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Welcome to Pathomx’s documentation

Pathomx is a workflow-based tool for the analysis of metabolic pathways and visualisation
of associated experimental data.

[image: Screenshot of visual editor from Pathomx v2]
Workflow based data exploration: Workflows can be created, edited and shared using the
built-in analysis workflow editor. Set up standardised analysis approaches and apply them
to new data consistently. Add-remove tools to test different approaches, and re-apply
tried and tested methods to new data.

Metabolic pathway exploration: Browse through the metabolic pathway database, with
automated clean rendering of pathways. Add and remove metabolic pathways, show
intra-pathway linkages, and map metabolic routes through the system. Browse the
in-built database, following links to online resources for further information.

Metabolic data visualisation: Load experimental data gathered by mass-spectroscopy
(MS) or nuclear magnetic resonance (NMR) spectroscopy and visualise metabolic changes
overlaid on a a map of the sytem. Visualise gene-expression or protein quantity data
alongside to explore relationships between enzyme regulation and metabolic processes.
Use the built-in “Pathway Mining” tools to select the most up, down, or overall
regulated pathways in the given system to identify the key mechanisms at work.




Users



	Installation
	Windows (64bit)

	MacOS X

	Linux









More documentation is coming soon, in the meantime there are demos available on the Pathomx website here [http://pathomx.org/demos].




Developers

Below is API documentation for core/plugin developers. This is a work in progress as
documentation is added to the source code. You can submit patches via github.



	Developer Installation
	Getting Started

	Windows

	MacOS X

	Linux
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Installation

We’ve created installation packages for Pathomx for both Windows and MacOS X. Follow the
instructions below to install the software.


Windows (64bit)

Download the latest release as a Windows Installer (.msi) [http://download.pathomx.org/Pathomx-2.2.0-amd64.msi]. Double-click to start the
installation process. You may need to accept the installation. Icons will be added to
your Start menu and desktop. Launch as normal from there.




MacOS X

Download the latest release as a Mac Disk Image (.dmg) [http://download.pathomx.org/Pathomx-2.2.0.dmg]. Double-click to open, and drag
the Pathomx application into your Applications folder. Launch as normal.




Linux

Coming soon.
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Developer Installation

If you would like to help with Pathomx development you will need to install a source
version of the code. Note: This is not necessary if you just want to contribute plugins,
as these can be developed against the binary installation.


Getting Started

The development code is hosted on Github [http://github.com/pathomx/pathomx]. To contribute to development you should first
create an account on Github (if you don’t have one already), then fork the pathomx/pathomx
repo so you have a personal copy of the code. If you’re not familiar with Github, there is a
useful guide [https://help.github.com/articles/set-up-git] available here.

On your version of the repo (should be <username>/pathomx) you will see an url to clone
the repo to your desktop. Take this and then from the command line (in a folder where
you want the code to live) enter:

git clone <repository-url>





After a while you will get a folder named pathomx containing the code.

The following sections list platform-specific setup instructions required to make Pathomx
run. Follow the instructions from the section and then you should be ready to run from the
command line using:

python -m pathomx.Pathomx








Windows

Install Qt5 [https://qt-project.org/downloads] (Qt5.2) for Windows. Make the decision at this point whether you’re installing
64bit or 32bit and stick to it.

Install Python 2.7.6 Windows installer from the Python download site [http://www.python.org/getit/].

You can get Windows binaries for all required Python libraries from the Pythonlibs library [http://www.lfd.uci.edu/~gohlke/pythonlibs/].
At a minimum you will need to install NumPy [http://www.lfd.uci.edu/~gohlke/pythonlibs/#numpy], SciPy [http://www.lfd.uci.edu/~gohlke/pythonlibs/#scipy], Scikit-Learn [http://www.lfd.uci.edu/~gohlke/pythonlibs/#scikit-learn], Matplotlib [http://www.lfd.uci.edu/~gohlke/pythonlibs/#matplotlib]. Make sure that the installed
binaries match the architecture (32bit/64bit) of the installed Python.

For NMR data processing, you will need to install NMRGlue [http://code.google.com/p/nmrglue/downloads/list?q=label:Type-Installer] binaries.

For the dynamic pathway drawing plugin MetaViz you will also need to install Graphviz [http://graphviz.org/].

To run Pathomx from the command line, change to the cloned git folder and then enter:

python -m pathomx.Pathomx








MacOS X

The simplest approach to setting up a development environment is through the
MacOS X package manager Homebrew [http://brew.sh/]. It should be feasible to build all these tools from
source, but I’d strongly suggest you save yourself the bother.

Install Homebrew as follows:

ruby -e "$(curl -fsSL https://raw.github.com/Homebrew/homebrew/go/install)"





Once that is in place use brew install to install python, PyQt5 (which will
automatically install Qt5) and graphviz. Install pip for Python and add the packages
numpy, scipy, pydot, nmrglue, gpml2svg, poster, wheezy, sklearn, icoshift, matplotlib.
This can be done in a one liner with pip:

pip install numpy scipy pydot nmrglue gpml2svg poster wheezy sklearn icoshift matplotlib





That should be enough to get Pathomx up and running from the command line. For development a
useful tool to install is Total Terminal [http://totalterminal.binaryage.com/], which gets you access to the command line
via a hotkey.

To run Pathomx from the command line, change to the cloned git folder and then enter:

python -m pathomx.Pathomx








Linux

The development version (available via git) supports Python 3 and so can now be run on
Linux (tested on Ubuntu Saucy Salamander). Note: Python 3 PyQt5 is only available from 13.10.
To install on earlier releases of Ubuntu you will need to install from source.

There are a number of packages that need to be installed first:

sudo apt-get install python3-pyqt5 python3-matplotlib python3-requests python3-numpy python3-scipy python3-yapsy

pip3 install scikit-learn





Note that aside from python3-pyqt5 you can also install the other packages using pip3 (the names on PyPi are
the same as for the packages minus the python3- prefix). Once installation of the above has completed you’re ready to go.

To run Pathomx from the command line, change to the cloned git folder and then enter:

python -m pathomx.Pathomx
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API Reference

The API reference is intended for developers of Pathomx and associated plugins. It lists
the interfaces that are available to developers to create views and behaviours. Most complex
stuff (e.g. processing thread generation) is handled by the core application and exposed as
simplified interfaces for use.

Developing a plugin? Use one of the core plugins as a starting point and use this reference
to interpret what it’s doing.
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Colors
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Config


	
class pathomx.config.ConfigManager(defaults={}, *args, **kwargs)[source]

	
	
add_handler(key, handler, mapper=(<function <lambda> at 0x7f5a73f6cd70>, <function <lambda> at 0x7f5a73f6cde8>))[source]

	Add a handler (UI element) for a given config key.

The supplied handler should be a QWidget or QAction through which the user
can change the config setting. An automatic getter, setter and change-event
handler is attached which will keep the widget and config in sync. The attached
handler will default to the correct value from the current config.

An optional mapper may also be provider to handler translation from the values
shown in the UI and those saved/loaded from the config.






	
add_handlers(keyhandlers)[source]

	




	
get(key)[source]

	Get config value for a given key from the config manager.

Returns the value that matches the supplied key. If the value is not set a
default value will be returned as set by set_defaults.





	Parameters:	key (str) – The configuration key to return a config value for


	Return type:	Any supported (str, int, bool, list-of-supported-types)










	
getXMLConfig(root)[source]

	




	
remove_handler(key)[source]

	




	
replace(keyvalues, trigger_update=True)[source]

	Completely reset the config with a set of key values.

Note that this does not wipe handlers or triggers (see reset), it simply replaces the values
in the config entirely. It is the equivalent of unsetting all keys, followed by a
set_many. Anything not in the supplied keyvalues will revert to default.





	Parameters:	
	keyvalues (dict) – A dictionary of keys and values to set as defaults

	trigger_update (bool) – Flag whether to trigger a config update (+recalculation) after all values are set.














	
reset()[source]

	Reset the config manager to it’s initialised state.

This clears all values, unsets all defaults and removes all handlers, maps, and hooks.






	
set(key, value, trigger_handler=True, trigger_update=True)[source]

	Set config value for a given key in the config manager.

Set key to value. The optional trigger_update determines whether event hooks
will fire for this key (and so re-calculation). It is useful to suppress these
when updating multiple values for example.





	Parameters:	
	key (str) – The configuration key to set

	value (Any supported (str, int, bool, list-of-supported-types)) – The value to set the configuration key to






	Return type:	bool (success)












	
setXMLConfig(root)[source]

	




	
set_default(key, value, eventhook=1)[source]

	Set the default value for a given key.

This will be returned if the value is 
not set in the current config. It is important to include defaults for all 
possible config values for backward compatibility with earlier versions of a plugin.





	Parameters:	
	key (str) – The configuration key to set

	value (Any supported (str, int, bool, list-of-supported-types)) – The value to set the configuration key to

	eventhook (int RECALCULATE_ALL, RECALCULATE_VIEWS) – Attach either a full recalculation trigger (default), or a view-only recalculation trigger to these values.














	
set_defaults(keyvalues, eventhook=1)[source]

	Set the default value for a set of keys.

These will be returned if the value is 
not set in the current config. It is important to include defaults for all 
possible config values for backward compatibility with earlier versions of a plugin.





	Parameters:	
	keyvalues – A dictionary of keys and values to set as defaults

	eventhook (int RECALCULATE_ALL, RECALCULATE_VIEWS) – Attach either a full recalculation trigger (default), or a view-only recalculation trigger to these values.














	
set_many(keyvalues, trigger_update=True)[source]

	Set the value of multiple config settings simultaneously.

This postpones the 
triggering of the update signal until all values are set to prevent excess signals.
The trigger_update option can be set to False to prevent any update at all.





	Parameters:	
	keyvalues – A dictionary of keys and values to set.

	trigger_update (bool) – Flag whether to trigger a config update (+recalculation) after all values are set.














	
updated

	








	
class pathomx.config.QSettingsManager(defaults={}, *args, **kwargs)[source]

	
	
reset()[source]

	Reset the config manager to it’s initialised state.

This initialises QSettings, unsets all defaults and removes all handlers, maps, and hooks.










	
pathomx.config.build_dict_mapper(mdict)[source]

	Build a map function pair for forward and reverse mapping from a specified dict

Mapping requires both a forward and reverse (get, set) mapping function. This function
is used to automatically convert a supplied dict to a forward and reverse paired lambda.





