %r"
            self._warning(msg, node_id, ex)
            return False

        for k, v in zip(o_nds, res):  # Set workflow.
            if k in output_nodes and v is not NONE:
                wf_add_edge(node_id, k, value=v)

        return True  # Return that the output have been evaluated correctly.

    def _add_initial_value(self, data_id, value, initial_dist=0.0,
                           fringe=None, check_cutoff=None, no_call=None):
        """
        Add initial values updating workflow, seen, and fringe.

        :param fringe:
            Heapq of closest available nodes.
        :type fringe: list[(float | int, bool, (str, Dispatcher)]

        :param check_cutoff:
            Check the cutoff limit.
        :type check_cutoff: (int | float) -> bool

        :param no_call:
            If True data node estimation function is not used.
        :type no_call: bool

        :param data_id:
            Data node id.
        :type data_id: str

        :param value:
            Data node value e.g., {'value': val}.
        :type value: dict[str, T]

        :param initial_dist:
            Data node initial distance in the ArciDispatch algorithm.
        :type initial_dist: float, int, optional

        :return:
            True if the data has been visited, otherwise false.
        :rtype: bool
        """

        # Namespace shortcuts for speed.
        nodes, seen, edge_weight = self.nodes, self.seen, self._edge_length
        wf_remove_edge, check_wait_in = self._wf_remove_edge, self.check_wait_in
        wf_add_edge, dsp_in = self._wf_add_edge, self._set_sub_dsp_node_input
        update_view = self._update_meeting

        if fringe is None:
            fringe = self.fringe

        if no_call is None:
            no_call = self.no_call

        check_cutoff = check_cutoff or self.check_cutoff

        if data_id not in nodes:  # Data node is not in the dmap.
            return False

        wait_in = nodes[data_id]['wait_inputs']  # Store wait inputs flag.

        index = nodes[data_id]['index']  # Store node index.

        wf_add_edge(START, data_id, **value)  # Add edge.

        if data_id in self._wildcards:  # Check if the data node has wildcard.

            self._visited.add(data_id)  # Update visited nodes.

            self.workflow.add_node(data_id)  # Add node to workflow.

            for w, edge_data in self.dmap[data_id].items():  # See func node.
                wf_add_edge(data_id, w, **value)  # Set workflow.

                node = nodes[w]  # Node attributes.

                # Evaluate distance.
                vw_dist = initial_dist + edge_weight(edge_data, node)

                update_view(w, vw_dist)  # Update view distance.

                # Check the cutoff limit and if all inputs are satisfied.
                if check_cutoff(vw_dist):
                    wf_remove_edge(data_id, w)  # Remove workflow edge.
                    continue  # Pass the node.
                elif node['type'] == 'dispatcher':
                    dsp_in(data_id, w, fringe, check_cutoff, no_call, vw_dist)
                elif check_wait_in(True, w):
                    continue  # Pass the node.

                seen[w] = vw_dist  # Update distance.

                vd = (True, w, self.index + node['index'])  # Virtual distance.

                heapq.heappush(fringe, (vw_dist, vd, (w, self)))  # Add 2 heapq.

            return True

        update_view(data_id, initial_dist)  # Update view distance.

        if check_cutoff(initial_dist):  # Check the cutoff limit.
            wf_remove_edge(START, data_id)  # Remove workflow edge.
        elif not check_wait_in(wait_in, data_id):  # Check inputs.
            seen[data_id] = initial_dist  # Update distance.

            vd = (wait_in, data_id, self.index + index)  # Virtual distance.

            # Add node to heapq.
            heapq.heappush(fringe, (initial_dist, vd, (data_id, self)))

            return True
        return False

    def _update_meeting(self, node_id, dist):
        """

        :param node_id:
        :param dist:
        :return:
        """
        view = self._meet
        if node_id in self._meet:
            view[node_id] = max(dist, view[node_id])
        else:
            view[node_id] = dist

    def _visit_nodes(self, node_id, dist, fringe, check_cutoff, no_call=False):
        """
        Visits a node, updating workflow, seen, and fringe..

