

    
      
          
            
  
Ganga

Ganga is a tool to make it easy to run data analysis jobs along with managing associated data files.


For users
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User Guide

This tutorial is in several stages that cover all of the basic and more of the advanced functionality that
Ganga provides. To follow it properly, you should go through each stage in turn. Please post an issue if
you encounter any problems!



	What is Ganga

	Install and Basic Usage
	Installation
	Binder

	CVMFS

	PyPI Install

	From Github





	Starting Ganga

	Getting Help

	Hello World with Ganga

	Copy a job

	Job Monitoring

	Scripting and Batch Mode





	Running Executables

	Tutorial Plugin
	Enable tutorial plugin





	Using Different Applications
	Try it out





	Using Different Backends
	Local Backend

	Batch Backends
	LSF

	Slurm

	Condor





	Dirac Backend
	Using GridPP Dirac on CVMFS

	Installing and Configuring the Dirac Client









	Virtualization
	Try it out

	Singularity class

	Docker class

	Issues to keep in mind





	Splitters
	Try it out:

	ArgSplitter:

	GenericSplitter

	GangaDatasetSplitter





	PostProcessors
	Try it out

	Mergers
	TextMerger

	RootMerger

	CustomMerger

	SmartMerger





	Checkers
	FileChecker

	RootFileChecker

	CustomChecker





	Notifier

	Management of post processors with your job





	Input And Output Data
	Basic Input/Output File usage

	Input Data Usage

	File Types Available
	LocalFile

	DiracFile

	GoogleFile









	Job Manipulation
	Copying Jobs

	Accessing Jobs in the Repository

	Resubmitting Jobs

	Forcing to Failed

	Removing Jobs

	Performing Bulk Job Operations

	Export and Import of Ganga Objects





	Configuration

	Miscellaneous Functionality
	Job Templates

	Job Trees

	GangaBox





	Queues

	Tasks
	Introduction to Tasks

	Basic Core Usage

	Job Chaining









Sections still to be added:


	Pure Python Usage


	Ganga as a Service


	Developing a New Application








          

      

      

    

  

    
      
          
            
  
What is Ganga

Many scientific computations are too large to take care of by simply running a script from the command line and waiting for it to execute. To get around this many different systems has been used over the years


	Starting tasks in the background on your desktop;


	Using a local batch system or batch system on a central facility;


	Using various grid or cloud systems for submitting your code to.




Getting your work done like this often means that it gets broken into multiple pieces. All these pieces are both tedious and error prone and include things like:


	Ensure that you use same code for testing locally and running on grid system;


	Pack up ancillary files that are required for running on remote system;


	Split your task up into many smaller pieces;


	Submit each of the smaller pieces, keep track of which fail, resubmit them;


	Keep running commands to see if all the jobs have finished;


	Merge all the pieces together.




The idea in Ganga is to take all these problems, provide a Python API for them that allows them to be solved in a clean and programmatic way. In addition, Ganga will provide a service that takes care of monitoring the progress of all tasks that have been submitted. This means that a workflow using Ganga is more like.


	Create your task inside Ganga and test it locally on your desktop;


	Specify to Ganga how you want you task broken up and the results merged;


	Tell Ganga where your task should be executed (Batch, Grid, …) and submit it;


	Let Ganga monitor the progress, resubmit failed pieces and merge the results in the end.




Ganga provides a plugin system that allows groups such as HEP collaborations to expand the API with specific applications that will make it easier to run tasks on remote systems (build shared libraries, find configuration files, interact with data bookkeeping). There is also support for running taks inside docker and singularity containers.





          

      

      

    

  

    
      
          
            
  
Install and Basic Usage


Installation

There are several ways to install and run Ganga:

NOTE - Currently Ganga is only available for python3 releases and supported on Linux distributions.


Binder

For testing, you can run Ganga within the Binder service. Simply follow the link https://mybinder.org/v2/gh/ganga-devs/ganga/BinderTutorial and in a terminal start Ganga. The parts of Ganga that connects to remote services will be limited due to the restricted connectivity of the Binder containers.




CVMFS

If you have access to CVMFS, Ganga can be found at /cvmfs/ganga.cern.ch/. This will be kept up-to-date with the
latest release that you can run directly with:

/cvmfs/ganga.cern.ch/runGanga.sh

This isn’t just a link to the start-up script because it needs to be run from the correct directory. However,
it will take all the command line options that the normal ganga script takes.




PyPI Install

You can also install directly from PyPI using:

pip install ganga

If you don’t have System Administrator rights or just want to do a private install then it can be beneficial to
run using a virtualenv:

# Create a virtualenv
python3 -m venv gangaenv
cd gangaenv/
. bin/activate
# Install Ganga
pip install ganga





To install pip locally if it’s not on your system and you don’t have admin access please consult: https://pip.pypa.io/en/stable/installing/

Now each time you want to use Ganga in a new shell, you have to activate the virtual environment:

cd gangaenv/
. bin/activate
ganga





Alternatively if you want you can install Ganga using pip to your local user environment (not recommended if you have many python projects/libraries around)

pip install ganga --user




From Github

You can always install Ganga’s most recent commit at the time of writing by running

pip install -e git+git://github.com/ganga-devs/ganga.git#egg=ganga

If you don’t have System Administrator rights or just want to do a private install then it can be beneficial to
run using a virtualenv:

# Create a virtualenv
python3 -m venv gangaenv
cd gangaenv/
. bin/activate
# Install Ganga
pip install -e git+git://github.com/ganga-devs/ganga.git#egg=ganga










Starting Ganga

As described above, to run Ganga simply execute ganga (for PyPI install), <installdir>/bin/ganga
(for other installs) or the helper script in CVMFS. This will start Ganga and it’s associated threads as
well as provide you with a Ganga IPython prompt that gives you access to the Ganga Public Interface (GPI) on
top of the usual IPython functionality:

Note that the first time you run Ganga it will ask you to create a default .gangarc file which you should
probably do. In the future, if you want to recreate this default config file, add the option -g to the command line.

In Binder you start ganga in a terminal as illustrated in the image below

[image: Startup prompt when typing ganga in terminal]



Getting Help

The documentation for all objects and functions in Ganga can be accessed using the help system:

[13:25:29]
Ganga In [1]: help()
************************************

*** Welcome to Ganga ***
Version: 8.3.3
Documentation and support: http://cern.ch/ganga
Type help() or help('index') for online help.

This is free software (GPL), and you are welcome to redistribute it
under certain conditions; type license() for details.

This is an interactive help based on standard pydoc help.

Type 'index'  to see GPI help index.
Type 'python' to see standard python help screen.
Type 'interactive' to get online interactive help from an expert.
Type 'quit'   to return to Ganga.
************************************





Now typing index at the prompt will list all the objects, etc. available. You can also directly access the
documentation for an object using help directly:

help(Job)





You can also use IPython’s tab-complete to help identify members of an object.




Hello World with Ganga

We are now in a position to submit our first job. This will take the defaults of the Ganga Job object which is
to run echo 'Hello World' on the machine you’re currently running on:

j = Job()
j.submit()





If all goes well, you should see the job submit:

[image: Creation and submission of Hellow World job]






You can view the job in your repository using the jobs command which lists all job objects that Ganga knows about:

Ganga In [1]: jobs
Ganga Out [1]:

Registry Slice: jobs (1 objects)
--------------
    fqid |    status |      name | subjobs |    application |        backend |                             backend.actualCE |                       comment
-------------------------------------------------------------------------------------------------------------------------------------------------------------
       0 | completed |           |         |     Executable |          Local |                       epldt017.ph.bham.ac.uk |


[13:34:37]
Ganga In [2]:





You can get more info about your job by selecting it from the repository:

jobs(0)





You can also select specific info about the job object, e.g. the application that was run:

jobs(0).application





To check the stdout/stderr of a job, you can use the peek method

j = jobs(0)
j.peek('stdout')








Copy a job

You can copy and old job, modify its attributes anbd then submit it as a new one

j = jobs(0).copy()
j.application.args = ['Hello from a copy']
j.name = 'Copy'
j.submit()








Job Monitoring

While Ganga is running in interactive mode, a background thread goes through all your active jobs and checks
to see what state they are in. Generally, jobs will transition from new -> submitted -> running -> completed/failed.
As described above, the jobs command will show you the state of your jobs in the Ganga repository.




Scripting and Batch Mode

You can put your ganga commands into a python script

[centos7] ~ % cat >> myfile.py
j = Job()
j.submit()
^D





and then execute it from the Ganga prompt like this

runfile('myfile.py')





In addition, Ganga can be run in batch mode by just providing a script as the last argument:

[centos7] ~ % ganga myfile.py





Note that by default, the monitoring is turned off while in batch mode.







          

      

      

    

  

    
      
          
            
  
Running Executables

You can run any executable or script through Ganga using the Executable application. This accepts either a full
path to an already installed exe (e.g. on CVMFS) or a Ganga File object that will be sent with your job. You
can also supply arguments and environment settings with the options in the Executable object.