	Parameters:	mdict (dict) – A dictionary of display values (keys) and stored values (values)


	Return type:	2-tuple of lambdas that perform forward and reverse map










	
pathomx.config.build_tuple_mapper(mlist)[source]

	Build a map function pair for forward and reverse mapping from a specified list of tuples





	Parameters:	mlist (list-of-tuples) – A list of tuples of display values (keys) and stored values (values)


	Return type:	2-tuple of lambdas that perform forward and reverse map










	
pathomx.config.types_MethodType(fn, handler, handler_class)[source]
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Custom Exceptions


	
exception pathomx.custom_exceptions.PathomxExternalResourceTimeoutException[source]

	




	
exception pathomx.custom_exceptions.PathomxExternalResourceUnavailableException[source]

	




	
exception pathomx.custom_exceptions.PathomxIncorrectFileFormatException[source]

	




	
exception pathomx.custom_exceptions.PathomxIncorrectFileStructureException[source]

	







          

      

      

    


    
         Copyright 2013, Martin A. Fitzpatrick, Catherine M. McGrath, Stephen P. Young.
      Created using Sphinx 1.3.1.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	Pathomx 2.2.0 documentation 

          	API Reference 
 
      

    


    
      
          
            
  
Data


	
class pathomx.data.DataDefinition(target, definition, title=None, *args, **kwargs)[source]

	
	
can_consume(data)[source]

	




	
cmp_map = {u'>=': <built-in function ge>, u'=': <built-in function eq>, u'<=': <built-in function le>, u'aloeic': <function at_least_one_element_in_common at 0x7f5a73f79578>, u'!=': <built-in function ne>, u'<': <built-in function lt>, u'>': <built-in function gt>}

	




	
get_cmp_fn(s)[source]

	








	
class pathomx.data.DataManager(parent, view, *args, **kwargs)[source]

	
	
add_input(interface)[source]

	




	
add_output(interface, dso=None, is_public=True)[source]

	




	
can_consume(data, consumer_defs=None)[source]

	




	
can_consume_which_of(datalist, consumer_defs=None)[source]

	




	
consume(data)[source]

	




	
consume_any_of(data_l)[source]

	




	
consume_with(data, consumer_def)[source]

	




	
consumed

	




	
get(interface)[source]

	




	
geto(interface)[source]

	




	
has_consumable(manager)[source]

	




	
interfaces_changed

	




	
notify_watchers(interface)[source]

	




	
provide(target)[source]

	




	
put(interface, dso, update_consumers=True)[source]

	




	
refresh_consumed_data()[source]

	




	
remove_input(interface)[source]

	




	
remove_output(interface)[source]

	




	
reset()[source]

	




	
source_updated

	




	
stop_consuming(target)[source]

	




	
stop_providing(data)[source]

	




	
unconsumed

	




	
unget(interface)[source]

	




	
unput(interface)[source]

	








	
class pathomx.data.DataSet(manager=None, size=(0, ), name=u'', description=u'', *args, **kwargs)[source]

	
	
annotations_from_XML(et, obj)[source]

	




	
annotations_to_XML(et, obj, anno)[source]

	




	
as_class_groups(d=0, fn=<Mock object>, classes=None)[source]

	




	
as_copy()[source]

	




	
as_filtered(dim=1, scales=None, classes=None, labels=None, entities=None)[source]

	




	
as_summary(fn=<Mock object>, dim=1, match_attribs=[u'classes', u'labels', u'entities'])[source]

	




	
classes_l

	




	
classes_n

	




	
classes_t

	




	
crop(shape)[source]

	




	
dimensions

	




	
empty(size=(0, ))[source]

	




	
entities_l

	




	
entities_n

	




	
entities_t

	




	
from_XML()[source]

	




	
import_data(dso)[source]

	




	
is_empty

	




	
labels_l

	




	
labels_n

	




	
labels_t

	




	
refresh_interfaces()[source]

	Refresh all interfaces, e.g. as_table






	
register_interface(interface_name, interface)[source]

	




	
remove_invalid_data(axis=1)[source]

	




	
scales_n

	




	
scales_r

	




	
scales_t

	




	
shape

	




	
to_XML()[source]

	








	
class pathomx.data.DataTreeItem(dso, header, parentItem)[source]

	a python object used to return row/column data, and keep note of
it’s parents and/or children


	
appendChild(item)[source]

	




	
child(row)[source]

	




	
childCount()[source]

	




	
columnCount()[source]

	




	
data(column)[source]

	




	
icon()[source]

	




	
parent()[source]

	




	
row()[source]

	








	
class pathomx.data.DataTreeModel(dsos=[], parent=None)[source]

	a model to display a few names, ordered by sex


	
columnCount(parent=None)[source]

	




	
data(index, role)[source]

	




	
headerData(column, orientation, role)[source]

	




	
index(row, column, parent)[source]

	




	
parent(index)[source]

	




	
refresh()[source]

	




	
rowCount(parent=<class 'QModelIndex'>)[source]

	




	
setupModelData()[source]

	








	
class pathomx.data.TableInterface(dso, *args, **kwargs)[source]

	
	
columnCount(parent)[source]

	




	
data(index, role)[source]

	




	
headerData(col, orientation, role)[source]

	




	
refresh()[source]

	




	
rowCount(parent)[source]

	




	
sort(col, order)[source]

	sort table by given column number col










	
pathomx.data.at_least_one_element_in_common(l1, l2)[source]

	







          

      

      

    


    
         Copyright 2013, Martin A. Fitzpatrick, Catherine M. McGrath, Stephen P. Young.
      Created using Sphinx 1.3.1.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          next |

        	
          previous |

        	Pathomx 2.2.0 documentation 

          	API Reference 
 
      

    


    
      
          
            
  
DB


	
class pathomx.db.Compound(**entries)[source]

	
	
as_csv()[source]

	




	
type = u'compound'

	




	
type_name = u'Compound'

	




	
url

	








	
class pathomx.db.Gene(**entries)[source]

	
	
as_csv()[source]

	




	
type = u'gene'

	




	
type_name = u'Gene'

	




	
url

	








	
class pathomx.db.Pathway(**entries)[source]

	
	
as_csv()[source]

	




	
type = u'pathway'

	




	
type_name = u'Pathway'

	




	
url

	








	
class pathomx.db.Protein(**entries)[source]

	
	
as_csv()[source]

	




	
type = u'protein'

	




	
type_name = u'Protein'

	




	
url

	








	
class pathomx.db.Reaction(**entries)[source]

	
	
as_csv()[source]

	




	
compounds

	




	
secondary_compounds

	




	
type = u'reaction'

	




	
type_name = u'Reaction'

	




	
url

	








	
class pathomx.db.ReactionIntermediate(**entries)[source]

	
	
name = u'n/a'

	




	
type = u'dummy'

	




	
type_name = u'n/a'

	








	
class pathomx.db.databaseManager[source]

	
	
add_compound(id, attr)[source]

	




	
add_db_synonyms(id, databases)[source]

	




	
add_gene(id, attr)[source]

	




	
add_identity(id, identity)[source]

	




	
add_pathway(id, attr)[source]

	




	
add_protein(id, attr)[source]

	




	
add_reaction(id, attr)[source]

	




	
add_synonym(id, synonym)[source]

	




	
add_synonyms(id, synonyms)[source]

	




	
extract_db_unification(db_unification)[source]

	




	
get_via_synonym(id)[source]

	




	
get_via_unification(database, id)[source]

	




	
load_compounds()[source]

	




	
load_genes()[source]

	




	
load_gibbs()[source]

	




	
load_identities()[source]

	




	
load_pathways()[source]

	




	
load_proteins()[source]

	




	
load_reactions()[source]

	




	
load_synonyms(filename=u'/home/docs/checkouts/readthedocs.org/user_builds/pathomx/checkouts/stable/pathomx/database/synonyms')[source]

	




	
load_xrefs()[source]

	




	
save_compounds()[source]

	




	
save_genes()[source]

	




	
save_pathways()[source]

	




	
save_proteins()[source]

	




	
save_reactions()[source]

	




	
save_synonyms()[source]
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Threads


	
class pathomx.threads.Worker(callback, *args, **kwargs)[source]

	Worker thread

Inherits from QRunnable to handler worker thread setup, signals and wrap-up.





	Parameters:	
	callback (function) – The function callback to run on this worker thread. Supplied args and 
kwargs will be passed through to the runner.

	args – Arguments to pass to the callback function

	kwargs – Keywords to pass to the callback function










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

	




	
run

	








	
class pathomx.threads.WorkerSignals[source]

	Defines the signals available from a running worker thread.

Supported signals are:


	finished

	No data

	error

	tuple (exctype, value, traceback.format_exc() )

	result

	dict data returned from processing

	status

	str one of standard status flag message types




	
error

	




	
finished

	




	
result

	




	
status
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Translate


	
pathomx.translate.tr(s, *args, **kwargs)[source]
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# -*- coding: utf-8 -*-
# Experimental data manager
# Loads a csv data file and extracts key information into usable structures for analysis
from __future__ import unicode_literals
import logging
logging.debug('Loading config.py')

# Import PyQt5 classes
from .qt import *
from .utils import CONVERT_TYPE_TO_XML, CONVERT_TYPE_FROM_XML

import os
import sys
import re
import base64
import numpy as np
import types

from collections import defaultdict, OrderedDict
import operator
import json
import logging

from copy import copy, deepcopy

try:
    import xml.etree.cElementTree as et
except ImportError:
    import xml.etree.ElementTree as et


RECALCULATE_ALL = 1
RECALCULATE_VIEW = 2


[docs]def types_MethodType(fn, handler, handler_class):
    try:
        return types.MethodType(fn, handler, handler_class)
    except TypeError:
        return types.MethodType(fn, handler)


[docs]def build_dict_mapper(mdict):
    '''
    Build a map function pair for forward and reverse mapping from a specified dict
    
    Mapping requires both a forward and reverse (get, set) mapping function. This function
    is used to automatically convert a supplied dict to a forward and reverse paired lambda.
    
    :param mdict: A dictionary of display values (keys) and stored values (values)
    :type mdict: dict
    :rtype: 2-tuple of lambdas that perform forward and reverse map
                
    '''
    rdict = {v: k for k, v in mdict.items()}
    return (
        lambda x: mdict[x] if x in mdict else x,
        lambda x: rdict[x] if x in rdict else x,
        )


try:
    unicode
except:
    unicode = str


[docs]def build_tuple_mapper(mlist):
    '''
    Build a map function pair for forward and reverse mapping from a specified list of tuples
    
    :param mlist: A list of tuples of display values (keys) and stored values (values)
    :type mlist: list-of-tuples
    :rtype: 2-tuple of lambdas that perform forward and reverse map
                
    '''
    rdict = {v: k for k, v in mlist}
    return (
        lambda x: mdict[x] if x in mdict else x,
        lambda x: rdict[x] if x in rdict else x,
        )


# CUSTOM HANDLERS

# QComboBox

def _get_QComboBox(self):
    """
        Get value QCombobox via re-mapping filter
    """
    return self._get_map(self.currentText())


def _set_QComboBox(self, v):
    """
        Set value QCombobox via re-mapping filter
    """
    self.setCurrentText(self._set_map(v))


def _event_QComboBox(self):
    """
        Return QCombobox change event signal
    """
    return self.currentTextChanged


# QCheckBox
def _get_QCheckBox(self):
    """
        Get state of QCheckbox
    """
    return self.isChecked()


def _set_QCheckBox(self, v):
    """
        Set state of QCheckbox
    """
    self.setChecked(v)


def _event_QCheckBox(self):
    """
        Return state change signal for QCheckbox
    """
    return self.stateChanged


# QAction
def _get_QAction(self):
    """
        Get checked state of QAction
    """
    return self.isChecked()


def _set_QAction(self, v):
    """
        Set checked state of QAction
    """
    self.setChecked(v)


def _event_QAction(self):
    """
        Return state change signal for QAction
    """
    return self.toggled
    

# QActionGroup
def _get_QActionGroup(self):
    """
        Get checked state of QAction
    """
    if self.checkedAction():
        return self.actions().index( self.checkedAction() )
    else:
        return None


def _set_QActionGroup(self, v):
    """
        Set checked state of QAction
    """
    self.actions()[v].setChecked(True)


def _event_QActionGroup(self):
    """
        Return state change signal for QAction
    """
    return self.triggered    


# QPushButton
def _get_QPushButton(self):
    """
        Get checked state of QPushButton
    """
    return self.isChecked()


def _set_QPushButton(self, v):
    """
        Set checked state of QPushButton
    """
    self.setChecked(v)


def _event_QPushButton(self):
    """
        Return state change signal for QPushButton
    """
    return self.toggled
    



# QSpinBox
def _get_QSpinBox(self):
    """
        Get current value for QSpinBox
    """
    return self.value()


def _set_QSpinBox(self, v):
    """
        Set current value for QSpinBox
    """
    self.setValue(v)


def _event_QSpinBox(self):
    """
        Return value change signal for QSpinBox
    """
    return self.valueChanged


# QDoubleSpinBox
def _get_QDoubleSpinBox(self):
    """
        Get current value for QDoubleSpinBox
    """
    return self.value()


def _set_QDoubleSpinBox(self, v):
    """
        Set current value for QDoubleSpinBox
    """
    self.setValue(v)


def _event_QDoubleSpinBox(self):
    """
        Return value change signal for QDoubleSpinBox
    """
    return self.valueChanged


# QPlainTextEdit
def _get_QPlainTextEdit(self):
    """
        Get current document text for QPlainTextEdit
    """
    return self.document().toPlainText()


def _set_QPlainTextEdit(self, v):
    """
        Set current document text for QPlainTextEdit
    """
    self.setPlainText(v)


def _event_QPlainTextEdit(self):
    """
        Return current value changed signal for QPlainTextEdit box.
        