        :param node_id:
            Node id to visit.
        :type node_id: str

        :param dist:
            Distance from the starting node.
        :type dist: float, int

        :param fringe:
            Heapq of closest available nodes.
        :type fringe: list[(float | int, bool, (str, Dispatcher)]

        :param check_cutoff:
            Check the cutoff limit.
        :type check_cutoff: (int | float) -> bool

        :param no_call:
            If True data node estimation function is not used.
        :type no_call: bool, optional

        :return:
            False if all dispatcher targets have been reached, otherwise True.
        :rtype: bool
        """

        # Namespace shortcuts.
        wf_rm_edge, wf_has_edge = self._wf_remove_edge, self.workflow.has_edge
        edge_weight, nodes = self._edge_length, self.nodes

        self.dist[node_id] = dist  # Set minimum dist.

        self._visited.add(node_id)  # Update visited nodes.

        if not self._set_node_output(node_id, no_call):  # Set node output.
            # Some error occurs or inputs are not in the function domain.
            return True

        if self.check_targets(node_id):  # Check if the targets are satisfied.
            return False  # Stop loop.

        for w, e_data in self.dmap[node_id].items():
            if not wf_has_edge(node_id, w):  # Check wildcard option.
                continue

            node = nodes[w]  # Get node attributes.

            vw_d = dist + edge_weight(e_data, node)  # Evaluate dist.

            if check_cutoff(vw_d):  # Check the cutoff limit.
                wf_rm_edge(node_id, w)  # Remove edge that cannot be see.
                continue

            if node['type'] == 'dispatcher':
                self._set_sub_dsp_node_input(
                    node_id, w, fringe, check_cutoff, no_call, vw_d)

            else:  # See the node.
                self._see_node(w, fringe, vw_d)

        return True

    def _see_node(self, node_id, fringe, dist, w_wait_in=0):
        """
        See a node, updating seen and fringe.

        :param node_id:
            Node id to see.
        :type node_id: str

        :param fringe:
            Heapq of closest available nodes.
        :type fringe: list[(float | int, bool, (str, Dispatcher)]

        :param dist:
            Distance from the starting node.
        :type dist: float, int

        :param w_wait_in:
            Additional weight for sorting correctly the nodes in the fringe.
        :type w_wait_in: int, float

        :return:
            True if the node is visible, otherwise False.
        :rtype: bool
        """

        # Namespace shortcuts.
        seen, dists = self.seen, self.dist

        wait_in = self.nodes[node_id]['wait_inputs']  # Wait inputs flag.

        self._update_meeting(node_id, dist)  # Update view distance.

        # Check if inputs are satisfied.
        if self.check_wait_in(wait_in, node_id):
            pass  # Pass the node

        elif node_id in dists:  # The node w already estimated.
            if dist < dists[node_id]:  # Error for negative paths.
                raise DispatcherError('Contradictory paths found: '
                                      'negative weights?', sol=self)
        elif node_id not in seen or dist < seen[node_id]:  # Check min dist.
            seen[node_id] = dist  # Update dist.

            index = self.nodes[node_id]['index']  # Node index.

            # Virtual distance.
            vd = (w_wait_in + int(wait_in), node_id, self.index + index)

            # Add to heapq.
            heapq.heappush(fringe, (dist, vd, (node_id, self)))

            return True  # The node is visible.
        return False  # The node is not visible.

    def _remove_unused_nodes(self):
        """
        Removes unused function and sub-dispatcher nodes.
        """

        # Namespace shortcuts.
        nodes, wf_remove_node = self.nodes, self.workflow.remove_node
        add_visited, succ = self._visited.add, self.workflow.succ

        # Remove unused function and sub-dispatcher nodes.
        for n in (set(self._wf_pred) - set(self._visited)):
            node_type = nodes[n]['type']  # Node type.

            if node_type == 'data':
                continue  # Skip data node.

            if node_type == 'dispatcher' and succ[n]:
                add_visited(n)  # Add to visited nodes.
                i = self.index + nodes[n]['index']
                self.sub_sol[i]._remove_unused_nodes()
                continue  # Skip sub-dispatcher node with outputs.

            wf_remove_node(n)  # Remove unused node.

    def _init_sub_dsp(self, dsp, fringe, outputs, no_call, initial_dist, index):
        """
        Initialize the dispatcher as sub-dispatcher and update the fringe.