As an example:

# Already existing Exe
j = Job()
j.application = Executable()
j.application.exe = '/bin/ls'
j.application.args = ['-l', '-h']
j.submit()

# Wait for completion
j.peek("stdout")

# Send a script
open('my_script.sh', 'w').write("""#!/bin/bash
echo 'Current dir: ' `pwd`
echo 'Contents:'
ls -ltr
echo 'Args: ' $@
""")
import os
os.system('chmod +x my_script.sh')

j = Job()
j.application = Executable()
j.application.exe = File('my_script.sh')
j.submit()

# Wait for completion
j.peek("stdout")





If your executable requires more than one file to run, you can use the inputfiles field of the Job object
to send this across as well (see Input And Output Data).





          

      

      

    

  

    
      
          
            
  
Tutorial Plugin

Ganga has a tutorial plugin available that serves the purposes of


	Illustrating how specific applications can be used (Using Different Applications)


	Using specific splitters to divide a computational task into many pieces (Using Different Applications)


	Illustrating how you can write your own plugin package for Ganga that provides new capability.





Enable tutorial plugin

In the Binder tutorial, the tutorial plugin is already enabled and you do not have to do anything. For any other Ganga session, you can simply start Ganga like

ganga -o '[Configuration]RUNTIME_PATH=GangaTutorial'





or edit the RUNTIME_PATH line of your ~/.gangarc configuration file.







          

      

      

    

  

    
      
          
            
  
Using Different Applications

For executing some complicated computation, of ten more than just a simple executable is provided. Maybe certain calibration files are required as well, compilation of code is required first that gives rise to shared libraries and so on. Ganga allows through a plugin system for specific applications to be executed. You can see which ones are available as

Ganga In [1]: plugins('applications')
Ganga Out [1]: ['Executable', 'Root', 'Notebook', 'PrimeFactorizer']





Large Particle Physics collaborations, such as LHCb and T2K have specific applications written and it is quite easy to write your own.


Try it out

The PrimeFactorizer application is part of the Tutorial plugin (Tutorial Plugin). It illustrates how a specific application can be used instead of the default Executable application. You can try and create a job like

j = Job(application = PrimeFactorizer(number=1527), inputdata = PrimeTableDataset())





and submit it. In the output of the job when finished you should see the prime factors of the number. For the inputdata in the job specification above, see Input And Output Data.







          

      

      

    

  

    
      
          
            
  
Using Different Backends

One of the main benefits of Ganga is that you can submit to different clusters/systems (in Ganga, these are termed
backends) by only changing one or two lines in your scripts. Though there are often very different ways of submission for each backend, Ganga tries to hide this as much as possible and follow a submission that is more or less identical to what is done for a Local job.

plugins("backends")






Local Backend

This is the default and refers to the machine that Ganga is running on. The job will be spawned as a separate process, independent of Ganga. Typical usage is:

j = Job()
j.backend = Local()
j.submit()





There are no editable options for the object itself but there are two config options that you can view with
config.Local. You can quit Ganga and restart and the Local job will still run in the background.




Batch Backends

Ganga supplies backend objects for most of the major batch systems around - Condor, Slurm, SGE, LSF, PBS and  Condor. You should obviously use the one that is relevant to the system you are running on. Typical usage is detailed below though as with all these, you can get more help using help(<backend>) and config.<backend>. Sometimes a local installation requires that small changes are made to the configuration. Look in the relevant section of the ~/.gangarc file.


LSF

j = Job()
j.backend = LSF()
j.backend.queue = '1nh'








Slurm

Very similar to the LSF backend, this is setup by default to submit to a typical Slurm installation but again,
can easily be changed to reflect your specific setup:

j = Job()
j.backend = Slurm()
j.submit()








Condor

Condor is a little different than the other backends but should still submit to most typical installations. There is
also a requirements object that can be used to specify memory, architecture, etc.

j = Job()
j.backend = Condor()
j.backend.getenv = "True"  # send the environment to the host
j.backend.requirements.memory = 1200
j.submit()





Also note that the getenv option is defined as a string so in your .gangarc, you would need to set it to:

[Condor]
getenv = 'True'





To avoid Ganga attempting to assign a boolean instead.






Dirac Backend

To submit to a Dirac instance, you will need to have the Dirac client installed and a Dirac proxy available.


Using GridPP Dirac on CVMFS

There is an installed version of Dirac configured to use the GridPP Dirac instance available on the Ganga CVMFS area. To run with this, do

/cvmfs/ganga.cern.ch/runGanga-dirac.sh





A few questions about your Virtual Organisation will be asked the first time you run.




Installing and Configuring the Dirac Client

If you are not using the GridPP instance of Dirac, or don’t have access to CVMFS then you will need to install and configure the Dirac client. See here [https://dirac.readthedocs.io/en/latest/UserGuide/GettingStarted/InstallingClient/] for instructions.

After successfully doing this, do the following steps to configure Ganga:


	Edit your .gangarc file and set the following options:




[Configuration]
RUNTIME_PATH = GangaDirac

[DIRAC]
DiracEnvSource = /home/<username>/dirac_ui/bashrc













          

      

      

    

  

    
      
          
            
  
Virtualization

It is possible to run a Ganga job inside a container. This allows you to get a completely well defined environment on the worker node where the job is executed. Each job has a virtualization attribute which defines the image to be used for the container as a required attribute. Images can be either from Docker or Singularity hub, from the images created by Gitlab or in case of Singularity from a file provided as a GangaFile.

Using images can provide an attractive workflow where GitLab continuous integration is used to create Docker images. Those images can then subsequently be used for running jobs where it is assured that they are in the same environment. The image can either be used directly from the repository (using the deploy username/password if private) or can be pulled and converted to a Singularity image.


Try it out

j1 = Job(name='Weather', \
         virtualization=Docker(image='uegede/weather:1.2'), \
         application=Executable(exe='weather', args=['MEL']))
j2 = Job(name='Fedora', \
         virtualization=Docker(image='fedora:latest'), \
         application=Executable(exe='cat', args=['/etc/redhat-release']))





[image: Animation of jobs running inside containers]



Singularity class

The Singularity class can be used for either Singularity or Docker images. It requires that singularity is installed on the worker node.

For Singularity images you provide the image name and tag from Singularity hub like

Notice how the executable is given as a File object. This ensures that it is copied to the working directory and thus will be accessible inside the container.

The container can also be provided as a Docker image from a repository. The default repository is Docker hub.

Another option is to provide a GangaFile Object which points to a singularity file. In that case the singularity image file will be copied to the worker node. The first example is with an image located on some shared disk. This will be effective for running on a local backend or a batch system with a shared disk system.

while a second example is with an image located in the Dirac Storage Element. This will be effective when using the Dirac backend.

If the image is a private image, the username and password of the deploy token can be given like the example below. Look inside Gitlab setting for how to set this up. The token will only need access to the images and nothing else.

Directories can be mounted from the host to the container using key-value pairs to the mounts option. If the directory is not vailable on the host, a warning will be written to stderr of the job and no mount will be attempted.

By default the container is started in singularity with the --nohome option. Extra options can be provided through the options attribute. See the Singularity documentation for what is possible.




Docker class

You can define a docker container by providing an image name and tag. Using that ganga will fetch
the image from the docker hub.

Ganga will try to run the container using Docker if Docker is availabe in the worker node and if the user has the
permission to run docker containers. If not ganga will download UDocker [https://github.com/indigo-dc/udocker] which provides the ability to run docker containers in userspace. The runmode in Udocker can be changed as seen in the documentation. Using Singualarity as the run mode is not recommended; use the Singularity class above instead.




Issues to keep in mind

Awareness should be given to the load that using containers will impose on the system where they are running


	If the file system is shared (like for the Batch and Local backends, the images pulled down from a remote repository will be cached locally.


	If the file system is not shared (like for the LCG and Dirac backends), then images from remote repositories will be pulled for each job. This might put an excessive load on the network and/or the repository.


	If the image for Singularity is given as a file, it will be copied to the worker node. If provided as a DiracFile object, it can be replicated to the sites where the job will be asked to run to limit the impact of pulling the image.










          

      

      

    

  

    
      
          
            
  
Splitters

One of the main benefits of Ganga is it’s ability to split a job description across many subjobs, changing the
input data or arguments appropriately for each. Ganga then keeps these subjobs organised with the parent master
job but keeps track of all their status, etc. individually. There are two main splitters that are provided in Ganga
Core which are detailed below. You can see which splitter are available with


Try it out:

Using the prime factorisation example from the Tutorial plugin (Tutorial Plugin). We can split up the factorisation of a very large number up into 5 different tasks.

j = Job(application = PrimeFactorizer(number=268709474635016474894472456), \
        inputdata = PrimeTableDataset(table_id_lower=1, table_id_upper=30), \
        splitter = PrimeFactorizerSplitter(numsubjobs=10))





After the job and been submitted and finished, the output of each of the subjobs will be available. Remember that ganga is just a standard Python prompt, so we can use standard Python syntax

See the section PostProcessors for how we can merge the output into a single file.




ArgSplitter:

For a job that is using an Executable application, it is very common that you want to run it multiple times with a different set of arguments (like a random number seed). The ArgSplitter can do exactly that. For each of the subjobs created, it will replace the arguments fot he job with one from the array of array of arguments provided to the splitter. So

will create two subjobs where the Hello World of the default executable argument will be replaced by Hello 1 and Hello 2 respectively.