        Note that this is not a native Qt signal but a signal manually fired on 
        the user's pressing the "Apply changes" to the code button. Attaching to the 
        modified signal would trigger recalculation on every key-press.
    """
    return self.sourceChangesApplied


# QLineEdit
def _get_QLineEdit(self):
    """
        Get current text for QLineEdit
    """
    return self.text()


def _set_QLineEdit(self, v):
    """
        Set current text for QLineEdit
    """
    self.setText(v)


def _event_QLineEdit(self):
    """
        Return current value changed signal for QLineEdit box.
    """
    return self.textChanged


# CodeEditor
def _get_CodeEditor(self):
    """
        Get current document text for CodeEditor. Wraps _get_QPlainTextEdit.
    """
    _get_QPlainTextEdit(self)


def _set_CodeEditor(self, v):
    """
        Set current document text for CodeEditor. Wraps _set_QPlainTextEdit.
    """
    _set_QPlainTextEdit(self, v)


def _event_CodeEditor(self):
    """
        Return current value changed signal for CodeEditor box. Wraps _event_QPlainTextEdit.
    """
    return _event_QPlainTextEdit(self)


# QListWidget
def _get_QListWidget(self):
    """
        Get currently selected values in QListWidget via re-mapping filter.
        
        Selected values are returned as a list.
    """
    return [self._get_map(s.text()) for s in self.selectedItems()]


def _set_QListWidget(self, v):
    """
        Set currently selected values in QListWidget via re-mapping filter.
        
        Supply values to be selected as a list.
    """
    if v:
        for s in v:
            self.findItems(self._set_map(s), Qt.MatchExactly)[0].setSelected(True)


def _event_QListWidget(self):
    """
        Return current selection changed signal for QListWidget.
    """
    return self.itemSelectionChanged


# QListWidgetWithAddRemoveEvent
def _get_QListWidgetAddRemove(self):
    """
        Get current values in QListWidget via re-mapping filter.
        
        Selected values are returned as a list.
    """
    return [self._get_map(self.item(n).text()) for n in range(0, self.count())]


def _set_QListWidgetAddRemove(self, v):
    """
        Set currently values in QListWidget via re-mapping filter.
        
        Supply values to be selected as a list.
    """
    self.clear()
    self.addItems([self._set_map(s) for s in v])


def _event_QListWidgetAddRemove(self):
    """
        Return current selection changed signal for QListWidget.
    """
    return self.itemAddedOrRemoved


# QColorButton
def _get_QColorButton(self):
    """
        Get current value for QColorButton
    """
    return self.color()


def _set_QColorButton(self, v):
    """
        Set current value for QColorButton
    """
    self.setColor(v)


def _event_QColorButton(self):
    """
        Return value change signal for QColorButton
    """
    return self.colorChanged


# QNoneDoubleSpinBox
def _get_QNoneDoubleSpinBox(self):
    """
        Get current value for QDoubleSpinBox
    """
    return self.value()


def _set_QNoneDoubleSpinBox(self, v):
    """
        Set current value for QDoubleSpinBox
    """
    self.setValue(v)


def _event_QNoneDoubleSpinBox(self):
    """
        Return value change signal for QDoubleSpinBox
    """
    return self.valueChanged


# ConfigManager handles configuration for a given appview
# Supports default values, change signals, export/import from file (for workspace saving)
[docs]class ConfigManager(QObject):

    # Signals
    updated = pyqtSignal(int)  # Triggered anytime configuration is changed (refresh)

    def __init__(self, defaults={}, *args, **kwargs):
        super(ConfigManager, self).__init__(*args, **kwargs)

        self.reset()
        self.defaults = defaults  # Same mapping as above, used when config not set

    def _get(self, key):
        if key in self.config:
            return self.config[key]
        else:
            return None

    # Get config
[docs]    def get(self, key):
        """ 
            Get config value for a given key from the config manager.
            
            Returns the value that matches the supplied key. If the value is not set a
            default value will be returned as set by set_defaults.
            
            :param key: The configuration key to return a config value for
            :type key: str
            :rtype: Any supported (str, int, bool, list-of-supported-types)
        """
        v = self._get(key)
        if v is not None:
            return v
        elif key in self.defaults:
            return self.defaults[key]
        else:
            return None


    def _set(self, key, value):
        self.config[key] = value

[docs]    def set(self, key, value, trigger_handler=True, trigger_update=True):
        """ 
            Set config value for a given key in the config manager.
            
            Set key to value. The optional trigger_update determines whether event hooks
            will fire for this key (and so re-calculation). It is useful to suppress these
            when updating multiple values for example.
            
            :param key: The configuration key to set
            :type key: str
            :param value: The value to set the configuration key to
            :type value: Any supported (str, int, bool, list-of-supported-types)
            :rtype: bool (success)              
        """
        if self._get(key) == value:
            return False  # Not updating

        # Set value
        self._set(key, value)

        if trigger_handler and key in self.handlers:
            # Trigger handler to update the view
            getter = self.handlers[key].getter
            setter = self.handlers[key].setter

            if setter and getter() != self._get(key):
                setter(self._get(key))

        # Trigger update notification
        if trigger_update:
            self.updated.emit(self.eventhooks[key] if key in self.eventhooks else RECALCULATE_ALL)

        return True

    # Defaults are used in absence of a set value (use for base settings)

[docs]    def set_default(self, key, value, eventhook=RECALCULATE_ALL):
        """
        Set the default value for a given key.
        
        This will be returned if the value is 
        not set in the current config. It is important to include defaults for all 
        possible config values for backward compatibility with earlier versions of a plugin.
        
        :param key: The configuration key to set
        :type key: str
        :param value: The value to set the configuration key to
        :type value: Any supported (str, int, bool, list-of-supported-types)
        :param eventhook: Attach either a full recalculation trigger (default), or a view-only recalculation trigger to these values.
        :type eventhook: int RECALCULATE_ALL, RECALCULATE_VIEWS
        
        """

        self.defaults[key] = value
        self.eventhooks[key] = eventhook
        self.updated.emit(eventhook)


[docs]    def set_defaults(self, keyvalues, eventhook=RECALCULATE_ALL):
        """
        Set the default value for a set of keys.
        
        These will be returned if the value is 
        not set in the current config. It is important to include defaults for all 
        possible config values for backward compatibility with earlier versions of a plugin.
        
        :param keyvalues: A dictionary of keys and values to set as defaults
        :type key: dict
        :param eventhook: Attach either a full recalculation trigger (default), or a view-only recalculation trigger to these values.
        :type eventhook: int RECALCULATE_ALL, RECALCULATE_VIEWS
        
        """
        for key, value in list(keyvalues.items()):
            self.defaults[key] = value
            self.eventhooks[key] = eventhook

        # Updating the defaults may update the config (if anything without a config value
        # is set by it; should check)
        self.updated.emit(eventhook)
    # Completely replace current config (wipe all other settings)


[docs]    def replace(self, keyvalues, trigger_update=True):
        """
        Completely reset the config with a set of key values.
        
        Note that this does not wipe handlers or triggers (see reset), it simply replaces the values
        in the config entirely. It is the equivalent of unsetting all keys, followed by a
        set_many. Anything not in the supplied keyvalues will revert to default.
        
        :param keyvalues: A dictionary of keys and values to set as defaults
        :type keyvalues: dict
        :param trigger_update: Flag whether to trigger a config update (+recalculation) after all values are set. 
        :type trigger_update: bool
        
        """
        self.config = []
        self.set_many(keyvalues)


[docs]    def set_many(self, keyvalues, trigger_update=True):
        """
        Set the value of multiple config settings simultaneously.
        
        This postpones the 
        triggering of the update signal until all values are set to prevent excess signals.
        The trigger_update option can be set to False to prevent any update at all.
            
        :param keyvalues: A dictionary of keys and values to set.
        :type key: dict
        :param trigger_update: Flag whether to trigger a config update (+recalculation) after all values are set. 
        :type trigger_update: bool
        """
        has_updated = False
        for k, v in list(keyvalues.items()):
            u = self.set(k, v, trigger_update=False)
            logging.debug('Workflow config; setting %s to %s' % (k, v))
            has_updated = has_updated or u

        if has_updated and trigger_update:
            self.updated.emit(RECALCULATE_ALL)
    # HANDLERS

    # Handlers are UI elements (combo, select, checkboxes) that automatically update
    # and updated from the config manager. Allows instantaneous updating on config
    # changes and ensuring that elements remain in sync


[docs]    def add_handler(self, key, handler, mapper=(lambda x: x, lambda x: x)):
        """
        Add a handler (UI element) for a given config key.
        
        The supplied handler should be a QWidget or QAction through which the user
        can change the config setting. An automatic getter, setter and change-event
        handler is attached which will keep the widget and config in sync. The attached
        handler will default to the correct value from the current config.
        
        An optional mapper may also be provider to handler translation from the values
        shown in the UI and those saved/loaded from the config.

        """
        # Add map handler for converting displayed values to internal config data
        if type(mapper) == dict or type(mapper) == OrderedDict:  # By default allow dict types to be used
            mapper = build_dict_mapper(mapper)

        elif type(mapper) == list and type(mapper[0]) == tuple:
            mapper = build_tuple_mapper(mapper)

        handler._get_map, handler._set_map = mapper

        if key in self.handlers: # Already there; so skip must remove first to replace
            return

        self.handlers[key] = handler

        handler.setter = types_MethodType(globals().get('_set_%s' % type(handler).__name__), handler, type(handler) )
        handler.getter = types_MethodType(globals().get('_get_%s' % type(handler).__name__), handler, type(handler) )
        handler.updater = types_MethodType(globals().get('_event_%s' % type(handler).__name__), handler, type(handler) )
    
        print("Add handler %s for %s" % ( type(handler).__name__, key))
        handler_callback = lambda x = None: self.set(key, handler.getter(), trigger_handler=False)
        handler.updater().connect(handler_callback)
        
        # Store this so we can issue a specific remove on deletes
        self.handler_callbacks[key] = handler_callback

        # Keep handler and data consistent
        if self._get(key):
            handler.setter(self._get(key))

        # If the key is in defaults; set the handler to the default state (but don't add to config)
        elif key in self.defaults:
            handler.setter(self.defaults[key])

        # If the key is not in defaults, set the config to match the handler
        else:
            self._set(key, handler.getter())


[docs]    def add_handlers(self, keyhandlers):
        for key, handler in list(keyhandlers.items()):
            self.add_handler(key, handler)
            

[docs]    def remove_handler(self, key):
        if key in self.handlers:
            handler = self.handlers[key]
            handler.updater().disconnect( self.handler_callbacks[key])
            del self.handlers[key]
    


[docs]    def reset(self):
        """ 
            Reset the config manager to it's initialised state.
            