        :param fringe:
            Heapq of closest available nodes.
        :type fringe: list[(float | int, bool, (str, Dispatcher)]

        :param outputs:
            Ending data nodes.
        :type outputs: list[str], iterable

        :param no_call:
            If True data node estimation function is not used.
        :type no_call: bool
        """

        # Initialize as sub-dispatcher.
        sol = self.__class__(
            dsp, {}, outputs, False, None, None, no_call, False,
            wait_in=self._wait_in.get(dsp, None), index=self.index + index,
            stopper=self.stopper
        )

        sol.sub_sol = self.sub_sol

        for f in sol.fringe:  # Update the fringe.
            item = (initial_dist + f[0], (2,) + f[1][1:], f[-1])
            heapq.heappush(fringe, item)

        return sol

    def _check_close_sub_dsp(self):
        pass

    def _see_remote_link_node(self, node_id, fringe=None, dist=None,
                              check_dsp=lambda x: True):
        """
        See data remote links of the node (set output to remote links).

        :param node_id:
            Node id.
        :type node_id: str

        :param fringe:
            Heapq of closest available nodes.
        :type fringe: list[(float | int, bool, (str, Dispatcher)]

        :param dist:
            Distance from the starting node.
        :type dist: float, int

        :param check_dsp:
            A function to check if the remote dispatcher is ok.
        :type check_dsp: (Dispatcher) -> bool
        """

        node = self.nodes[node_id]  # Namespace shortcut.

        if node['type'] == 'data' and 'remote_links' in node:
            value = self[node_id]  # Get data output.

            for (dsp_id, dsp), type in node['remote_links']:
                if 'child' == type and check_dsp(self.index[:-1]):
                    # Get node id of remote sub-dispatcher.
                    sol = self.sub_sol[self.index[:-1]]
                    for n_id in stlp(dsp.nodes[dsp_id]['outputs'][node_id]):
                        b = n_id in sol._visited  # Node has been visited.

                        # Input do not coincide with the output.
                        if not (b or sol.workflow.has_edge(n_id, dsp_id)):
                            # Donate the result to the child.
                            sol._wf_add_edge(dsp_id, n_id, value=value)
                            if fringe is not None:
                                # See node.
                                sol._see_node(n_id, fringe, dist, w_wait_in=2)

    def _set_sub_dsp_node_input(self, node_id, dsp_id, fringe, check_cutoff,
                                no_call, initial_dist):
        """
        Initializes the sub-dispatcher and set its inputs.

        :param node_id:
            Input node to set.
        :type node_id: str

        :param dsp_id:
            Sub-dispatcher node id.
        :type dsp_id: str

        :param fringe:
            Heapq of closest available nodes.
        :type fringe: list[(float | int, bool, (str, Dispatcher)]

        :param check_cutoff:
            Check the cutoff limit.
        :type check_cutoff: (int | float) -> bool

        :param no_call:
            If True data node estimation function is not used.
        :type no_call: bool

        :param initial_dist:
            Distance to reach the sub-dispatcher node.
        :type initial_dist: int, float

        :return:
            If the input have been set.
        :rtype: bool
        """

        # Namespace shortcuts.
        node = self.nodes[dsp_id]
        dsp, pred = node['function'], self._wf_pred[dsp_id]
        distances, sub_sol = self.dist, self.sub_sol

        iv_nodes = [node_id]  # Nodes do be added as initial values.

        self._meet[dsp_id] = initial_dist  # Set view distance.

        # Check if inputs are satisfied.
        if self.check_wait_in(node['wait_inputs'], dsp_id):
            return False  # Pass the node

        if dsp_id not in distances:
            kw = {}
            if 'input_domain' in node and not (self.no_domain or self.no_call):
                # noinspection PyBroadException
                try:
                    kwargs = {k: v['value'] for k, v in pred.items()}
                    kw['solution_domain'] = s = node['input_domain'](kwargs)
                    if not s:
                        return False  # Args are not respecting the domain.
                    else:
                        iv_nodes = pred  # Args respect the domain.
                except Exception:
                    return False  # Some error occurs.