GenericSplitter

The GenericSplitter is a useful tool to split a job based on arguments or parameters in an application or backend. You can specify whatever attribute you want to split over within the job as a string using the attribute option. The example below illustrate how you can use it to do the same as the ArgSplitter.

j = Job()
j.splitter = GenericSplitter()
j.splitter.attribute = 'application.args'
j.splitter.values = [['hello', 1], ['world', 2], ['again', 3]]
j.submit()





This produces 3 subjobs with the arguments:

echo hello 1    # subjob 1
echo world 2    # subjob 2
echo again 3    # subjob 3





Each subjob is essentially another Job object with all the parameters set appropriately for the subjob. You
can check each one by using:

j.subjobs
j.subjobs(0).peek("stdout")





There may be times where you want to split over multiple sets of attributes though, for example the args and
the env options in the Executable application. This can be done with the multi_attrs option that takes
a dictionary with each key being the attribute values to change and the lists being the values to change. Give
the following a try:

j = Job()
j.splitter = GenericSplitter()
j.splitter.multi_attrs = {'application.args': ['hello1', 'hello2'],
                          'application.env': [{'MYENV':'test1'}, {'MYENV':'test2'}]}
j.submit()





This will produce subjobs with the exe and environment:

echo hello1 ; MYENV = test1  # subjob 1
echo hello2 ; MYENV = test2  # subjob 2








GangaDatasetSplitter

The GangaDatasetSplitter is provided as an easy way of splitting over a number input data files given in the
inputdata field of a job. The splitter will create a subjob with the maximum number of file specified
(default is 5). A typical example is:

j = Job()
j.application.exe = 'more'
j.application.args = ['__GangaInputData.txt__']
j.inputdata = GangaDataset( files=[ LocalFile('*.txt') ] )
j.splitter = GangaDatasetSplitter()
j.splitter.files_per_subjob = 2
j.submit()





If you check the output you will see the list of files that each subjob was given using j.subjobs() as above.







          

      

      

    

  

    
      
          
            
  
PostProcessors

Ganga can be instructed to do many things after a job completes. Each object can be added to the postprocessors
field of the Job object and they will be carried out in order. The available Post-Processing options are
detailed below:


Try it out

When using the prime factorisation example from the Tutorial plugin (Tutorial Plugin) it was not satisfactory that the individual prime factors were distributed over different files. A simple TextMerger can collate the numbers into a single file.

j = Job(application = PrimeFactorizer(number=268709474635016474894472456), \
        inputdata = PrimeTableDataset(table_id_lower=1, table_id_upper=30), \
        splitter = PrimeFactorizerSplitter(numsubjobs=10), \
        postprocessors = TextMerger(files=['factors.dat']))





When the job has finished, there will now be a single file that we can look at

j.peek('factors.dat')





See below for how a CustomMerger could be used to provide a more unified output.




Mergers

A merger is an object which will merge files from each subjobs and place it the master job output folder. The
method to merge depends on the type of merger object (or file type). For example, if each subjob produces a root
file ‘thesis_data.root’ and you would like this to be merged you can attach a RootMerger object to your job:

j.postprocessors.append(RootMerger(files = ['thesis_data.root'],ignorefailed = True,overwrite = True))





When the job is finished this merger object will then merge the root files and place them in j.outputdir. The
ignorefailed flag toggles whether the merge can proceed if a subjob has failed. The overwrite flag toggles whether
to overwrite the output if it already exists. If a merger fails to merge, then the merger will fail the job and
subsequent postprocessors will not run. Also, be aware that the merger will only run if the files are available
locally, Ganga won’t automatically download them for you (unless you use Tasks) to avoid running out of local space.
You can always run the mergers separately though:

j.postprocessors[0].merge()





There are several mergers available:


TextMerger

TextMerger(compress = True)





Used for merging .txt, .log, etc. In addition to the normal attributes, you can also choose to compress
the output with




RootMerger

TextMerger(compress = True)





Used for root files. In addition to the normal attributes, you can also pass additional arguments to hadd.




CustomMerger

A custom merger where you can define your own merge function. For this merger to work you must supply a path to a
python module which carries out the merge with

CustomMerger().module = '~/mymerger.py'





In mymerger.py you must define a function called mergefiles(file_list,output_file), e.g:

import os
def mergefiles(file_list,output_file):
      f_out = file(output_file,'w')
      for f in file_list:
            f_in = file(f)
            f_out.write(f_in.read())
            f_in.close()
      f_out.flush()
      f_out.close()





This function would mimic the TextMerger, but with more control to the user. Note that the overwrite and
ignorefailed flags will still work here as a normal merger object.




SmartMerger

The final merger object which can be used is the SmartMerger(), which will choose a merger object based on the
output file extension. It supports different file types. For example the following SmartMerger would use a RootMerger
for ‘thesis_data.root’ and a TextMerger for ‘stdout’.

SmartMerger(files = ['thesis_data.root','stdout'],overwrite = True)





Note that:

j.postprocessors.append(SmartMerger(files = ['thesis_data.root','stdout'],overwrite = True))





is equivalent to doing:

j.postprocessors.append(TextMerger(files = ['stdout'],overwrite = True))
j.postprocessors.append(RootMerger(files = ['thesis_data.root'],overwrite = False))





However in the second instance you gain more control as you have access to the Root/TextMerger specific attributes,
but at the expense of more code. Choose which objects work best for you.






Checkers

A checker is an object which will fail otherwise completed jobs based on certain conditions. However, if a checker is
misconfigured the default is to do nothing (pass the job), this is different to the merger.  Currently there are
three Checkers:


FileChecker

Checks the list of output files and fails job if a particular string is found (or not found). For example, you could do:

fc = FileChecker(files = ['stdout'], searchStrings = ['Segmentation'])





You can also enforce that your file must exist, by setting filesMustExists to True:

fc.filesMustExist = True





If a job does not produce a stdout file, the checker will fail the job. This FileChecker will look in your stdout file
and grep the file for the string ‘Segmentation’. If it finds it, the job will fail. If you want to fail the job
a string doesn’t exist, then you can do:

fc.searchStrings = ['SUCCESS']
fc.failIfFound = False





In this case the FileChecker will fail the job if the string ‘SUCCESS’ is not found.




RootFileChecker

This checks that all your ROOT files are closed properly and have nonzero size. Also checks the merging procedure
worked properly. Adding a RootFileChecker to your job will add some protection against hadd failures, and ensure that
your ROOT files are mergable. If you do:

This checker will check that each ROOT file has non-zero file size and is not a zombie. If you also have a merger,
it will check the output from hadd, ensure that the sum of the subjob entries is the same as the master job entries,
and check that each ROOT file has the same file structure. RootFileChecker inherits from FileChecker so you
can also ensure that the ROOT files must exist.




CustomChecker

This is probably the most useful checker and allows the user to use private python code to decide if a job should
fail or not. The CustomChecker will execute your script and fail the job based on the output. For example, you
can make a checker in your home directory called mychecker.py. In this file you must define a function called
check(j), which takes in your job as input and returns True (pass) or False (fail)

import os

def check(j):
    outputfile = os.path.join(j.outputdir,'thesis_data.root')
    return os.path.exists(outputfile)





Then in ganga do:

cc = CustomChecker(module = '~/mychecker.py')





This checker will then fail jobs which don’t produce a ‘thesis_data.root’ root file.






Notifier

The notifier is an object which will email you about your jobs upon completion. The default behaviour is to email
when master jobs have finished and when subjobs have failed. Emails are not sent upon failure if the auto-resubmit
feature is used. Important note: Emails will only be sent when ganga is running, and so the Notifier is only useful
if you have ganga running in the background (e.g. screen session, GangaService). To make a notifier, just do
something like:

n = Notifier(address = 'myaddress.cern.ch')





If you want emails about every subjob, do

n = Notifier(address = 'myaddress.cern.ch')








Management of post processors with your job

You can add multiple post processors to a Job and Ganga will order them to some degree. Mergers appear first, then
checkers, then finally the notifier. It will preserve the order within each class though (e.g. The ordering of the
#checkers is defined by the user). To add some postprocessors to your job, you can do something like

tm = TextMerger(files=['stdout'], compress=True)
rm = RootMerger(files=['thesis_data.root'], args='-f6')
fc = FileChecker(files=['stdout'], searchStrings=['Segmentation'])
cc = CustomChecker(module='~/mychecker.py')
n = Notifier(address='myadress.cern.ch')

j.postprocessors = [tm, rm, fc, cc, n]





or:

j.postprocessors.append(fc)
j.postprocessors.append(tm)
j.postprocessors.append(rm)
j.postprocessors.append(cc)
j.postprocessors.append(n)





You can also remove postprocessors:

In [21]:j.postprocessors
Out[21]: [SmartMerger (
 files = [] ,
 ignorefailed = False ,
 overwrite = False
 ), FileChecker (
 files = [] ,
 checkSubjobs = False ,
 searchStrings = [] ,
 failIfFound = True
 ), Notifier (
 verbose = False ,
 address = ''
 )]

In [22]:j.postprocessors.remove(FileChecker())

In [23]:j.postprocessors
Out[23]: [SmartMerger (
 files = [] ,
 ignorefailed = False ,
 overwrite = False
 ), Notifier (
 verbose = False ,
 address = ''
 )]











          

      

      

    

  

    
      
          
            
  
Input And Output Data

Ganga tries to simplify sending input files and getting output files back as much as possible. You can specify
not only what files you want but where they should be retrieved/put. There are three fields that are relevant
for your job:


	
	Input Files

	Files that are sent with the job and are available in the same directory on the worker node that runs it







	
	Input Data

	A dataset or list of files that the job will run over but which are NOT transferred to the worker. Typically the running job will stream this data.