            This clears all values, unsets all defaults and removes all handlers, maps, and hooks.
        """
        self.config = {}
        self.handlers = {}
        self.handler_callbacks = {}
        self.defaults = {}
        self.maps = {}
        self.eventhooks = {}
        

[docs]    def getXMLConfig(self, root):
        config = et.SubElement(root, "Config")
        for ck, cv in list(self.config.items()):
            co = et.SubElement(config, "ConfigSetting")
            co.set("id", ck)
            t = type(cv).__name__
            co.set("type", type(cv).__name__)
            co = CONVERT_TYPE_TO_XML[t](co, cv)
            
        return root
    

[docs]    def setXMLConfig(self, root):

        config = {}
        for xconfig in root.findall('Config/ConfigSetting'):
            #id="experiment_control" type="unicode" value="monocyte at intermediate differentiation stage (GDS2430_2)"/>
            if xconfig.get('type') in CONVERT_TYPE_FROM_XML:
                v = CONVERT_TYPE_FROM_XML[xconfig.get('type')](xconfig)
            config[xconfig.get('id')] = v

        self.set_many(config, trigger_update=False)




[docs]class QSettingsManager(ConfigManager):

[docs]    def reset(self):
        """ 
            Reset the config manager to it's initialised state.
            
            This initialises QSettings, unsets all defaults and removes all handlers, maps, and hooks.
        """
        self.settings = QSettings()
        self.handlers = {}
        self.handler_callbacks = {}
        self.defaults = {}
        self.maps = {}
        self.eventhooks = {}


    def _get(self, key):
        if self.settings.value(key, None) is not None:
            # Map type to that in defaults: required in case QVariant is a string
            # representation of the actual value (e.g. on Windows Reg)
            v = self.settings.value(key)
            if key in self.defaults and type(v) != type(self.defaults[key]):
                t = type(self.defaults[key])
                type_munge = {
                    int: QMetaType.Int,
                    float: QMetaType.Float,
                    str: QMetaType.QString,
                    unicode: QMetaType.QString,
                    bool: QMetaType.Bool,
                    list: QMetaType.QStringList,
                }   
                qv = QVariant( v )
                qv.convert(type_munge[t])
                v = qv.value()
            return v

        else:
            return None

    def _set(self, key, value):
        self.settings.setValue(key, value)
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  Source code for pathomx.threads

# -*- coding: utf-8 -*-
from __future__ import unicode_literals
import logging
logging.debug('Loading threads.py')

# Import PyQt5 classes
from .qt import *
import sys
import traceback


[docs]class WorkerSignals(QObject):
    '''
    Defines the signals available from a running worker thread.
    
    Supported signals are:
    
    finished
        No data
        
    error
        `tuple` (exctype, value, traceback.format_exc() )
        
    result
        `dict` data returned from processing
        
    status
        `str` one of standard status flag message types
        
    '''
    finished = pyqtSignal()
    error = pyqtSignal(tuple)
    result = pyqtSignal(dict)
    status = pyqtSignal(str)



[docs]class Worker(QRunnable):
    '''
    Worker thread
    
    Inherits from QRunnable to handler worker thread setup, signals and wrap-up.

    :param callback: The function callback to run on this worker thread. Supplied args and 
                     kwargs will be passed through to the runner.
    :type callback: function
    :param args: Arguments to pass to the callback function
    :param kwargs: Keywords to pass to the callback function

    '''

    def __init__(self, callback, *args, **kwargs):
        super(Worker, self).__init__()
        # Store constructor arguments (re-used for processing)
        self.callback = callback
        self.args = args
        self.kwargs = kwargs
        self.signals = WorkerSignals()

    @pyqtSlot()
    def run(self):
        '''
        Initialise the runner function with passed args, kwargs.
        '''

        # Retrieve args/kwargs here; and fire processing using them
        try:
            result = self.callback(*self.args, **self.kwargs)
        except:
            traceback.print_exc()
            exctype, value = sys.exc_info()[:2]
            self.signals.error.emit((exctype, value, traceback.format_exc()))
        else:
            self.signals.result.emit(result)  # Return the result of the processing
        finally:
            self.signals.finished.emit()  # Done

    # Stub to be over-wridden on subclass
[docs]    def process(self, *args, **kwargs):
        return False
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  Source code for pathomx.data

# -*- coding: utf-8 -*-
# Experimental data manager
# Loads a csv data file and extracts key information into usable structures for analysis
from __future__ import unicode_literals
import logging
logging.debug('Loading data.py')

# Import PyQt5 classes
from .qt import *

import os, sys, re, base64
import numpy as np

from collections import defaultdict, OrderedDict
import operator

from copy import copy, deepcopy

try:
    import xml.etree.cElementTree as et
except ImportError:
    import xml.etree.ElementTree as et

import logging



[docs]class DataTreeItem(object):
    '''
    a python object used to return row/column data, and keep note of
    it's parents and/or children
    '''
    def __init__(self, dso, header, parentItem):
        self.dso = dso
        self.parentItem = parentItem
        self.header = header
        self.childItems = []

[docs]    def appendChild(self, item):
        self.childItems.append(item)


[docs]    def child(self, row):
        return self.childItems[row]


[docs]    def childCount(self):
        return len(self.childItems)


[docs]    def columnCount(self):
        return 2
    

[docs]    def data(self, column):
        e = set()
        for el in self.dso.entities_t:
            e |= set(el) # Add entities to the set

        map = {
        0: 0,
        1: self.dso.manager.v.name,
        2: self.dso.name,
        3: ', '.join( e - {'NoneType'} ),
        4: 'x'.join( [str(s) for s in self.dso.shape ] ),
        }
    
        if self.dso:
            return map[column]
                            
        return QVariant()
        

[docs]    def icon(self):
        if self.dso.manager.v.plugin.workspace_icon:
            return self.dso.manager.v.plugin.workspace_icon


[docs]    def parent(self):
        return self.parentItem
    

[docs]    def row(self):
        if self.parentItem:
            return self.parentItem.childItems.index(self)
        return 0



[docs]class DataTreeModel(QAbstractItemModel):
    '''
    a model to display a few names, ordered by sex
    '''
    def __init__(self, dsos=[], parent=None):
        super(DataTreeModel, self).__init__(parent)
        self.dsos = dsos
        self.HORIZONTAL_HEADERS = ['','Source','Data','Entities', 'Size']
        self.rootItem = DataTreeItem(None, "ALL", None)
        self.parents = {0 : self.rootItem}
        self.setupModelData()

[docs]    def columnCount(self, parent=None):
        if parent and parent.isValid():
            return parent.internalPointer().columnCount()
        else:
            return len(self.HORIZONTAL_HEADERS)


[docs]    def data(self, index, role):
        if not index.isValid():
            return QVariant()

        item = index.internalPointer()
        if role == Qt.DisplayRole:
            return item.data(index.column())
        if role == Qt.UserRole:
            if item:
                return item.dso
        if role == Qt.DecorationRole and index.column() == 1:
            return item.icon()

        return QVariant()


[docs]    def headerData(self, column, orientation, role):
        if (orientation == Qt.Horizontal and
        role == Qt.DisplayRole):
            try:
                return QVariant(self.HORIZONTAL_HEADERS[column])
            except IndexError:
                pass

        return QVariant()


[docs]    def index(self, row, column, parent):
        if not self.hasIndex(row, column, parent):
            return QModelIndex()

        if not parent.isValid():
            parentItem = self.rootItem
        else:
            parentItem = parent.internalPointer()

        childItem = parentItem.child(row)
        if childItem:
            return self.createIndex(row, column, childItem)
        else:
            return QModelIndex()


[docs]    def parent(self, index):
        if not index.isValid():
            return QModelIndex()

        childItem = index.internalPointer()
        if not childItem:
            return QModelIndex()
        
        parentItem = childItem.parent()

        if parentItem == self.rootItem:
            return QModelIndex()

        return self.createIndex(parentItem.row(), 0, parentItem)


[docs]    def rowCount(self, parent=QModelIndex()):
        if parent.column() > 0:
            return 0
        if not parent.isValid():
            p_Item = self.rootItem
        else:
            p_Item = parent.internalPointer()
        return p_Item.childCount()
    

[docs]    def setupModelData(self):   
        if self.dsos:
            for dso in self.dsos:
                newItem = DataTreeItem(dso, "", self.rootItem)
                self.rootItem.appendChild(newItem)
        

[docs]    def refresh(self):
        self.layoutAboutToBeChanged.emit([], QAbstractItemModel.NoLayoutChangeHint )
        
        ins = set()
        for n, item in enumerate(self.rootItem.childItems): #self.parentItem.childItems.index(self)
            if item.dso not in self.dsos:
                self.removeRow(n)
            ins.add( item.dso )

        outs = set(self.dsos) - ins
        for dso in outs:
            newItem = DataTreeItem(dso, "", self.rootItem)
            self.rootItem.appendChild(newItem)
            
            
        self.layoutChanged.emit([], QAbstractItemModel.NoLayoutChangeHint )
        
        

#from lxml import etree as et

# DataManager allows a view/analysis class to handle control of consumable data sources


[docs]class DataManager( QObject ):

    # Signals
    source_updated = pyqtSignal()
    consumed = pyqtSignal( tuple, tuple )
    unconsumed = pyqtSignal( tuple, tuple )

    interfaces_changed = pyqtSignal()

    def __init__(self, parent, view, *args, **kwargs):
        super(DataManager, self).__init__( *args, **kwargs)

        self.m = parent
        self.v = view
        
        self.id = self.v.id # Data manager id == that of parent (simplicity; one manager per view)

        self.consumer_defs = [] # Holds data-consumer definitions 
        self.consumes = [] # Holds list of data objects that are consumed

        self.i = {} # Inputs: dict of 'interface' tuples: (origin,interface)
        self.o = {} # Outputs

        self.watchers = defaultdict( set ) # List of watchers on each output interface
        self.viewers = defaultdict( set ) # List of watchers on each output interface
                
    # Get a dataset through input interface id;
    # This provides indirect access to a copy of the object (local link in self.i = {})
[docs]    def get(self, interface):
        if interface in self.i:
            # Add ourselves to the watcher for this interface
            dso = self.i[interface]
            #dso.log.append('Retrieved by %s on interface %s' % (self, interface) )
            #dso.manager.watchers[ dso.manager_interface ].add( self )
            return deepcopy( dso )
                
        return False
    
        

[docs]    def unget(self, interface):
        if interface in self.i:
            self._unconsume( self.i[ interface ] )
            self.i[ interface ] = None
            #dso = self.i[interface]
    
    # Output a dataset through output interface id
    # Advertise object for consumption; needs to handle notification of all consumers
    # independent of the object itself (so can overwrite instead of warping)

[docs]    def put(self, interface, dso, update_consumers = True):
        if interface in self.o:
            self.o[interface].import_data(dso)
            #self.o[interface].log.append('Output by %s on interface %s' % (self, interface) )
            self.o[interface].manager = self
            self.o[interface].manager_interface = interface
            # Update consumers / refresh views
            self.o[interface].refresh_interfaces()    
            self.o[interface].previously_managed_by.append(self)
            self.notify_watchers(interface)

            self.m.dataModel.refresh()
            return True
            
        return False
    

[docs]    def unput(self, interface):
        logging.debug('Unputting data on interface %s' % interface)
        # Trigger _unconsume on all watchers
        for w in list( self.watchers[interface] ):
            for i,d in list(w.i.items()):
                w.unget( i )
        
        self.watchers[interface] = set()
        self.m.datasets.remove( self.o[interface] )
        self.o[interface] = DataSet(manager=self) # Empty dso (temp; replace with None later?)