            # Initialize the sub-dispatcher.
            sub_sol[self.index + node['index']] = sol = self._init_sub_dsp(
                dsp, fringe, node['outputs'], no_call, initial_dist,
                node['index']
            )
            self.workflow.add_node(dsp_id, solution=sol, **kw)

            distances[dsp_id] = initial_dist  # Update min distance.
        else:
            sol = sub_sol[self.index + node['index']]

        for n_id in iv_nodes:
            # Namespace shortcuts.
            val = pred[n_id]

            for n in stlp(node['inputs'][n_id]):
                # Add initial value to the sub-dispatcher.
                sol._add_initial_value(
                    n, val, initial_dist, fringe, check_cutoff, no_call
                )

        return True

    def _warning(self, msg, node_id, ex, *args, **kwargs):
        """
        Handles the error messages.

        .. note:: If `self.raises` is True the dispatcher interrupt the dispatch
           when an error occur, otherwise it logs a warning.
        """

        if (self.raises and isinstance(ex, DispatcherError)) or \
                isinstance(ex, DispatcherAbort):
            ex.update(self)
            raise ex

        self._errors[node_id] = msg % ((node_id, ex) + args)
        node_id = '/'.join(self.full_name + (node_id,))

        if self.raises:
            raise DispatcherError(msg, node_id, ex, *args, sol=self, **kwargs)
        else:
            kwargs['exc_info'] = kwargs.get('exc_info', 1)
            log.error(msg, node_id, ex, *args, **kwargs)
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  Source code for schedula.utils.gen

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It contains classes and functions of general utility.

These are python-specific utilities and hacks - general data-processing or
numerical operations.
"""

import itertools

__author__ = 'Vincenzo Arcidiacono'


[docs]def counter(start=0, step=1):
    """
    Return a object whose .__call__() method returns consecutive values.

    :param start:
        Start value.
    :type start: int, float, optional

    :param step:
        Step value.
    :type step: int, float, optional
    """
    return itertools.count(start, step).__next__



[docs]class Token(str):
    """
    It constructs a unique constant that behaves like a string.

    Example::

        >>> s = Token('string')
        >>> s
        string
        >>> s == 'string'
        False
        >>> s == Token('string')
        False
        >>> {s: 1, Token('string'): 1}
        {string: 1, string: 1}
        >>> s.capitalize()
        'String'
    """

    def __repr__(self):
        return self

    def __eq__(self, other):
        return self is other

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

    def __hash__(self):
        return id(self)

    def __copy__(self):
        return self

    # noinspection PyUnusedLocal
    def __deepcopy__(self, memo):
        return self



[docs]def pairwise(iterable):
    """
    A sequence of overlapping sub-sequences.

    :param iterable:
        An iterable object.
    :type iterable: iterable

    :return:
        A zip object.
    :rtype: zip

    Example::

        >>> list(pairwise([1, 2, 3, 4, 5]))
        [(1, 2), (2, 3), (3, 4), (4, 5)]
    """

    a, b = itertools.tee(iterable)

    next(b, None)

    return zip(a, b)
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  Source code for schedula.utils.des

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It provides tools to find data, function, and sub-dispatcher node description.
"""

import re
import logging
from .dsp import SubDispatch, SubDispatchFunction, bypass, replicate_value, \
    parent_func

__author__ = 'Vincenzo Arcidiacono'

log = logging.getLogger(__name__)


[docs]def get_attr_doc(doc, attr_name, get_param=True, what='description'):
    if what == 'value_type':
        if get_param:
            m = re.search(r":param\b.*\b%s:" % attr_name, doc)
            if m:
                es = r":param[\s]+(?P<types>.*)[\s]+%s:"
                m = re.match(es % attr_name, m.group())
                if m:
                    m = m.groupdict()['types']
                    if m:
                        return m
            es = r":type[\s]+%s:" % attr_name
        else:
            es = r":rtype:"
    else:
        if get_param:
            es = r":param\b.*\b%s:" % attr_name
        else:
            es = r":returns?:"

    res = re.search(es, doc)
    if res:
        # noinspection PyUnresolvedReferences
        return get_summary(doc[res.regs[0][1]:].split('\n'))
    else:
        return ''



[docs]def get_summary(doc):
    while doc and not doc[0].strip():
        doc.pop(0)

    # If there's a blank line, then we can assume the first sentence /
    # paragraph has ended, so anything after shouldn't be part of the
    # summary
    for i, piece in enumerate(doc):
        if not piece.strip():
            doc = doc[:i]
            break