	
	Output Files

	The name, type and location of the job output










Basic Input/Output File usage

To start with, we’ll show a job that sends an input text file with a job and then sends an output text file back:

# create a script to send
open('my_script2.sh', 'w').write("""#!/bin/bash
ls -ltr
more "my_input.txt"
echo "TESTING" > my_output.txt
""")
import os
os.system('chmod +x my_script2.sh')

# create a script to send
open('my_input.txt', 'w').write('Input Testing works!')

j = Job()
j.application.exe = File('my_script2.sh')
j.inputfiles = [ LocalFile('my_input.txt') ]
j.outputfiles = [ LocalFile('my_output.txt') ]
j.submit()





After the job completes, you can then view the output directory and see the output file:

j.peek()   # list output dir contents
j.peek('my_output.txt')





If the job doesn’t produce the output Ganga was expecting, it will mark the job as failed:

# This job will fail
j = Job()
j.application.exe = File('my_script2.sh')
j.inputfiles = [ LocalFile('my_input.txt') ]
j.outputfiles = [ LocalFile('my_output_FAIL.txt') ]
j.submit()





You can also use wildcards in the files as well:

# This job will pick up both 'my_input.txt' and 'my_output.txt'
j = Job()
j.application.exe = File('my_script2.sh')
j.inputfiles = [LocalFile('my_input.txt')]
j.outputfiles = [LocalFile('*.txt')]
j.submit()





After completion, the output files found are copied as above but they are also recorded in the job appropriately:

j.outputfiles





This will also work for all backends as well - Ganga handles the changes in protocol behind the scenes, e.g.:

j = Job()
j.application.exe = File('my_script2.sh')
j.inputfiles = [ LocalFile('my_input.txt') ]
j.outputfiles = [ LocalFile('my_output.txt') ]
j.backend = Dirac()
j.submit()








Input Data Usage

Generally, input data for a job is quite experiment specific. However, Ganga provides by default some basic input data functionality that can be used to process a set of remotely stored files without copying them to the worker.
This is done with the GangaDataset object that takes a list of GangaFiles (as you would supply to the
inputfiles field) and instead of copying them, a flat text file is created on the worker
(__GangaInputData.txt__) that lists the paths of the given input data. This is useful to access files from
Mass or Shared Storage using the mechanisms within the running program, e.g. opening them with directly with Root.

As an example:

# Create a test script
open('my_script3.sh', 'w').write("""#!/bin/bash
echo $PATH
ls -ltr
more __GangaInputData.txt__
echo "MY TEST FILE" > output_file.txt
""")
import os
os.system('chmod +x my_script3.sh')

# Submit a job
j = Job()
j.application.exe = File('my_script3.sh')
j.inputdata = GangaDataset(files=[LocalFile('*.sh')])
j.backend = Local()
j.submit()








File Types Available

Ganga provides several File types for accessing data from various sources. To find out what’s available, do:

plugins('gangafiles')






LocalFile

This is a basic file type that refers to a file on the submission host that Ganga runs on. As in input file,
it will pick up the file and send it with you job, as an output file it will be returned with your job and put in
the j.outputdir directory.




DiracFile

This will store/retrieve files from Dirac data storage. This will require a bit of configuration in ~/.gangarc
to set the correct LFN paths and also where you want the data to go:

config.DIRAC.DiracLFNBase
config.DIRAC.DiracOutputDataSE





To use a DiracFile, do something similar to:

j = Job()
j.application.exe = File('my_script2.sh')
j.inputfiles = [ LocalFile('my_input.txt') ]
j.outputfiles = [ DiracFile('my_output.txt') ]
j.backend = Dirac()
j.submit()





Ganga won’t retrieve the output to the submission node so if you need it locally, you will have to do.

j.outputfiles.get()





Often it might be better to simply stream the data from its remote destination. You can get th URL for this as




GoogleFile

This will store files to the user’s Google Drive. This requires the user to authenticate and give restricted access to Google Drive.
To use a GangaFile, do something similar to:

j = GangaFile("mydata.txt")
j.localDir = "~/temp"
j.put()
print(j)
GoogleFile (
    namePattern = mydata.txt,
    localDir = /home/dumbmachine/temp,
    failureReason = ,
    compressed = False,
    downloadURL = https://drive.google.com/file/d/1dS_XqANroclWAqgIvLU7q5rbzen17mSf
)





The urls are generated by using the id of the file.

This will upload the local file “~/temp/mydata.txt” to the user’s Google Drive. The File object also supports for glob patterns, which can be supplied as j.namePattern = ‘*.ROOT’.
Upon first usage, the user will be asked to authenticate and allow access to create new files and edit these files only.

Only files created by Ganga can be deleted (or restored after deletion).

j = GangaFile("mydata.txt")
j.localDir = "~/temp"
j.put()

# if the file is required to be deleted
j.remove() # will send the file to trash, use permanent=True for deletion
# to restore the file from trash
j.restore()





To download files previously uploaded by ganga, use the get method:









          

      

      

    

  

    
      
          
            
  
Job Manipulation

There are several ways to control and manipulate your jobs within Ganga.


Copying Jobs

You can copy jobs using the copy method or using the cop-constructor in the Job creation. The job status is
always set to new:

j = Job(name = 'original')
j2 = j.copy()
j2.name = 'copy'
j.submit()
j3 = Job(j, name = 'copy2')
jobs





Ganga Out [3]:
Registry Slice: jobs (4 objects)
--------------
    fqid |    status |      name | subjobs |    application |        backend |                             backend.actualCE |                       comment
-------------------------------------------------------------------------------------------------------------------------------------------------------------
       0 | completed |           |         |     Executable |          Local |                       epldt017.ph.bham.ac.uk |
       1 | completed |  original |         |     Executable |          Local |                       epldt017.ph.bham.ac.uk |
       2 |       new |      copy |         |     Executable |          Local |                                              |
       3 |       new |     copy2 |         |     Executable |          Local |                                              |








Accessing Jobs in the Repository

As shown before, you can view all the jobs that Ganga is aware of using the jobs command. To access a specific
job from the repo with the parentheses, use it’s id number or:

jobs(2)





You can also use the square bracket ([]) notation to specify single jobs, lists of jobs or a job by a (unique) name:

jobs[2]
jobs[2:]
jobs['copy2']








Resubmitting Jobs

Jobs can fail for any number of reasons and often it’s a transient problem that resubmitting the job will solve.
To do this in Ganga, simply call the resubmit method:

jobs(0).resubmit()





Note that, as above, this can also be used on completed jobs, though it’s backend and application dependent.




Forcing to Failed

Sometimes you may encounter a problem where the job has been marked completed by the backend but you notice in
the logs that there was a problem which renders the output useless. To mark this job as failed, you can do:

jobs(1).force_status('failed')





Note that there are PostProcessors in Ganga that can help with a lot of these kind of problems.




Removing Jobs

As you submit more jobs, your Ganga repository will grow and could become quite large. If you have finished with
jobs it is good practise to remove them from the repository:

jobs(2).remove()





This will remove all associated files and directories from disk.




Performing Bulk Job Operations

There are several job operations you can perform in bulk from a set of jobs. To obtain a list of jobs, you can
either use the array syntax described above or the select method:

# can select on ids, name, status, backend, application
jobs.select(status='new')
jobs.select(backend='Local')
jobs.select(ids=[1,3])

# can restrict on min/max id
jobs.select(1,3, application='Executable')





Given this selection, you can then perform a number of operations on all of the jobs at once:

jobs.select(status='new').submit()





Available operations are: submit, copy, kill, resubmit, remove. These also take the keep_going
argument which, if set to True will mean that it will keep looping through the jobs even if an error occurs
performing the operation on one of them. These operations can also be performed on subjobs as well - see
SplittersAndPostprocessors for more info.




Export and Import of Ganga Objects

Ganga is able to export a Job object (or a selection of Job objects) or any other Ganga object using the export
method which will create a human readable text file that you can edit manually and then load in using load:

export(jobs(0), 'my_job.txt')
jlist = load('my_job.txt')
jlist[0].submit()





As in the above example, any jobs loaded will be put into the new state.