    # Get a dataset through output interface id;

[docs]    def geto(self, interface):
        if interface in self.o:
            dso = self.o[interface]
            return dso
        return False
    
            

[docs]    def add_output(self, interface, dso=None, is_public=True):
        if dso==None:
            dso = DataSet(manager=self)
        
        self.o[interface] = dso
        self.o[interface].manager = self
        self.o[interface].manager_interface = interface
        self.o[interface].is_public = is_public
        
        # If we're in a constructed view we will have a reference to the global data table
        # This feels a bit hacky
        if is_public:
            try:
                self.m.datasets.append( dso )
            except:
                pass
                
        self.interfaces_changed.emit()
        

[docs]    def remove_output(self, interface):
        if interface in self.o:
            watchers = self.watchers[interface]
            del self.o[ interface ]
            self.notify_watchers( interface )
            del self.watchers[ interface ]            
            self.interfaces_changed.emit()
            return True
        return False
        


[docs]    def add_input(self, interface):
        if interface not in self.i:
            self.i[interface] = None
            self.interfaces_changed.emit()
            return True
        else:
            return False
                

[docs]    def remove_input(self, interface):
        if interface in self.i:
            self._unconsume( self.i[interface] )
            del self.i[interface]
            self.interfaces_changed.emit()        
            return True
        return False        
        
            

[docs]    def notify_watchers(self, interface):
        for manager in self.watchers[interface]:
            manager.source_updated.emit()
            
            
    # Handle consuming of a data object; assignment to internal tables and processing triggers (plus child-triggers if appropriate)
    # Build import/hooks for this consumable object (need interface logic here; standardise where things will end up)

[docs]    def can_consume(self, data, consumer_defs=None):

        if consumer_defs == None:
            consumer_defs = self.consumer_defs

        # Don't add data from self manager (infinite loop trigger)
        if data.manager == self:
            return False
            
        # Don't add data which belongs to a child
        if self in data.previously_managed_by:
            print(data.previously_managed_by)
            return False

        for consumer_def in consumer_defs:
            if consumer_def.can_consume(data):
                return True
        return False
        

[docs]    def can_consume_which_of(self, datalist, consumer_defs=None):
        which = []
        for data in datalist:
            if self.can_consume(data, consumer_defs):
                which.append(data)
        return which
        
    # Check if a manager has a consumable data object

[docs]    def has_consumable(self, manager):
        for data in manager.provides:
            if self.can_consume( data ):
                return True
        return False
        

    def _unconsume(self, data):
        if data and self in data.manager.watchers[ data.manager_interface ]:
            data.manager.watchers[ data.manager_interface ].remove( self )
            for interface, d in list(self.i.items()):
                if d == data:
                    self.unconsumed.emit( (data.manager, data.manager_interface), (self, interface) )

            
    # This is an unchecked consume action; for loading mainly
    def _consume_action(self, interface, data):
        if interface in self.i:
            self._unconsume(self.i[interface]) 

        self.i[ interface ] = data
        data.manager.watchers[ data.manager_interface ].add( self )

        self.consumes.append( data )
        data.consumers.append( self )

        self.consumed.emit( (data.manager, data.manager_interface), (self, interface) )

    # Check if we can consume some data, then do it                      
    def _consume(self, data, consumer_defs=None):
        if consumer_defs == None:
            consumer_defs = self.consumer_defs
        
        # Check whether this is allow (checks manager, checks hierarchy (infinite loopage) )
        if not self.can_consume( data, consumer_defs):
            return False
            
        for consumer_def in consumer_defs:
            if consumer_def.can_consume(data):
                # Remove existing data object link (stop watching)
                self._consume_action( consumer_def.target, data )
                #self.i[ consumer_def.target ] = data
                #data.manager.watchers[ data.manager_interface ].add( self )
                #self.consumes.append( data )
                #data.consumers.append( self )
                
                try: # Notify the mainview of the workspace change
                    self.m.workspace_updated.emit()   
                except:
                    pass
                return True    
        
[docs]    def consume(self, data):
        if self._consume(data):
            self.source_updated.emit()
            return True
        return False
                

[docs]    def consume_any_of(self, data_l):
        for dso in data_l:
            if self._consume(dso):
                self.source_updated.emit()
                return dso
        return False
                

[docs]    def consume_with(self, data, consumer_def):
        if self._consume(data, [consumer_def]):
            self.source_updated.emit()
            return True
        
            

[docs]    def provide(self, target):
        self.provides.append( self.o[target] )
                

[docs]    def stop_consuming(self, target ):
        if target in self.i:
            self.consumes.remove( self.i[ target ])
            del self.i[ target ]


[docs]    def stop_providing(self, data):
        data.remove_all_consumers()
        self.provides.remove(data)
        


[docs]    def refresh_consumed_data(self):
        self.source_updated.emit() # Trigger recalculation



[docs]    def reset(self):
        for i in list(self.i.keys()):
            self.unget(i)
        
        for i in list(self.o.keys()):
            self.unput(i)
            
        


# Provider/Consumer classes define data availability and requirements for a given dataManager object.
# Object can accept input from any Provider that offers it's Consumer requirements; process it; and then provide it downstream
# view it's own Provider class definition.



[docs]def at_least_one_element_in_common(l1, l2):
    return len( set(l1) & set(l2) ) > 0


[docs]class DataDefinition( QObject ):

    cmp_map = {
         '<': operator.lt,
        '<=': operator.le,
         '=': operator.eq,
        '!=': operator.ne,
         '>': operator.gt,
        '>=': operator.ge,
        'aloeic': at_least_one_element_in_common,
    }
    
    def __init__(self, target, definition, title=None, *args, **kwargs):
        super(DataDefinition, self).__init__(*args, **kwargs)
    
        # Store consumer/provider description as entity entries from dict
        self.target = target # Target attribute for imported data - stored under this in dataManager
                             # When assigning data; should check if pre-existing and warn to overwrite (or provide options)
        self.definition = definition
        
        self.title = title if title else target
            
[docs]    def get_cmp_fn(self,s):
        if type( s ) == list:
            return self.cmp_map['aloeic'], s
            
        s = str(s) # Treat all input as strings
        for k,v in list(self.cmp_map.items()):
            if k in s:
                return v, s.replace(k,'')
        return self.cmp_map['='], s
        

[docs]    def can_consume(self, data):
        # Prevent self-consuming (inf. loop)
        #FIXME: Need a reference to the manager in self for this to work? Add to definition?
        #if data.manager == self:
        #    print "Don't consume oneself."
        #    return False
        # Retrieve matching record in provider; see if provides requirement
        # if we fail at any point return False
        # self.interface holds the interface for this 
        # Test each option; if we get to the bottom we're alright!
        logging.debug("CONSUME? [%s]" % data.name)
        logging.debug(self.definition)
        
        for k,v in list(self.definition.items()):
            t = getattr( data, k )
            logging.debug(" COMPARE: %s %s %s" % (k,v,t))
            # t = (1d,2d,3d)
            # Dimensionality check
            if len(v) != len(t):
                logging.debug("  dimensionality failure %s %s" %( len(v), len(t) ))
                return False
                
            for n, cr in enumerate(v):
                if cr == None: # No restriction on this definition
                    logging.debug('  pass')
                    continue 

                cmp_fn, crr = self.get_cmp_fn( cr )
                try:
                    crr = type(t[n])(crr) 
                except:
                    # If we can't match equivalent types; it's nonsense so fail
                    logging.debug("  type failure %s %s" %( type(t[n]), type(crr) ))
                    return False

                "  comparison %s %s %s = %s" %( t[n], cmp_fn, crr, cmp_fn( t[n], crr))
                if not cmp_fn( t[n], crr):
                    logging.debug("  comparison failure %s %s %s" %( t[n], cmp_fn, crr ))
                    return False                                
            
        logging.debug(" successful")
        return True


# QAbstractTableModel interface to loaded dataset. 


[docs]class TableInterface(QAbstractTableModel):
    def __init__(self, dso, *args, **kwargs):        
        super(TableInterface, self).__init__(*args, **kwargs)
        self.dso = dso
        
[docs]    def rowCount(self, parent):
        return self.dso.shape[0]


[docs]    def columnCount(self, parent):
        if len(self.dso.shape)>1:
            return self.dso.shape[1]
        else:
            return 0
        

[docs]    def data(self, index, role):
        if not index.isValid():
            return None
        elif role != Qt.DisplayRole:
            return None
            
        return float( self.dso.data[ index.row(), index.column()] )
            

[docs]    def headerData(self, col, orientation, role):
        
        if orientation == Qt.Horizontal and role == Qt.DisplayRole:
            try:
                return self.dso.labels[1][col]
            except:
                pass
            
        elif orientation == Qt.Vertical and role == Qt.DisplayRole:
            try:
                return self.dso.labels[0][col]
            except:
                pass
            
        return None
        

[docs]    def refresh(self):
        self.layoutAboutToBeChanged.emit([], QAbstractItemModel.NoLayoutChangeHint )
        self.headerDataChanged.emit(Qt.Horizontal,0,self.columnCount(None))
        self.headerDataChanged.emit(Qt.Vertical,0,self.rowCount(None))
        self.layoutChanged.emit([], QAbstractItemModel.NoLayoutChangeHint )

        

[docs]    def sort(self, col, order):
        """sort table by given column number col"""
        self.emit(SIGNAL("layoutAboutToBeChanged()"))
        self.table = sorted(self.table,
        key=operator.itemgetter(col))
        if order == Qt.DescendingOrder:
            self.table.reverse()
            self.emit(SIGNAL("layoutChanged()"))


#### FIXME: Other data managers may need to be provided e.g. for 2D/3D datasets. Interfaces should be consistent.
## TODO: Chaining and update notification/re-processing 



[docs]class DataSet( QObject ):
    def __init__(self, manager=None, size=(0,), name='', description='', *args, **kwargs):
        super(DataSet, self).__init__(*args, **kwargs)

        # DataSet must be assigned to a data manager for inter-object updates/communication to work
        self.manager = manager
        self.manager_interface = None
        self.previously_managed_by = []
        
        self.consumers = [] # List of managers that consume this data object (access; but dont affect)
    
        self.name = name
        self.description = description
        self.type = None
        self.empty(size)
        