    # Try to find the "first sentence", which may span multiple lines
    m = re.search(r"^([A-Z].*?\.)(?:\s|$)", " ".join(doc).strip())
    if m:
        summary = m.group(1).strip()
    elif doc:
        summary = doc[0].strip()
    else:
        summary = ''

    return summary



def _search_doc_in_func(dsp, node_id, where_succ=True, node_type='function',
                        what='description'):
    nodes = dsp.nodes
    des, link = ('', '')

    # noinspection PyUnusedLocal
    def check(*args):
        return True

    if where_succ:
        neighbors = dsp.dmap.succ
        node_attr = 'inputs'
    else:
        neighbors = dsp.dmap.pred
        node_attr = 'outputs'

    if node_type == 'function':
        if not where_succ:
            def check(n):
                if dsp.dmap.out_degree(n) == 1:
                    return True
                func = parent_func(dsp.nodes[n].get('function', None))
                return isinstance(func, SubDispatch)

        def get_des(func_node):
            n_ix = func_node[node_attr].index(node_id)
            d, ll = '', ''
            if where_succ:
                fun, n = parent_func(func_node['function'], input_id=n_ix)
                if n < 0 or fun in (bypass, replicate_value):
                    fun, n_ix = parent_func(func_node['input_domain'],
                                            input_id=n_ix)
                    if n_ix < 0:
                        return d, ll
                else:
                    n_ix = n

            else:
                fun = parent_func(func_node['function'])

            if isinstance(fun, SubDispatchFunction):
                sub_dsp = fun.dsp
                n_id = getattr(fun, node_attr)[n_ix]
                n_att = sub_dsp.nodes[n_id]
                d, ll = search_node_description(n_id, n_att, sub_dsp, what)

            elif isinstance(fun, SubDispatch) and not where_succ:
                if fun.output_type == 'list':
                    sub_dsp = fun.dsp
                    n_id = getattr(fun, node_attr)[n_ix]
                    n_att = sub_dsp.nodes[n_id]
                    d, ll = search_node_description(n_id, n_att, sub_dsp, what)

            doc = fun.__doc__
            if not d and doc:
                from sphinx.util.inspect import getargspec
                attr_name = getargspec(fun)
                try:
                    attr_name = attr_name[0][n_ix] if where_succ else None
                except IndexError:
                    attr_name = attr_name[1]

                return get_attr_doc(doc, attr_name, where_succ, what), ''

            return d, ll
    else:
        if where_succ:
            def get_id(node):
                return node[node_attr][node_id]
        else:
            def get_id(node):
                it = node[node_attr].items()
                return next(n for n, m in it if m == node_id)

        def get_des(dsp_node):
            sub_dsp = dsp_node['function']
            n_id = get_id(dsp_node)
            return search_node_description(n_id, sub_dsp.nodes[n_id], sub_dsp,
                                           what)

    for k, v in ((k, nodes[k]) for k in sorted(neighbors[node_id])):
        if v['type'] == node_type and check(k):
            # noinspection PyBroadException
            try:
                des, link = get_des(v)
            except Exception:
                pass

        if des:
            return des, link

    if where_succ:
        return _search_doc_in_func(dsp, node_id, False, node_type, what=what)
    elif node_type == 'function':
        return _search_doc_in_func(dsp, node_id, True, 'dispatcher', what=what)
    return des, link


[docs]def search_node_description(node_id, node_attr, dsp, what='description'):
    if node_attr['type'] in ('function', 'dispatcher'):
        func = parent_func(node_attr.get('function', None))
    else:
        func = None

    if what in node_attr:
        des = node_attr[what]
    elif func:
        des = func.__doc__ or ''
        if not des:
            from .. import Dispatcher
            if isinstance(func, Dispatcher):
                des = func.name
            elif isinstance(func, SubDispatch):
                des = func.dsp.name
    elif not func:
        return _search_doc_in_func(dsp, node_id, what=what)
    else:
        des = ''

    link = get_link(node_id, func)
    des = get_summary(des.split('\n'))

    return des, link



[docs]def get_link(*items):
    for v in items:
        try:
            return '%s.%s' % (v.__module__, v.__name__)
        except AttributeError:
            pass
    return ''
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  Source code for schedula.utils.web