          

      

      

    

  

    
      
          
            
  
Configuration

There are several ways that you can configure and control how Ganga behaves. There are 3 different ways to do this:


	Edit the options in your ~/.gangarc file


	Supply command line options:  ganga -o[Logging]Ganga.Lib=DEBUG


	At runtime using the config variable:




# print full config
config

# print config section
config.Logging

# edit a config option
config.Logging['GangaCore.Lib'] = 'DEBUG'





The config system also provides a set of default_ options for each Ganga object which override what values
the object starts with on creation. e.g.

config.defaults_Executable.exe = 'ls'





In addition to this, you can also supply a ~/.ganga.py file that will be executed just as if you’d typed the
commands when Ganga starts up e.g. this will show all running jobs when you start Ganga if put into the
~/.ganga.py file:

slice = jobs.select(status='running')
print(slice)









          

      

      

    

  

    
      
          
            
  
Miscellaneous Functionality

Ganga provides quite a lot of additional functionality to help with job management. Below are the main ones:


Job Templates

If there is a version of a job that you use a lot, it can be beneficial to store this as a job template and then
you can easily retrieve and then only alter a few parameters of. To create a template you do exactly what you would
do for a normal job except you create a JobTemplate object instead of a Job object:

j = JobTemplate()
j.name = 'LsExeLocal'
j.application.exe = 'ls'
j.backend = Local()





To view the templates available, just do:

templates





You can then create a job from this template by doing:

j = Job(templates[0], name = 'JobFromTemplate')
j.submit()








Job Trees

As you submit more jobs of different types, it can become quite difficult to keep track of them. Ganga supports a
directory tree like structure for jobs so you can easily keep track of which jobs are associated with different
calibrations, analyses, etc. Jobs are stored by id and can be thought of as soft links to the main Ganga Job
Repository.

# show the current job tree (empty to start with)
jobtree

# make some dirs and subdirs
jobtree.mkdir('test_old')
jobtree.mkdir('test')
jobtree.mkdir('prod')
jobtree.mkdir('/test/jan')
jobtree.mkdir('/prod/full')

# have a look at the tree
jobtree.printtree()

# remove a dir
jobtree.rm('test_old')

# create some jobs and add them
jobtree.cd('/test/jan')
jobtree.add( Job() )
jobtree.cd('/prod/full')
jobtree.add(Job())
jobtree.add(Job())

# look at the tree again
jobtree.printtree()

# submit the some jobs
jobtree.getjobs().submit()








GangaBox







          

      

      

    

  

    
      
          
            
  
Queues

Many tasks in Ganga can take a lot of time from job submission to output download. Several things are already handled
in the background by the Monitoring System, but you may have user tasks that you want to also push into the background
that can run in parallel. This is where queues can be used.

To start with, you can view the state of the background threads by just typing queues:

Ganga In [38]: queues
Ganga Out [38]:
                        Ganga user threads:                         |             Ganga monitoring threads:
                        ------------------                          |              ------------------------
Name                       Command                    Timeout       | Name                       Command                      Timeout
----                       -------                    -------       | ----                       -------                      -------
User_Worker_0            idle                       N/A             | Ganga_Worker_0           idle                         N/A
User_Worker_1            idle                       N/A             | Ganga_Worker_1           idle                         N/A
User_Worker_2            idle                       N/A             | Ganga_Worker_2           idle                         N/A

Ganga user queue:
----------------
[]
Ganga monitoring queue:
----------------------
[]

[12:57:37]
Ganga In [39]:





To add a function call to the queue such as a submit call, do the following:

for i in range(1, 10):
    j = Job()
    queues.add(j.submit)





You can also supply your own functions as well as provide arguments to these functions:

def f(x):
    print(x)

queues.add(f, args=(123,))





Queues can also be used to submit subjobs in parallel:

j = Job()
j.splitter = GenericSplitter()
j.splitter.attribute = 'application.args'
j.splitter.values = [i for i in range(0, 10)]
j.parallel_submit = True
j.submit()









          

      

      

    

  

    
      
          
            
  
Tasks


Introduction to Tasks

Even with Ganga, you can find that you may find managing a large set of jobs and steps in an analysis to be a bit
cumbersome. The GangaTasks package was developed to help with these larger scale analyses and remove as much of the
‘busy work’ as possible. It can automatically submit jobs to keep a set number running, it can create new jobs when
others complete and chain their data together, it can automatically transfer data around as required and a number of
other things as well. As with all of Ganga it is based on the plugin system and so you can easily extend some elements
of it to better suit your requirements.

GangaTasks essentially adds 3 new objects that control all aspects of the overall task:


	
	Task

	This is overall ‘container’ for the steps in your analysis. It is fairly light weight but is used to aggregate
the overall status of the task and control overall settings, numbers of jobs, etc.







	
	Transform

	This is where most things occur. It is in some ways analogous to a Job Template in that it mostly contains the
objects that will be assigned to the created jobs. This is where new Units are created and data is transferred
between steps. You will generally have a Transform per ‘step’ or ‘type’ of job that you want to run.







	
	Unit

	This is the ‘control class’ for any created jobs and contains all the job-specific information (e.g. input data,
application settings, etc.) that each actual Job will be setup with. After all the units in a Transform are
created, each unit then creates a new Job and attempts to submit it. It will monitor the status of the job and
will do any necessary actions (e.g. download output data) upon completion. If the job fails and it seems sensible
to do so, it will also resubmit or recreate the job.









A typical example of how this structure works would be in a two stage analysis where you generate some MC in the first
step and then run some analysis code on the output of this data. You would create an overall Task to manage both steps.
Each step would have an associated Transform with the first being setup as MC generation and the second doing the
analysis. You would set the input data of the second transform to be the output data of the first. Then, while running
your Task, Units will be created to cover the number of events you wanted to create and jobs will be submitted for
each of these. As these complete new units and jobs will be created by the analysis Transform to cover that step.




Basic Core Usage

It’s quite likely you will want to develop your own plugins to maximise your use of GangaTasks, however there is a set
of generalised classes that can get you started. Typical use of these is shown below:

# First create the overall Task
t = CoreTask()

# Now create the Transform ( -> Job template)
trf = CoreTransform()
trf.application = Executable()
trf.backend = Local()

# Set the unit splitter (unique to CoreTransform - you may have better ways of creating units in your own
# plugins). This will create a unit based on the splitting of any given splitter
# If you put in your own splitter here, use the trf.fields_to_copy string list to tell Tasks which fields of
# a Job to preserve from the split. Here, Tasks already knows about GenericSplitter and knows that we want to
# change the 'application' object for each Unit/Master Job
trf.unit_splitter = GenericSplitter()
trf.unit_splitter.attribute = "application.args"
trf.unit_splitter.values = ['arg 1', 'arg 2', 'arg 3']

# Append the transform
t.appendTransform(trf)

# set the maximum number of active jobs to have running (allows for throttling)
t.float = 100

# run the Task
t.run()





After running the above commands you won’t see much happen initially as Tasks runs on a separate monitoring loop that
triggers every 30s (configurable in ~/.gangarc). Eventually though you will see the units created and then jobs
for each of these units will be submitted. To see the progress of your tasks use:

tasks
tasks(0).overview()





Tasks can also take advantage of using queues for submission as well. Simply add:

# note - done at the transform level rather than task level as different backends may not need it
trf.max_active_threads = 10  # optional - specifies the max number of submissions to queue up
trf.submit_with_threads = True








Job Chaining

The Tasks package also allows you to chain jobs together, i.e. have the output of one job be the input of another.
This is done by setting the input data of the dependant Transform to be TaskChainInput type and giving the ID of
the Transform is depends on. You can have multiple transforms feed into one Transform by specifying more
TaskChainInput datasets.

A typical example is shown below:

# Create a test script
open('my_script3.sh', 'w').write("""#!/bin/bash
echo $PATH
ls -ltr
more __GangaInputData.txt__
echo "MY TEST FILE" > output_file.txt
sleep 120
""")

# Create the parent task
t = CoreTask()

# Create the first transform
trf1 = CoreTransform()
trf1.application = Executable()
trf1.application.exe = File('my_script3.sh')
trf1.outputfiles = [LocalFile("*.txt")]
d = GangaDataset()
d.files = [LocalFile("*.txt")]
trf1.addInputData(d)
trf1.files_per_unit = 1
trf1.submit_with_threads = True

trf1.splitter = GangaDatasetSplitter()
trf1.splitter.files_per_subjob = 2

trf1.backend = Local()
t.appendTransform(trf1)

# Create the second transform
trf2 = CoreTransform()
trf2.application = Executable()
trf1.application.exe = File('my_script3.sh')
trf2.submit_with_threads = True

d = TaskChainInput()
d.input_trf_id = trf1.getID()
trf2.addInputData(d)

trf2.splitter = GangaDatasetSplitter()
trf2.splitter.files_per_subjob = 2

trf2.backend = Local()
t.appendTransform(trf2)

# Set the Task running
t.float = 1
t.run()











          

      

      

    

  

    
      
          
            
  
GPI

The Ganga Public Interface provides a wrapper around the internals of the Python implementation to provide safety and
to increase ease-of-use.

GPI classes

Functions

Plugins





          

      

      

    

  

    
      
          
            
  
Guide for System Administrators

This section of the manual is intended for system administrators or interested individuals to describe how to install and manage Ganga.