        # DEFAULT INTERFACE SETS 
        # Data managers can provide >1 of these, but must handle updating of each from the other
        # e.g. if a table is updated, it must re-write the dataset representation
        # Helpers for doing this should ideally be implemented
        self.interfaces = [] # Interface interface table; for triggering refresh on update
        
        self.register_interface( 'as_table', TableInterface )
        # self.as_table = #

        # MetaData derived from data formats, inc. statistics etc. [informational only; not prescribed]
        self.log = [] # Log of processing
                      # a list of dicts containing the 
    
        self.statistics = defaultdict(defaultdict)
    
    # Metaclasses for copying the dataset object; copy is fine as the default implementation
    # but we need deepcopy that stops at the db boundary.
    # def __copy__(self):

    def __deepcopy__(self, memo):

        o = DataSet( size=self.shape )
        o.manager = None # Maintain the manager link
        o.manager_interface = None # Interface the manager is advertising this on
        
        o.name = copy(self.name) 
        o.description = copy(self.description)
        o.type = copy(self.type) 

        o.labels = [x[:] for x in self.labels]
        o.entities = [x[:] for x in self.entities]
        o.scales = [x[:] for x in self.scales]
        o.classes = [x[:] for x in self.classes]

        o.data = deepcopy(self.data)

        o.log = self.log[:]
        
        o.previously_managed_by = [n for n in self.previously_managed_by]
        
        return o
    
    # Wipes the data and metadata from the object; but does not alter references to it (or name/description)
[docs]    def empty(self, size=(0,)):

        self.labels = []
        self.entities = []
        self.scales = []
        self.classes = []
        
        for s in size:
            self.labels.append( [''] * s )
            self.entities.append( [None] * s )
            self.scales.append( [None] * s )
            self.classes.append( [None] * s ) 

        self.axes = [None] * len(size)
        
        self.data = np.zeros( size ) #np.array([]) # Data container  
        
        self.metadata = {}
        
    # DESTRUCTIVE resizing of the current dso
    # All entries are simply clipped to size

[docs]    def crop(self,shape):

        final_shape = list( self.data.shape )
        for d, s in enumerate( shape ):
            if s<self.data.shape[d]: # Only allow crop
                self.labels[d] = self.labels[d][:s]
                self.entities[d] = self.entities[d][:s]
                self.scales[d] = self.scales[d][:s]
                self.classes[d] = self.classes[d][:s]
                final_shape[d] = shape[d]

        # Crop numpy array to shape                
        self.data = self.data[ [slice(0,n) for n in shape] ]                
    

    @property 
    def is_empty(self):
        return self.shape == (0,)
              
    
[docs]    def import_data(self, dso):
        
        self.name = copy(dso.name)
        self.description = copy(dso.description)
        self.type = copy(dso.type)

        self.axes = deepcopy(dso.axes)

        self.labels = deepcopy(dso.labels)
        self.entities = [copy(e) for e in dso.entities]
        self.scales = deepcopy(dso.scales)
        self.classes = deepcopy(dso.classes)

        self.data  = deepcopy(dso.data)
    
        self.previously_managed_by = [n for n in dso.previously_managed_by]

    

[docs]    def register_interface(self, interface_name, interface):
        interface = interface( self )
        self.__dict__[ interface_name ] = interface
        self.interfaces.append( interface )     
        
    

[docs]    def refresh_interfaces(self):
        """ 
        Refresh all interfaces, e.g. as_table
        """
        for i in self.interfaces:
            i.refresh()

    # Helper functions for describing this dataset object; they summarise the data held in a consistent way
    # naming conventionis _l for lists; _n for 'number of' e.g. class_l holds a list of all classes (in each dimension)
    # class_n holds the number of classes (in each dimension). All accessible as properties


    def _l(self, ls):
        return [ list( set( l ) ) for l in ls ]

    def _n(self, ls):
        return [len(l) for l in self._l(ls)]
        
    def _t(self, ls):
        # Entities_l returns [EntityA, EntityB],[EntityC, EntityC]
        # Collapse for each dimension    
        et = []
        for el in self._l( ls ):
            et.append( list( set([type(e).__name__ for e in el ] ) ) )
        return et
    
    # List of unique labels, entities, classes
    @property
    def labels_l(self):
        return self._l( self.labels)

    @property
    def entities_l(self):
        return self._l( self.entities)

    @property
    def classes_l(self):
        return self._l( self.classes)

    # Number of unique labels, entities, classes        
    @property
    def labels_n(self):
        return self._n( self.labels)

    @property
    def entities_n(self):
        return self._n( self.entities)

    @property
    def classes_n(self):
        return self._n( self.classes)        

    # Range description (min/max) for scales
    @property
    def scales_n(self):
        return self._n( self.scales)        
    
    @property
    def scales_r(self):
        valid = [ [n for n in s if n is not None] for s in self.scales if s is not None]
        return [ (min(x), max(x)) if x else None for x in valid ]
            
    # Types (most useful on entities)
    @property
    def entities_t(self):
        return self._t( self.entities )  
        
    @property
    def scales_t(self):
        return self._t( self.scales )          

    @property
    def labels_t(self):
        return self._t( self.labels )  

    @property
    def classes_t(self):
        return self._t( self.classes )  
        
    @property
    def shape(self):
        return self.data.shape
        
    @property
    def dimensions(self):
        return len(self.shape)

    # Return data table np.array containing supplied classes as grouped means
    # classes is a list, d is dimension to collapse
    # FIXME: This function only works for dim = 0
[docs]    def as_class_groups(self, d=0, fn=np.ma.mean, classes=None ):

        # Collapse the classes to a set 
        if classes:
            classmatch = list( set( self.classes[d] ) & set( classes ) ) # Matched the classes
        else:
            classmatch = self.classes_l
        
        sizeR = list( self.shape )
        sizeR[d] = len(classmatch) # Resizing
        
        dso = DataSet()
        dso.import_data( self ) # We'll overwrite the wrongly dimensional data anyway
        dso.data = np.zeros(sizeR)
        
        for n,c in enumerate( classmatch):    
            mask = np.array( [True if c in classmatch else False for c in self.classes[d] ] )
            masked_data = np.ma.array(self.data, mask=np.repeat(mask,self.data.shape[d]))    
            
            calculated_d = fn( masked_data, axis=d)
            dso.data[n,:] = calculated_d
                        
        dso.classes[d] = classmatch
        dso.labels[d] = classmatch

        return dso        

    # Compress the dataset object in 'd' dimension; 
    # being compressed in d dimension by the fn function
    # Compression only if classes, labels and entities are equal. Scale is treated the same as data (fn function)

[docs]    def as_summary(self, fn=np.mean, dim=1, match_attribs=['classes','labels','entities']):
    
        available_match_attribs = ['classes','labels','entities'] # If anything not specified collapse/wipe object entities
    
        dso = DataSet()
        dso.import_data( self ) # We'll overwrite the wrongly dimensional data anyway

        # Build combined (class, label, entity) tuples as matching value
        # We match only on those specified as match_attribs
        #print "!!", [ dso.__dict__[ma][dim] for ma in match_attribs ]
        identities = [ tuple(o) for o in zip( *[ dso.__dict__[ma][dim] for ma in match_attribs ] )  ]#dso.classes[dim], dso.labels[dim], dso.entities[dim]) ]
        identities_na = np.array( identities )
            
        # Unique values, without affecting order
        unique = list(OrderedDict.fromkeys( identities )) #tuple( set( identities ) )
        
        old_shape, new_shape = dso.data.shape, list( dso.data.shape )
        new_shape[ dim ] = len( unique )
        print('Reshape from %s to %s' % (old_shape,new_shape))
        dso.crop( new_shape )
        
        # OPTIMISE?
        # Get the singular values (no summarisation needed) and first copy those across
        # then perform the summary on the remaining entries

        for n,u in enumerate( unique ):
            for ma in match_attribs:
                dso.__dict__[ma][dim][n] = u
                
            # Build mask against the original identities file
            mask = (identities_na == u).all(axis=1) # np.array([ True if u == i else False for i in identities ])

            # Mask of T F T T T F if the identity at this position matches our unique value
            # Apply this mask to the data; then use specified np.function to reduce it in our dimension
            if dim == 0:
                data = self.data[ mask, :] #np.ma.array(self.data, mask=mask)
                summarised_data = fn( data, axis=dim) #, keepdims=True )
                dso.data[n,:] = summarised_data
                # FIXME: We wipe but could combine to keep record

            elif dim ==1:
                data = self.data[ :, mask] #np.ma.array(self.data, mask=mask)
                summarised_data = fn( data, axis=dim) #, keepdims=True )
                dso.data[:,n] = summarised_data

            # Fix existing class/label/etc markers
            for mn, ma in enumerate(match_attribs):
                dso.__dict__[ma][dim][n] = unique[n][ mn ]
                
            # Wipe out compressed attributes
            for ma in set(match_attribs) - set(available_match_attribs):
                dso.__dict__[ma][dim] = [None]*new_shape[dim]
            
        for mn, ma in enumerate(match_attribs):
            dso.__dict__[ma][dim] = dso.__dict__[ma][dim][:new_shape[dim]]

        return dso
    
    # Filter data by labels/entities on a given axis    

[docs]    def as_filtered(self, dim=1, scales=None, classes=None, labels=None, entities=None):
        dso = DataSet()
        dso.import_data( self ) # We'll overwrite the wrongly dimensional data anyway
        old_shape, new_shape = dso.data.shape, list( dso.data.shape )
        
        # Build consecutive mask
        iter = [
            (dso.entities[dim], entities),
            (dso.classes[dim], classes),
            (dso.scales[dim], scales),
            (dso.labels[dim], labels),
        ]
        
        mask = np.array([ True for i in dso.entities[dim] ])
        for dis,ois in iter:
            if ois == None:
                continue

            imask = np.array([ True if di not in ois else False for di in dis ]) 
            mask[imask] = False
            
        new_shape[dim] = list(mask).count(True) # New size of it

        print('Reshape from %s to %s' % (old_shape,new_shape))
        dso.crop( new_shape )
        # FIXME: Hacky; what about 3d arrays
        if dim == 0:
            dso.data = self.data[ mask, : ]
        else:
            dso.data = self.data[ :, mask ]

        dso.classes[dim] = [v for t,v in zip( mask, self.classes[dim]) if t]
        dso.entities[dim] = [v for t,v in zip( mask, self.entities[dim]) if t]
        dso.labels[dim] = [v for t,v in zip( mask, self.labels[dim]) if t]
        dso.scales[dim] = [v for t,v in zip( mask, self.scales[dim]) if t]

        return dso     
    

[docs]    def as_copy(self):
        return deepcopy(self)


    # DESTRUCTIVE remove invalid data from this dataset object
    # Any inf/Nan values (any dimension) will be cleared; and labels/scales/entities/etc.
    # updated to keep consistent

[docs]    def remove_invalid_data(self, axis=1):   
        
        if type(axis) != type(list):
            axis = [axis]
          
        # Filter each dimension in turn as specified (order affects results!)
        for d in axis:  
            if d == 0: #FIXME; how to do this properly?
                dax = 1
            else:
                dax = 0
                
            mask = np.isfinite( np.mean( self.data, axis=dax ) )

            self.labels[d]   = [ l for l,y in zip( self.labels[d], mask) if y ]
            self.entities[d] = [ l for l,y in zip( self.entities[d], mask) if y ]
            self.scales[d]   = [ l for l,y in zip( self.scales[d], mask) if y ]
            self.classes[d]  = [ l for l,y in zip( self.classes[d], mask) if y ]

            if d == 0:
                self.data = self.data[ mask,: ]            
            if d == 1:
                self.data = self.data[ :,mask ]            