# coding=utf-8
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It provides functions to build a flask app from a dispatcher.
"""

import functools
import logging
import tempfile
import os.path as osp
from .drw import SiteMap, SiteFolder, FolderNode, SiteNode, basic_app

__author__ = 'Vincenzo Arcidiacono'


log = logging.getLogger(__name__)


[docs]class FolderNodeWeb(FolderNode):
    node_data = ()  # ('+set_value',)
    node_function = ('+function',)  # ('+input_domain',)
    edge_data = ()

    def _set_value(self):
        if self.type == 'data' and self.node_id in self.folder.dsp.nodes:
            set_value = self.folder.dsp.set_default_value
            yield '', functools.partial(set_value, self.node_id)

    def _function(self):
        name = 'function'
        if name in self.attr:
            yield '' if self.type == 'function' else name, self.attr[name]



[docs]class WebFolder(SiteFolder):
    folder_node = FolderNodeWeb
    ext = ''



[docs]class WebNode(SiteNode):
    ext = ''

    @property
    def name(self):
        return self.node_id



[docs]class WebMap(SiteMap):
    _view = site_index = lambda *args, **kwargs: None
    site_folder = WebFolder
    site_node = WebNode
    include_folders_as_filenames = False

    def _repr_svg_(self):
        raise NotImplementedError()

[docs]    def app(self, root_path=None, depth=-1, **kwargs):
        kwargs.pop('index', None)
        root_path = osp.abspath(root_path or tempfile.mktemp())
        app = basic_app(root_path, **kwargs)
        context = self.rules(depth=depth, index=False)
        for (node, extra), filepath in context.items():
            func = functools.partial(func_handler, node.obj)
            app.add_url_rule('/%s' % filepath, filepath, func, methods=['POST'])

        if context:
            app.add_url_rule(
                '/', next(iter(context.values())), methods=['POST']
            )

        return app


[docs]    def render(self, *args, **kwargs):
        raise NotImplementedError()




[docs]def func_handler(func):
    from flask import request, jsonify
    data = request.get_json(force=True)
    data['return'] = func(*data.get('args', ()), **data.get('kwargs', {}))
    return jsonify(data)
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  Source code for schedula.utils.io

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

"""
It provides functions to read and save a dispatcher from/to files.
"""

import dill

__author__ = 'Vincenzo Arcidiacono'


[docs]def save_dispatcher(dsp, path):
    """
    Write Dispatcher object in Python pickle format.

    Pickles are a serialized byte stream of a Python object.
    This format will preserve Python objects used as nodes or edges.

    :param dsp:
        A dispatcher that identifies the model adopted.
    :type dsp: schedula.Dispatcher

    :param path:
        File or filename to write.
        File names ending in .gz or .bz2 will be compressed.
    :type path: str, file

    .. testsetup::
        >>> from tempfile import mkstemp
        >>> file_name = mkstemp()[1]

    Example::

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher()
        >>> dsp.add_data('a', default_value=1)
        'a'
        >>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> save_dispatcher(dsp, file_name)
    """

    with open(path, 'wb') as f:
        dill.dump(dsp, f)



[docs]def load_dispatcher(path):
    """
    Load Dispatcher object in Python pickle format.

    Pickles are a serialized byte stream of a Python object.
    This format will preserve Python objects used as nodes or edges.

    :param path:
        File or filename to write.
        File names ending in .gz or .bz2 will be uncompressed.
    :type path: str, file

    :return:
        A dispatcher that identifies the model adopted.
    :rtype: schedula.Dispatcher

    .. testsetup::
        >>> from tempfile import mkstemp
        >>> file_name = mkstemp()[1]

    Example::

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher()
        >>> dsp.add_data('a', default_value=1)
        'a'
        >>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> save_dispatcher(dsp, file_name)

        >>> dsp = load_dispatcher(file_name)
        >>> dsp.dispatch(inputs={'b': 3})['c']
        3
    """

    # noinspection PyArgumentList
    with open(path, 'rb') as f:
        return dill.load(f)



[docs]def save_default_values(dsp, path):
    """
    Write Dispatcher default values in Python pickle format.