Installation

Historically Ganga was installed via a custom ganga-install script which would fetch the latest version and its dependencies.
We have since migrated away from that and there are two primary ways to get access to Ganga, one of which is mostly of interest only to particle physicists.


pip

At its simplest it is possbile to install ganga using the standard Python pip tool with a simple

pip install ganga








CVMFS

CVMFS is a read-only file system intended for distributing software originally developed for the CERN virtual machine infrastructure.

/cvmfs/ganga.cern.ch/






Site config

It’s often the case that you want to specify default configuration settings for your users, perhaps on a group-by-group basis.
You can do this by placing .gangarc-style INI files in a common directory on your system and pointing Ganga at it.
The order of precedence for a particular setting goes default → site config → user config → runtime setting with those later in the chain overriding those earlier.
The location that Ganga looks for the site config is controlled with an environment variable, GANGA_SITE_CONFIG_AREA, which you could set in your users’ default shell setup.

GANGA_SITE_CONFIG_AREA=/some/physics/subgroup





Files in this directory should be named after the Ganga version that you want to affect.
They should start with the version number with the . replaced with - and can have any extension.
So if you have three config files:

$ ls $GANGA_SITE_CONFIG_AREA
6-0-44.ini  6-1-6.ini  6-1-10.ini





and the user is running Ganga 6.1.6 then 6-0-44 and 6-1-6 will be loaded and 6-1-10 will be ignored.







          

      

      

    

  

    
      
          
            
  
Guide for developers

This document is intended to detail some of the inner workings of Ganga to both document what we have done as well as make it easier for new developers to get on-board quicker.


GangaObject

At the core of a lot of Ganga is GangaObject.
This is a class which provides most of the core functionality of Ganga including persistency, typed attribute checking and simplified construction.


Note

There is currently some work being done to replace the existing implementation if GangaObject with a simpler version.
The user-facing interface should not change at all but more modern Python features will be used to simplify the code.
This will also affect how schemas are defined but not how they are presented or persisted.






Schema

The schema of a GangaObject defines the set of attributes belonging to that class along with their allowed types, access control, persistency etc.
Each GangaObject must define a schema which consists of a schema version number and a dictionary of Items.
Schema items must define their name and a default value and can optionally define a lot more such as a list of possible types and documentation string.




Proxy objects

In order to provide a nice interface to users, Ganga provides a Ganga Public Interface which fulfils two main purposes.
Firstly it is a reduced set of objects so that the user is not bombarded with implementation details such as Node.
Secondly, all GangaObjects available through the GPI are wrapped in a runtime-generated class called a proxy.

These proxy classes exist for a number of reasons but primarily they are there for access control.
While a GangaObject can has as many functions and attributes as it likes,
only those attributes in the schema and those methods which are explicitly exported will be available to users of the proxy class.

When working on internal Ganga code, you shuold never have to deal with any proxy objects at all.
Proxies should be added to objects as they are passed to the GPI and should be removed as they are passed back.


Attributes on proxy objects

Proxy classes and the object that they are proxying have a set number of attributes which should be present.

If an object inherits from GangaObject the class can have the property _proxyClass set which will point to the relevant GPIProxyObject subclass. This is created on demand in the addProxy and GPIProxyObjectFactory methods.
The proxy class (which is a subclass of GPIProxyObject and created using GPIProxyClassFactory()) will have the attribute _impl set to be the relevant GangaObject subclass.

When an instance of a proxy class is created, the _impl attribute of the instance will point to the instance of the GangaObject that is being proxied.






Repository

A repository is the physical storage of data on disk (usually persisted GangaObjects) as well as library interface to it.




Registry

A registry is an in-memory data-store which is backed by a repository.




Job monitoring




IGangaFile

All file types as of Ganga 6.1 inherit from IGangaFile. This main exception to this is the File object which as of 05/05/2016 is used as it still has more features than the IGangaFile inheirted classes do.







	Script Generator

	When is it used?





	getWNScriptDownloadCommand

	This generates a script which will make the file accessible from the WN when the job starts running



	getWNInjectedScript

	This generates a script which will send the file to the remote directory from the WN with no client intervention













	Special attr

	Use/Doc

	Return type





	lfn

	Unique to the DiracFile. This is the LFN of the file in the DFC

	str



	getReplicas

	Unique to DiracFile returns a list of SE where the file is replicated

	list of str



	‘_list_get__match__()’

	IGangaFile, performs a type match on file objects. can we remove this?

	bool












          

      

      

    

  

    
      
          
            
  
API Documentation

The documentation on these pages is automatically generated from the source code. It provides an overview of all the
Python objects in the code base and as such is intended for Ganga core and extension developers. If you are a user of
Ganga then you probably want the GPI documentation.

All Ganga modules
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        	(in module ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry)


        	(in module ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry)


      


      	typename() (built-in function)


  





U


  	
      	unit_copy_output (CoreTransform attribute)


      	unit_merger (CoreTransform attribute)


      	unit_splitter (CoreTransform attribute)


      	units (CoreTransform attribute)


  

  	
      	universe (Condor attribute)


      	use_copy_output (TaskChainInput attribute)


      	usepython (Root attribute)


      	username (Remote attribute)


      	uuid (JobInfo attribute)


  





V


  	
      	values (GenericSplitter attribute)


      	verbose (ARC attribute)

      
        	(Notifier attribute)


      


      	version (in module ganga.GangaCore.GPIDev.Schema.Schema)

      
        	(Notebook attribute)


        	(Root attribute)


      


  

  	
      	virtual_memory (CondorRequirements attribute)


      	virtualization (Job attribute)

      
        	(JobTemplate attribute)


      


      	vo (VomsProxy attribute)


      	VomsProxy (built-in class)


  





W


  	
      	walltime (LCGRequirements attribute)


      	workdir (Interactive attribute)

      
        	(Local attribute), [1]


      


  

  	
      	workernode (ARC attribute)

      
        	(CREAM attribute)


      


  





X


  	
      	xRSLextras (ARC attribute)


  







          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.ATLASDataset.ATLASDataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.ATLASDataset.DQ2Dataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.ATLASDataset.EventPicking module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.ATLASDataset.ganga-readlfc module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.ATLASDataset package


Submodules



	ganga.GangaAtlas.Lib.ATLASDataset.ATLASDataset module

	ganga.GangaAtlas.Lib.ATLASDataset.DQ2Dataset module

	ganga.GangaAtlas.Lib.ATLASDataset.EventPicking module

	ganga.GangaAtlas.Lib.ATLASDataset.ganga-readlfc module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.Athena module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.AthenaLCGRTHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.AthenaLocalRTHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.DQ2JobSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.access_info module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.db_dq2localid module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.dm_util module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.dq2tracerreport module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.fs-copy module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.ganga-joboption-parse module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.ganga-stage-in-out-dq2 module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.ganga-stagein-lfc module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.ganga-stagein module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.ganga_setype module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.getstats module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.make_filestager_joption module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena.runAthena-00-00-11.refactor module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Athena package


Submodules



	ganga.GangaAtlas.Lib.Athena.Athena module

	ganga.GangaAtlas.Lib.Athena.AthenaLCGRTHandler module

	ganga.GangaAtlas.Lib.Athena.AthenaLocalRTHandler module

	ganga.GangaAtlas.Lib.Athena.DQ2JobSplitter module

	ganga.GangaAtlas.Lib.Athena.access_info module

	ganga.GangaAtlas.Lib.Athena.db_dq2localid module

	ganga.GangaAtlas.Lib.Athena.dm_util module

	ganga.GangaAtlas.Lib.Athena.dq2tracerreport module

	ganga.GangaAtlas.Lib.Athena.fs-copy module

	ganga.GangaAtlas.Lib.Athena.ganga-joboption-parse module

	ganga.GangaAtlas.Lib.Athena.ganga-stage-in-out-dq2 module

	ganga.GangaAtlas.Lib.Athena.ganga-stagein-lfc module

	ganga.GangaAtlas.Lib.Athena.ganga-stagein module

	ganga.GangaAtlas.Lib.Athena.ganga_setype module

	ganga.GangaAtlas.Lib.Athena.getstats module

	ganga.GangaAtlas.Lib.Athena.make_filestager_joption module

	ganga.GangaAtlas.Lib.Athena.runAthena-00-00-11.refactor module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.AtlasLCGRequirements.AtlasLCGRequirements module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.AtlasLCGRequirements package


Submodules



	ganga.GangaAtlas.Lib.AtlasLCGRequirements.AtlasLCGRequirements module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Credentials.ProxyHelper module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Credentials package


Submodules



	ganga.GangaAtlas.Lib.Credentials.ProxyHelper module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Tasks.AtlasTask module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Tasks.AtlasTransform module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Tasks.AtlasUnit module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib.Tasks package


Submodules



	ganga.GangaAtlas.Lib.Tasks.AtlasTask module

	ganga.GangaAtlas.Lib.Tasks.AtlasTransform module

	ganga.GangaAtlas.Lib.Tasks.AtlasUnit module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.Lib package