                    

[docs]    def annotations_to_XML(self, et, obj, anno):
        # Labels (all axes)
        objset = et.SubElement(root, anno[0])
        for os in self.labels:
            objs = et.SubElement(objset, anno[1])
            for o in os:
                obj = et.SubElement(objs, anno[2])
                obj.set('type', type(o).__name__)
                obj.text = str(o) 
        return objset
        

[docs]    def annotations_from_XML(self, et, obj):
        pass
    

[docs]    def to_XML(self):
        
        root = et.Element("DataSet")
        root.set('xmlns', "http://pathomx.org/schema/DataSet/2013a")
        
        manager = et.SubElement(root, "Manager")
        manager.set('id', self.manager.id)
        manager.set('interface', self.manager_interface)
        
        name = et.SubElement(root, "Name")
        name.text = self.name

        description = et.SubElement(root, "Description")
        description.text = self.description

        type = et.SubElement(root, "Type")
        type.text = self.type
    
        self.annotations_to_XML(root, self.labels,  ['LabelSet','Labels','Label'])
        self.annotations_to_XML(root, self.scales,  ['ScaleSet','Scale','Point'])
        self.annotations_to_XML(root, self.classes, ['ClassSet','Classes','Class'])
        self.annotations_to_XML(root, self.scales,  ['EntitySet','Entities','Entity'])

        log = et.SubElement(root, "Log")
        for log_ in self.log:
            li = et.SubElement(log,"Entry")
            li.text = log_
            
        history = et.SubElement(root, "History")
        for manager in self.previously_managed_by:
            hi = et.SubElement(log,"Manager")
            hi.set('id', manager.id)
        
        data = et.SubElement(root, "Data")
        data.set("type", self.data.dtype.type.__name__)
        data.text = '\n'.join(' '.join(str(cell) for cell in row) for row in self.data)

        tree = et.ElementTree(root)    
    

[docs]    def from_XML(self):
        pass
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  Source code for pathomx.translate

#!/usr/bin/env python
# -*- coding: utf-8 -*-
from __future__ import unicode_literals
import logging
logging.debug('Loading translate.py')

# Import PyQt5 classes
from .qt import QCoreApplication


[docs]def tr(s, *args, **kwargs):
    try:
        return QCoreApplication.translate('@default', s, *args, **kwargs)
    except:
        return s

#Workspace
#tr("Home")
#tr("Data")
#tr("Processing")
#tr("Identification")
#tr("Analysis")
#tr("Visualisation")

#Database
#tr("Genes")
#tr("Proteins")
#tr("Enzymes")
#tr("Compounds")
#tr("Pathways")
#tr("Databases")
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  Source code for pathomx.db

# -*- coding: utf-8 -*-
# Database manager
# Loads compounds, reactions and pathways on initialisation. Provides interface to
# filter sets, list etc.
# Database is a key-based store of each dataset
from __future__ import unicode_literals
import logging
logging.debug('Loading db.py')

import os
import sys
import re
from .utils import UnicodeReader, UnicodeWriter
from collections import defaultdict

from . import utils
import numpy as np

from .translate import tr

try:
    from urllib.request import urlopen
    from urllib.parse import urlparse
except ImportError:
    from urlparse import urlparse
    from urllib import urlopen

import logging

# Databases that have sufficiently unique IDs that do not require additional namespacing
database_link_synonyms = [
    'UCSC', 'ENSEMBL', 'HMDB', 'CAS', 'KEGG'
]

# Internal URLS
COMPOUND_URL = 'pathomx://db/compound/%s/view'
PATHWAY_URL = 'pathomx://db/pathway/%s/view'
REACTION_URL = 'pathomx://db/reaction/%s/view'
PROTEIN_URL = 'pathomx://db/protein/%s/view'
GENE_URL = 'pathomx://db/gene/%s/view'


# Global Pathomx db object class to simplify object display, synonym referencing, etc.
class _PathomxObject(object):
    def __unicode__(self):
        return self.name

    def _str__(self):
        return self.name

    def __repr__(self):
        return self.__unicode__()

    def __init__(self, **entries):
        object.__init__(self)
        self.__dict__.update(entries)

    def __hash__(self):
        return hash(self.id)

    def __eq__(self, other):
        return type(self) == type(other) and self.id == other.id

    def get_piped_str(self, l):
        l = list(set(l))  # Remove duplicates from list when saving
        return '|'.join([o if type(o) is str or type(o) is unicode else str(o.id) for o in l])

    def get_db_str(self, dbs):
        if dbs:
            dbtbl = list()
            for k, v in list(dbs.items()):
                dbtbl.append('%s:%s' % (k, v))
            return ';'.join(dbtbl)
        else:
            return ''

    def synonym_str(self):
        return ', '.join(self.synonyms)


# Dummy wrapper classes for readability
[docs]class Compound(_PathomxObject):
    type = 'compound'
    type_name = tr('Compound')

[docs]    def as_csv(self):
        return [
            self.id,
            self.name,
            self.type,
            self.get_db_str(self.databases)]


    @property
    def url(self):
        return COMPOUND_URL % self.id



[docs]class Pathway(_PathomxObject):
    type = 'pathway'
    type_name = tr('Pathway')

[docs]    def as_csv(self):
        return [
            self.id,
            self.name,
            self.get_db_str(self.databases)]


    @property
    def url(self):
        return PATHWAY_URL % self.id



[docs]class Reaction(_PathomxObject):
    type = 'reaction'
    type_name = tr('Reaction')

[docs]    def as_csv(self):
        return [
            self.id,
            self.name,
            self.get_piped_str(self.mtins),
            self.get_piped_str(self.mtouts),
            self.get_piped_str(self.smtins),
            self.get_piped_str(self.smtouts),
            self.get_piped_str(self.proteins),
            self.dir,
            self.get_piped_str(self.pathways),
            self.get_db_str(self.databases)]


    @property
    def url(self):
        return REACTION_URL % self.id

    @property
    def compounds(self):
        return self.mtins + self.mtouts

    @property
    def secondary_compounds(self):
        return self.smtins + self.smtouts



[docs]class Protein(_PathomxObject):
    type = 'protein'
    type_name = tr('Protein')

[docs]    def as_csv(self):
        return [
            self.id,
            self.name,
            self.get_piped_str(self.genes),
            self.get_piped_str(self.compartments),
            self.get_db_str(self.databases)]


    @property
    def url(self):
        return PROTEIN_URL % self.id



[docs]class Gene(_PathomxObject):
    type = 'gene'
    type_name = tr('Gene')

[docs]    def as_csv(self):
        return [
            self.id,
            self.name,
            self.get_db_str(self.databases)]


    @property
    def url(self):
        return GENE_URL % self.id


# Dummy class to handle reaction intermediate compounds/reaction steps

[docs]class ReactionIntermediate(_PathomxObject):
    # Standard values
    type = 'dummy'
    type_name = 'n/a'
    name = 'n/a'



[docs]class databaseManager():

    # compounds, reactions, pathways = dict()
    def __init__(self):

    # Initialise variables
        self.synfwd = defaultdict(set)  # ID -> Synonyms
        self.synrev = dict()  # Synonym -> ID
        self.synrev_by_type = defaultdict(dict)  # Synonym -> ID

        # A namespace index
        self.index = dict()

        # Separate subtypes
        self.pathways = dict()  # Pathway)

        self.reactions = dict()  # Reaction)
        self.compounds = dict()  # Compound)

        self.proteins = dict()  # Protein)
        self.genes = dict()  # Gene)

        self.unification = defaultdict(dict)

        # Load the data
        self.load_pathways()
        self.load_compounds()

        self.load_genes()
        self.load_proteins()

        self.load_reactions()

        # Load synonym interface for conversion and data-interpreting
        self.load_synonyms()
        self.load_identities()
        self.load_xrefs()

        # Load additional chemical data
        self.load_gibbs()

    # Helper functions
[docs]    def get_via_unification(self, database, id):
        try:
            return self.unification[database][id]
        except:
            return None

    # Helper functions

[docs]    def get_via_synonym(self, id):
        try:
            return self.synrev[id]
        except:
            return None

    # Handler to load all identity files in /identities

[docs]    def load_identities(self):
        identities_files = os.listdir(os.path.join(utils.scriptdir, 'identities', 'synonyms'))
        if len(identities_files) > 0:
            logging.info("Loading additional synonyms:")
            for filename in identities_files:
                logging.info("- %s" % filename)
                reader = UnicodeReader(open(os.path.join(utils.scriptdir, 'identities', 'synonyms', filename), 'rU'), delimiter=str(','), dialect='excel')
                for id, identity in reader:
                    self.add_identity(id, identity)
            logging.info("Done.")


[docs]    def load_xrefs(self):
        identities_files = os.listdir(os.path.join(utils.scriptdir, 'identities', 'xrefs'))
        if len(identities_files) > 0:
            logging.info("Loading additional xrefs:")
            for filename in identities_files:
                logging.info("- %s" % filename)
                reader = UnicodeReader(open(os.path.join(utils.scriptdir, 'identities', 'xrefs', filename), 'rU'), delimiter=str(','), dialect='excel')
                for id, db, key in reader:
                    #self.add_xref(id, db, key)
                    self.add_db_synonyms(id, {db: key})  # Hack, fix this up
            logging.info("Done.")

    # Synonym interface for compounds, reactions and pathways (shared namespace)
    # Can call with filename to load a specific synonym file, e.g. containing peak ids

[docs]    def load_synonyms(self, filename=os.path.join(utils.scriptdir, 'database/synonyms')):
        reader = UnicodeReader(open(filename, 'rU'), delimiter=str(','), dialect='excel')
        for id, name in reader:
            if id in self.synfwd:  # Protection 
                self.add_synonym(id, name)


[docs]    def load_compounds(self):
        reader = UnicodeReader(open(os.path.join(utils.scriptdir, 'database/compounds'), 'rU'), delimiter=str(','), dialect='excel')
        for id, name, type, db_unification in reader:
            self.add_compound(id, {
                'name': name,
                'type': type,
                'databases': self.extract_db_unification(db_unification),
                })


[docs]    def load_reactions(self):
        reader = UnicodeReader(open(os.path.join(utils.scriptdir, 'database/reactions'), 'rU'), delimiter=str(','), dialect='excel')
        for id, name, origin, dest, smtins, smtouts, proteins, dir, pathways, db_unification in reader:
            self.add_reaction(id, {
                'name': name,
                # Build internal db links to compounds
                'mtins': [self.index[mid] for mid in origin.split('|')],
                'mtouts': [self.index[mid] for mid in dest.split('|')],
                'smtins': [self.index[mid] for mid in smtins.split('|') if mid != ''],  # [s for s in smtins.split('|') if s != ''],
                'smtouts': [self.index[mid] for mid in smtouts.split('|') if mid != ''],  # [s for s in smtouts.split('|') if s != ''],
                'proteins': [self.index[prid] for prid in proteins.split('|') if prid != ''],
                'dir': dir,
                # Reactions can be in >1 pathway
                'pathways': [self.pathways[pid] for pid in pathways.split('|')],
                'databases': self.extract_db_unification(db_unification),
            })