    Pickles are a serialized byte stream of a Python object.
    This format will preserve Python objects used as nodes or edges.

    :param dsp:
        A dispatcher that identifies the model adopted.
    :type dsp: schedula.Dispatcher

    :param path:
        File or filename to write.
        File names ending in .gz or .bz2 will be compressed.
    :type path: str, file

    .. testsetup::
        >>> from tempfile import mkstemp
        >>> file_name = mkstemp()[1]

    Example::

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher()
        >>> dsp.add_data('a', default_value=1)
        'a'
        >>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> save_default_values(dsp, file_name)
    """

    with open(path, 'wb') as f:
        dill.dump(dsp.default_values, f)



[docs]def load_default_values(dsp, path):
    """
    Load Dispatcher default values in Python pickle format.

    Pickles are a serialized byte stream of a Python object.
    This format will preserve Python objects used as nodes or edges.

    :param dsp:
        A dispatcher that identifies the model adopted.
    :type dsp: schedula.Dispatcher

    :param path:
        File or filename to write.
        File names ending in .gz or .bz2 will be uncompressed.
    :type path: str, file

    .. testsetup::
        >>> from tempfile import mkstemp
        >>> file_name = mkstemp()[1]

    Example::

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher()
        >>> dsp.add_data('a', default_value=1)
        'a'
        >>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> save_default_values(dsp, file_name)

        >>> dsp = Dispatcher(dmap=dsp.dmap)
        >>> load_default_values(dsp, file_name)
        >>> dsp.dispatch(inputs={'b': 3})['c']
        3
    """

    # noinspection PyArgumentList
    with open(path, 'rb') as f:
        dsp.__init__(dmap=dsp.dmap, default_values=dill.load(f))



[docs]def save_map(dsp, path):
    """
    Write Dispatcher graph object in Python pickle format.

    Pickles are a serialized byte stream of a Python object.
    This format will preserve Python objects used as nodes or edges.

    :param dsp:
        A dispatcher that identifies the model adopted.
    :type dsp: schedula.Dispatcher

    :param path:
        File or filename to write.
        File names ending in .gz or .bz2 will be compressed.
    :type path: str, file

    .. testsetup::
        >>> from tempfile import mkstemp
        >>> file_name = mkstemp()[1]

    Example::

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher()
        >>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> save_map(dsp, file_name)
    """
    with open(path, 'wb') as f:
        dill.dump(dsp.dmap, f)



[docs]def load_map(dsp, path):
    """
    Load Dispatcher map in Python pickle format.

    :param dsp:
        A dispatcher that identifies the model to be upgraded.
    :type dsp: schedula.schedula.Dispatcher

    :param path:
        File or filename to write.
        File names ending in .gz or .bz2 will be uncompressed.
    :type path: str, file

    .. testsetup::
        >>> from tempfile import mkstemp
        >>> file_name = mkstemp()[1]

    Example::

        >>> from schedula import Dispatcher
        >>> dsp = Dispatcher()
        >>> dsp.add_function(function=max, inputs=['a', 'b'], outputs=['c'])
        'max'
        >>> save_map(dsp, file_name)

        >>> dsp = Dispatcher()
        >>> load_map(dsp, file_name)
        >>> dsp.dispatch(inputs={'a': 1, 'b': 3})['c']
        3
    """
    with open(path, 'rb') as f:
        dsp.__init__(dmap=dill.load(f), default_values=dsp.default_values)
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  Source code for schedula.utils.exc

#!/usr/bin/env python
# -*- coding: UTF-8 -*-
#
# Copyright 2014-2017 European Commission (JRC);
# Licensed under the EUPL (the 'Licence');
# You may not use this work except in compliance with the Licence.
# You may obtain a copy of the Licence at: http://ec.europa.eu/idabc/eupl

""" Defines the dispatcher exception. """

__author__ = 'Vincenzo Arcidiacono'


[docs]class DispatcherError(ValueError):
    def __init__(self, *args, sol=None, **kwargs):
        super(DispatcherError, self).__init__(*args, **kwargs)
        self.plot = None
        self.sol = None
        self.update(sol)

    def update(self, sol):
        self.sol = sol
        self.plot = self.sol.plot if sol is not None else None



[docs]class DispatcherAbort(DispatcherError):
    pass
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