Subpackages



	ganga.GangaAtlas.Lib.ATLASDataset package
	Submodules
	ganga.GangaAtlas.Lib.ATLASDataset.ATLASDataset module

	ganga.GangaAtlas.Lib.ATLASDataset.DQ2Dataset module

	ganga.GangaAtlas.Lib.ATLASDataset.EventPicking module

	ganga.GangaAtlas.Lib.ATLASDataset.ganga-readlfc module





	Module contents





	ganga.GangaAtlas.Lib.Athena package
	Submodules
	ganga.GangaAtlas.Lib.Athena.Athena module

	ganga.GangaAtlas.Lib.Athena.AthenaLCGRTHandler module

	ganga.GangaAtlas.Lib.Athena.AthenaLocalRTHandler module

	ganga.GangaAtlas.Lib.Athena.DQ2JobSplitter module

	ganga.GangaAtlas.Lib.Athena.access_info module

	ganga.GangaAtlas.Lib.Athena.db_dq2localid module

	ganga.GangaAtlas.Lib.Athena.dm_util module

	ganga.GangaAtlas.Lib.Athena.dq2tracerreport module

	ganga.GangaAtlas.Lib.Athena.fs-copy module

	ganga.GangaAtlas.Lib.Athena.ganga-joboption-parse module

	ganga.GangaAtlas.Lib.Athena.ganga-stage-in-out-dq2 module

	ganga.GangaAtlas.Lib.Athena.ganga-stagein-lfc module

	ganga.GangaAtlas.Lib.Athena.ganga-stagein module

	ganga.GangaAtlas.Lib.Athena.ganga_setype module

	ganga.GangaAtlas.Lib.Athena.getstats module

	ganga.GangaAtlas.Lib.Athena.make_filestager_joption module

	ganga.GangaAtlas.Lib.Athena.runAthena-00-00-11.refactor module





	Module contents





	ganga.GangaAtlas.Lib.AtlasLCGRequirements package
	Submodules
	ganga.GangaAtlas.Lib.AtlasLCGRequirements.AtlasLCGRequirements module





	Module contents





	ganga.GangaAtlas.Lib.Credentials package
	Submodules
	ganga.GangaAtlas.Lib.Credentials.ProxyHelper module





	Module contents





	ganga.GangaAtlas.Lib.Tasks package
	Submodules
	ganga.GangaAtlas.Lib.Tasks.AtlasTask module

	ganga.GangaAtlas.Lib.Tasks.AtlasTransform module

	ganga.GangaAtlas.Lib.Tasks.AtlasUnit module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaAtlas package


Subpackages



	ganga.GangaAtlas.Lib package
	Subpackages
	ganga.GangaAtlas.Lib.ATLASDataset package
	Submodules
	ganga.GangaAtlas.Lib.ATLASDataset.ATLASDataset module

	ganga.GangaAtlas.Lib.ATLASDataset.DQ2Dataset module

	ganga.GangaAtlas.Lib.ATLASDataset.EventPicking module

	ganga.GangaAtlas.Lib.ATLASDataset.ganga-readlfc module





	Module contents





	ganga.GangaAtlas.Lib.Athena package
	Submodules
	ganga.GangaAtlas.Lib.Athena.Athena module

	ganga.GangaAtlas.Lib.Athena.AthenaLCGRTHandler module

	ganga.GangaAtlas.Lib.Athena.AthenaLocalRTHandler module

	ganga.GangaAtlas.Lib.Athena.DQ2JobSplitter module

	ganga.GangaAtlas.Lib.Athena.access_info module

	ganga.GangaAtlas.Lib.Athena.db_dq2localid module

	ganga.GangaAtlas.Lib.Athena.dm_util module

	ganga.GangaAtlas.Lib.Athena.dq2tracerreport module

	ganga.GangaAtlas.Lib.Athena.fs-copy module

	ganga.GangaAtlas.Lib.Athena.ganga-joboption-parse module

	ganga.GangaAtlas.Lib.Athena.ganga-stage-in-out-dq2 module

	ganga.GangaAtlas.Lib.Athena.ganga-stagein-lfc module

	ganga.GangaAtlas.Lib.Athena.ganga-stagein module

	ganga.GangaAtlas.Lib.Athena.ganga_setype module

	ganga.GangaAtlas.Lib.Athena.getstats module

	ganga.GangaAtlas.Lib.Athena.make_filestager_joption module

	ganga.GangaAtlas.Lib.Athena.runAthena-00-00-11.refactor module





	Module contents





	ganga.GangaAtlas.Lib.AtlasLCGRequirements package
	Submodules
	ganga.GangaAtlas.Lib.AtlasLCGRequirements.AtlasLCGRequirements module





	Module contents





	ganga.GangaAtlas.Lib.Credentials package
	Submodules
	ganga.GangaAtlas.Lib.Credentials.ProxyHelper module





	Module contents





	ganga.GangaAtlas.Lib.Tasks package
	Submodules
	ganga.GangaAtlas.Lib.Tasks.AtlasTask module

	ganga.GangaAtlas.Lib.Tasks.AtlasTransform module

	ganga.GangaAtlas.Lib.Tasks.AtlasUnit module





	Module contents









	Module contents












Submodules



	ganga.GangaAtlas.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.FileWorkspace module

FileWorkspace subsystem (aka LSE, SE,…) defines the interface to
create, copy and upload files which are part of Job definition such as
input  and  output sandboxes.  This  allows  to  handle files  in  the
FileWorkspace in a location-independent way.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.FixedLock module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.GangaRepository module

GangaRepository is the base class for repository backend implementations.
It provides an interface for developers of new backends.
The base class implements a transient Ganga Repository for testing purposes.


	
ganga.GangaCore.Core.GangaRepository.GangaRepository.incomplete_objects

	




	
ganga.GangaCore.Core.GangaRepository.GangaRepository.objects

	




	
ganga.GangaCore.Core.GangaRepository.GangaRepository.registry

	







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.GangaRepositoryImmutableTransient module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.GangaRepositorySQLite module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.GangaRepositoryXML module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.PickleStreamer module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.Registry module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.SessionLock module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.SubJobXMLList module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository.VStreamer module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaRepository package


Submodules



	ganga.GangaCore.Core.GangaRepository.FixedLock module

	ganga.GangaCore.Core.GangaRepository.GangaRepository module

	ganga.GangaCore.Core.GangaRepository.GangaRepositoryImmutableTransient module

	ganga.GangaCore.Core.GangaRepository.GangaRepositorySQLite module

	ganga.GangaCore.Core.GangaRepository.GangaRepositoryXML module

	ganga.GangaCore.Core.GangaRepository.PickleStreamer module

	ganga.GangaCore.Core.GangaRepository.Registry module

	ganga.GangaCore.Core.GangaRepository.SessionLock module

	ganga.GangaCore.Core.GangaRepository.SubJobXMLList module

	ganga.GangaCore.Core.GangaRepository.VStreamer module








Module contents

Provides Persistency and the base class for all Registries
Also, a list of all Registries is kept here







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.GangaThread module

A class that represents a thread of control.

This class can be safely subclassed in a limited fashion. There are two ways
to specify the activity: by passing a callable object to the constructor, or
by overriding the run() method in a subclass.


	
ganga.GangaCore.Core.GangaThread.GangaThread.daemon

	A boolean value indicating whether this thread is a daemon thread.

This must be set before start() is called, otherwise RuntimeError is
raised. Its initial value is inherited from the creating thread; the
main thread is not a daemon thread and therefore all threads created in
the main thread default to daemon = False.

The entire Python program exits when no alive non-daemon threads are
left.






	
ganga.GangaCore.Core.GangaThread.GangaThread.gangaName

	




	
ganga.GangaCore.Core.GangaThread.GangaThread.ident

	Thread identifier of this thread or None if it has not been started.

This is a nonzero integer. See the get_ident() function. Thread
identifiers may be recycled when a thread exits and another thread is
created. The identifier is available even after the thread has exited.






	
ganga.GangaCore.Core.GangaThread.GangaThread.name

	A string used for identification purposes only.

It has no semantics. Multiple threads may be given the same name. The
initial name is set by the constructor.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.GangaThreadPool module


	
ganga.GangaCore.Core.GangaThread.GangaThreadPool.SHUTDOWN_TIMEOUT

	







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.MTRunner.Algorithm module

Class to define user algorithm.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.MTRunner.Data module

Class to define user dataset collection.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.MTRunner.MTRunner module

Class to handle multiple concurrent threads running on the same algorithm.