[docs]    def load_pathways(self):
        reader = UnicodeReader(open(os.path.join(utils.scriptdir, 'database/pathways'), 'rU'), delimiter=str(','), dialect='excel')
        for id, name, db_unification in reader:
            self.add_pathway(id, {
                'name': name,
                'databases': self.extract_db_unification(db_unification),
            })


[docs]    def load_proteins(self):
        reader = UnicodeReader(open(os.path.join(utils.scriptdir, 'database/proteins'), 'rU'), delimiter=str(','), dialect='excel')
        for id, name, genes, compartments, db_unification in reader:
            self.add_protein(id, {
                'name': name,
                'genes': [self.index[gid] for gid in genes.split('|') if gid != ''],
                'compartments': [c for c in compartments.split('|') if c != ''],
                'databases': self.extract_db_unification(db_unification),
                })


[docs]    def load_genes(self):
        reader = UnicodeReader(open(os.path.join(utils.scriptdir, 'database/genes'), 'rU'), delimiter=str(','), dialect='excel')
        for id, name, db_unification in reader:
            self.add_gene(id, {
                'name': name,
                'databases': self.extract_db_unification(db_unification),
                })


[docs]    def load_gibbs(self):

        def sum_gibbs_in_outs(key, ins, outs):
            return sum([m.gibbs[key] for m in ins if hasattr(m, 'gibbs')]) - sum([m.gibbs[key] for m in outs if hasattr(m, 'gibbs')])

        reader = UnicodeReader(open(os.path.join(utils.scriptdir, 'database/gibbs'), 'rU'), delimiter=str(','), dialect='excel')

        # Add reactions from each compound that we have gibbs data for
        gibbs_reactions = set()

        for kegg_id, deltag, uncertainty, charge in reader:
            if kegg_id in self.unification['KEGG']:

                self.unification['KEGG'][kegg_id].gibbs = {
                        'deltaG': float(deltag),  # + 8314 * 310.15 * np.log(2), # G = G° + RTln(C2/C1) n.b. 310.15K = 37°C; R= 8.314 gas constant
                        'deltaG_bio': float(deltag),
                        'uncertainty': float(uncertainty),
                        'charge': float(charge)
                    }
                gibbs_reactions.update(self.unification['KEGG'][kegg_id].reactions)

        for r in list(gibbs_reactions):
            # Do we have gibbs data for all reactants (excl. H+ and?)
            # Some are uncalculated (e.g. pseudoatom H so can't be included - how to treat, could mark these somehow from original source data
            ins = r.mtins + r.smtins
            outs = r.mtouts + r.smtouts

            deltag = sum_gibbs_in_outs('deltaG', ins, outs)

            # Swap reaction directions on birectional reactions to match gibbs
            #if r.dir == 'both' and deltag > 0:
            #    print r, "swap!"
            #    tmtins, tsmtins = r.mtins, r.smtins
            #    r.mtins, r.smtins = r.mtouts, r.smtouts
            #    r.mtouts, r.smtouts = tmtins, tsmtins
            #    deltag = -deltag

            # Calculate penwidth for deltag viz
            if deltag == 0:
                deltag_w = 1
            else:
                deltag_w = 1 + (np.log2(abs(deltag)) + 1) * deltag / abs(deltag)  # Signed log2

            r.gibbs = {
                    'deltaG': deltag,  # sum_gibbs_in_outs( 'deltaG', ins, outs ),
                    'deltaG_bio': deltag,  # sum_gibbs_in_outs( 'deltaG', ins, outs ),
                    'deltaG_w': deltag_w,
                    'uncertainty': sum_gibbs_in_outs('uncertainty', ins, outs),
                    'charge': sum_gibbs_in_outs('charge', ins, outs),
                }


[docs]    def extract_db_unification(self, db_unification):
        # Process database links field
        dbs = dict()
        if db_unification:
            for dblink in db_unification.split(';'):
                key, val = dblink.split(":", 1)
                dbs[key] = val
        return dbs


[docs]    def add_db_synonyms(self, id, databases):
        if id in self.index:
            self.add_synonyms(id, ['%s:%s' % (db, key) for db, key in list(databases.items())])
            self.add_synonyms(id, ['%s' % (key) for db, key in list(databases.items()) if db in database_link_synonyms])

            for db, key in list(databases.items()):
                self.index[id].databases[db] = key

            # Add unification links
            for db, key in list(databases.items()):
                self.unification[db][key] = self.index[id]


[docs]    def add_reaction(self, id, attr):
        self.reactions[id] = Reaction(**dict(
            list({'id': id, 'synonyms': self.synfwd[id]}.items()) + list(attr.items()))
        )

        # Store id and names in the synonym database
        self.index[id] = self.reactions[id]
        self.add_synonym(id, attr['name'])

        # Build the reverse link
        for pathway in attr['pathways']:
            if hasattr(pathway, 'id'):
                self.pathways[pathway.id].reactions.append(self.reactions[id])

        # Add pathway links to compounds
        for m in self.reactions[id].mtins + self.reactions[id].mtouts:
            # The follow instead of extend to remove duplicates
            if hasattr(m, 'id'):
                self.compounds[m.id].pathways.extend([p for p in self.reactions[id].pathways if p not in self.compounds[m.id].pathways])
                self.compounds[m.id].reactions.append(self.reactions[id])

                for p in self.reactions[id].pathways:
                    if self.compounds[m.id] not in self.pathways[p.id].compounds:
                        self.pathways[p.id].compounds.append(self.compounds[m.id])

        # Add pathway links to proteins
        for pr in self.reactions[id].proteins:
            if hasattr(pr, 'id'):
                self.proteins[pr.id].pathways.extend([p for p in self.reactions[id].pathways if p not in self.proteins[pr.id].pathways])
                self.proteins[pr.id].reactions.append(self.reactions[id])

                for p in self.reactions[id].pathways:
                    if self.proteins[pr.id] not in self.pathways[p.id].proteins:
                        self.pathways[p.id].proteins.append(self.proteins[pr.id])

                # Add pathway links to genes
                for g in pr.genes:
                    if hasattr(g, 'id'):
                        self.genes[g.id].pathways.extend([p for p in self.reactions[id].pathways if p not in self.genes[g.id].pathways])
                        self.genes[g.id].reactions.append(self.reactions[id])

                        for p in self.reactions[id].pathways:
                            if self.genes[g.id] not in self.pathways[p.id].genes:
                                self.pathways[p.id].genes.append(self.genes[g.id])


[docs]    def add_pathway(self, id, attr):
        self.pathways[id] = Pathway(**dict(
            list({'id': id, 'synonyms': self.synfwd[id], 'reactions': [], 'compounds': [], 'proteins': [], 'genes': [], }.items()) + list(attr.items()))
        )

        # Store id and names in the synonym database
        self.index[id] = self.pathways[id]
        self.add_synonym(id, attr['name'])


[docs]    def add_compound(self, id, attr):
        self.compounds[id] = Compound(**dict(
            list({'id': id, 'synonyms': self.synfwd[id], 'reactions': [], 'pathways': [], }.items()) + list(attr.items()))
        )

        # Store id and name in the synonym database
        self.index[id] = self.compounds[id]
        self.add_synonym(id, attr['name'])
        self.add_db_synonyms(id, self.compounds[id].databases)

        # Check if we have a compound image for this compound (KEGG Sourced)
        if 'LIGAND-CPD' in list(self.compounds[id].databases.keys()):
            self.compounds[id].image = os.path.join(utils.scriptdir, 'database', 'figures', '%s.png' % id)
            self.compounds[id].imagecolor = os.path.join(utils.scriptdir, 'database', 'figures', '%d', '%s.png' % id)


[docs]    def add_protein(self, id, attr):
        self.proteins[id] = Protein(**dict(
            list({'id': id, 'synonyms': self.synfwd[id], 'reactions': [], 'pathways': [], }.items()) + list(attr.items()))
        )

        # Store id and name in the synonym database
        self.index[id] = self.proteins[id]
        self.add_synonym(id, attr['name'])
        self.add_db_synonyms(id, self.proteins[id].databases)


[docs]    def add_gene(self, id, attr):
        self.genes[id] = Gene(**dict(
            list({'id': id, 'synonyms': self.synfwd[id], 'reactions': [], 'pathways': [], }.items()) + list(attr.items()))
        )

        # Store id and name in the synonym database
        self.index[id] = self.genes[id]
        self.add_synonym(id, attr['name'])
        self.add_db_synonyms(id, self.genes[id].databases)


[docs]    def add_synonym(self, id, synonym):
        self.synfwd[id].add(synonym)  # ID -> Synonyms
        if id in self.index:
            self.synrev[synonym] = self.index[id]  # Synonym -> Object
            self.synrev[synonym.lower()] = self.index[id]  # lc Synonym -> Object
            self.synrev[id] = self.index[id]  # id -> Object

            # BY type
            self.synrev_by_type[self.index[id].type][synonym] = self.index[id]  # Synonym -> Object
            self.synrev_by_type[self.index[id].type][synonym.lower()] = self.index[id]  # lc Synonym -> Object
            self.synrev_by_type[self.index[id].type][id] = self.index[id]  # id -> Object


[docs]    def add_synonyms(self, id, synonyms):
        for syn in synonyms:
            self.add_synonym(id, syn)

    # An identity is a limited version of the synonym (using the same tables as above)
    # linking from database id etc. to a object Id, but not reverse

[docs]    def add_identity(self, id, identity):
        if id in self.index:
            self.synrev[identity] = self.index[id]  # Synonym -> Object
            self.synrev[identity.lower()] = self.index[id]  # lc Synonym -> Object

    # Output the current database to disk (Overwrite completely)

[docs]    def save_compounds(self):
        writer = UnicodeWriter(open('./database/compounds', 'wb'), delimiter=str(','))
        for compound in list(self.compounds.values()):
            writer.writerow(compound.as_csv())


[docs]    def save_reactions(self):
        writer = UnicodeWriter(open('./database/reactions', 'wb'), delimiter=str(','))
        for reaction in list(self.reactions.values()):
            writer.writerow(reaction.as_csv())


[docs]    def save_pathways(self):
        writer = UnicodeWriter(open('./database/pathways', 'wb'), delimiter=str(','))
        for pathway in list(self.pathways.values()):
            writer.writerow(pathway.as_csv())


[docs]    def save_proteins(self):
        writer = UnicodeWriter(open('./database/proteins', 'wb'), delimiter=str(','))
        for protein in list(self.proteins.values()):
            writer.writerow(protein.as_csv())


[docs]    def save_genes(self):
        writer = UnicodeWriter(open('./database/genes', 'wb'), delimiter=str(','))
        for gene in list(self.genes.values()):
            writer.writerow(gene.as_csv())


[docs]    def save_synonyms(self):
        writer = UnicodeWriter(open('./database/synonyms', 'wb'), delimiter=str(','))
        for synk, synv in list(self.synfwd.items()):
            for syn in synv:
                row = [synk, syn]
                writer.writerow(row)
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  Source code for pathomx.custom_exceptions

from __future__ import unicode_literals
import logging
logging.debug('Loading custom_exceptions.py')

import sys

if sys.version_info < (3, 0):  # Python 2 only
    from exceptions import Exception


[docs]class PathomxIncorrectFileFormatException(Exception):
    pass

    

[docs]class PathomxIncorrectFileStructureException(Exception):
    pass



[docs]class PathomxExternalResourceTimeoutException(Exception):
    pass



[docs]class PathomxExternalResourceUnavailableException(Exception):
    pass
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