@since: 0.0.1
@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com

The class itself is a thread. To run it; doing the following:


runner = MTRunner(myAlgorithm, myData)
runner.start()
… you can do something in parallel in your main program …
runner.join()




where ‘myAlorithm’ and ‘myData’ are two objects defining your own
algorithm running on a dataset.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.MTRunner package


Submodules



	ganga.GangaCore.Core.GangaThread.MTRunner.Algorithm module

	ganga.GangaCore.Core.GangaThread.MTRunner.Data module

	ganga.GangaCore.Core.GangaThread.MTRunner.MTRunner module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.WorkerThreads.ThreadPoolQueueMonitor module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.WorkerThreads.WorkerThreadPool module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread.WorkerThreads package


Submodules



	ganga.GangaCore.Core.GangaThread.WorkerThreads.ThreadPoolQueueMonitor module

	ganga.GangaCore.Core.GangaThread.WorkerThreads.WorkerThreadPool module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.GangaThread package


Subpackages



	ganga.GangaCore.Core.GangaThread.MTRunner package
	Submodules
	ganga.GangaCore.Core.GangaThread.MTRunner.Algorithm module

	ganga.GangaCore.Core.GangaThread.MTRunner.Data module

	ganga.GangaCore.Core.GangaThread.MTRunner.MTRunner module





	Module contents





	ganga.GangaCore.Core.GangaThread.WorkerThreads package
	Submodules
	ganga.GangaCore.Core.GangaThread.WorkerThreads.ThreadPoolQueueMonitor module

	ganga.GangaCore.Core.GangaThread.WorkerThreads.WorkerThreadPool module





	Module contents












Submodules



	ganga.GangaCore.Core.GangaThread.GangaThread module

	ganga.GangaCore.Core.GangaThread.GangaThreadPool module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.InternalServices.Coordinator module


	Internal services coordinator :

	takes care of conditional enabling/disabling of internal services (job monitoring loop, job registry, job
repository/workspace) when credentials become invalid preventing normal functioning of these services.
E.g: invalid grid proxy triggers the monitor-loop stop









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.InternalServices.ShutdownManager module

Shutdown all Ganga services in the correct order


	
ganga.GangaCore.Core.InternalServices.ShutdownManager.logger

	Logger for the shutdown manager


	Type

	logger













          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.InternalServices package


Submodules



	ganga.GangaCore.Core.InternalServices.Coordinator module

	ganga.GangaCore.Core.InternalServices.ShutdownManager module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.MonitoringComponent.Local_GangaMC_Service module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.MonitoringComponent.Monitoring module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.MonitoringComponent package


Submodules



	ganga.GangaCore.Core.MonitoringComponent.Local_GangaMC_Service module

	ganga.GangaCore.Core.MonitoringComponent.Monitoring module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.Sandbox.Sandbox module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.Sandbox.WNSandbox module

Sandbox functions used in the job wrapper script on the worker node.
The text of this module is sourced into the job wrapper script.
It therefore may use ###TAGS###  which are expanded in the wrapper script.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.Sandbox package


Submodules



	ganga.GangaCore.Core.Sandbox.Sandbox module

	ganga.GangaCore.Core.Sandbox.WNSandbox module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core.exceptions module

A set of Core Ganga specific Exceptions

This module contains all the Ganga Core specific exceptions used throughout the codebase.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Core package


Subpackages



	ganga.GangaCore.Core.GangaRepository package
	Submodules
	ganga.GangaCore.Core.GangaRepository.FixedLock module

	ganga.GangaCore.Core.GangaRepository.GangaRepository module

	ganga.GangaCore.Core.GangaRepository.GangaRepositoryImmutableTransient module

	ganga.GangaCore.Core.GangaRepository.GangaRepositorySQLite module

	ganga.GangaCore.Core.GangaRepository.GangaRepositoryXML module

	ganga.GangaCore.Core.GangaRepository.PickleStreamer module

	ganga.GangaCore.Core.GangaRepository.Registry module

	ganga.GangaCore.Core.GangaRepository.SessionLock module

	ganga.GangaCore.Core.GangaRepository.SubJobXMLList module

	ganga.GangaCore.Core.GangaRepository.VStreamer module





	Module contents





	ganga.GangaCore.Core.GangaThread package
	Subpackages
	ganga.GangaCore.Core.GangaThread.MTRunner package
	Submodules
	ganga.GangaCore.Core.GangaThread.MTRunner.Algorithm module

	ganga.GangaCore.Core.GangaThread.MTRunner.Data module

	ganga.GangaCore.Core.GangaThread.MTRunner.MTRunner module





	Module contents





	ganga.GangaCore.Core.GangaThread.WorkerThreads package
	Submodules
	ganga.GangaCore.Core.GangaThread.WorkerThreads.ThreadPoolQueueMonitor module

	ganga.GangaCore.Core.GangaThread.WorkerThreads.WorkerThreadPool module





	Module contents









	Submodules
	ganga.GangaCore.Core.GangaThread.GangaThread module

	ganga.GangaCore.Core.GangaThread.GangaThreadPool module





	Module contents





	ganga.GangaCore.Core.InternalServices package
	Submodules
	ganga.GangaCore.Core.InternalServices.Coordinator module

	ganga.GangaCore.Core.InternalServices.ShutdownManager module





	Module contents





	ganga.GangaCore.Core.MonitoringComponent package
	Submodules
	ganga.GangaCore.Core.MonitoringComponent.Local_GangaMC_Service module

	ganga.GangaCore.Core.MonitoringComponent.Monitoring module





	Module contents





	ganga.GangaCore.Core.Sandbox package
	Submodules
	ganga.GangaCore.Core.Sandbox.Sandbox module

	ganga.GangaCore.Core.Sandbox.WNSandbox module





	Module contents












Submodules



	ganga.GangaCore.Core.FileWorkspace module

	ganga.GangaCore.Core.exceptions module








Module contents

Core module containing repository, registry, thread and monitoring services, etc.
The Core package defines the fundamental subsystems of Ganga Architecture.
Subsystems are autonomous components (such as a remote services) which may be independently deployed.
Subsystems may also be created as local objects in the Ganga Client process.


	
ganga.GangaCore.Core.monitoring_component

	Global variable that is set to the single global monitoring thread. Set
in the bootstrap function.


	Type

	JobRegistry_Monitor















          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPI package


Module contents

Ganga GPI Interface







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.ApplicationRuntimeHandlers module

Application adapter table is a mechanism to match application and backend handlers.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IApplication module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IBackend module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IChecker module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.ICredentialInfo module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.ICredentialRequirement module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IGangaFile module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IMerger module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IMonitoringService module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IPostProcessor module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IPrepareApp module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IRuntimeHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.ISplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.IVirtualization module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters.StandardJobConfig module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Adapters package


Submodules



	ganga.GangaCore.GPIDev.Adapters.ApplicationRuntimeHandlers module

	ganga.GangaCore.GPIDev.Adapters.IApplication module

	ganga.GangaCore.GPIDev.Adapters.IBackend module

	ganga.GangaCore.GPIDev.Adapters.IChecker module

	ganga.GangaCore.GPIDev.Adapters.ICredentialInfo module

	ganga.GangaCore.GPIDev.Adapters.ICredentialRequirement module

	ganga.GangaCore.GPIDev.Adapters.IGangaFile module

	ganga.GangaCore.GPIDev.Adapters.IMerger module

	ganga.GangaCore.GPIDev.Adapters.IMonitoringService module

	ganga.GangaCore.GPIDev.Adapters.IPostProcessor module

	ganga.GangaCore.GPIDev.Adapters.IPrepareApp module

	ganga.GangaCore.GPIDev.Adapters.IRuntimeHandler module

	ganga.GangaCore.GPIDev.Adapters.ISplitter module

	ganga.GangaCore.GPIDev.Adapters.IVirtualization module

	ganga.GangaCore.GPIDev.Adapters.StandardJobConfig module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Base.Filters module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Base.Objects module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Base.Proxy module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Base.VPrinter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Base.VPrinterOld module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Base package


Submodules



	ganga.GangaCore.GPIDev.Base.Filters module

	ganga.GangaCore.GPIDev.Base.Objects module

	ganga.GangaCore.GPIDev.Base.Proxy module

	ganga.GangaCore.GPIDev.Base.VPrinter module

	ganga.GangaCore.GPIDev.Base.VPrinterOld module








Module contents

Definition of GPI base objects and proxies.







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Credentials.AfsToken module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Credentials.CredentialStore module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Credentials.VomsProxy module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Credentials package


Submodules



	ganga.GangaCore.GPIDev.Credentials.AfsToken module

	ganga.GangaCore.GPIDev.Credentials.CredentialStore module

	ganga.GangaCore.GPIDev.Credentials.VomsProxy module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Credentials_old.GridProxy module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Credentials_old.ICredential module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Credentials_old package


Submodules



	ganga.GangaCore.GPIDev.Credentials_old.GridProxy module

	ganga.GangaCore.GPIDev.Credentials_old.ICredential module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Config.Config module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Config package


Submodules



	ganga.GangaCore.GPIDev.Lib.Config.Config module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Dataset.Dataset module

Documentation missing.


	
ganga.GangaCore.GPIDev.Lib.Dataset.Dataset.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Dataset.GangaDataset module

Class for handling generic datasets of input files


	
ganga.GangaCore.GPIDev.Lib.Dataset.GangaDataset.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Dataset package


Submodules



	ganga.GangaCore.GPIDev.Lib.Dataset.Dataset module

	ganga.GangaCore.GPIDev.Lib.Dataset.GangaDataset module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.Configure module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.File module

Represent the files, both local and remote and provide an interface to transparently get access to them.

Typically in the context of job submission, the files are copied to the directory where the application
runs on the worker node. The ‘subdir’ attribute influances the destination directory. The ‘subdir’ feature
is not universally supported however and needs a review.


	
ganga.GangaCore.GPIDev.Lib.File.File.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.FileBuffer module

FileBuffer represents a file in memory which has not been yet created.
This is a handy way of creating small wrapper scripts to be generated on the fly.


	
ganga.GangaCore.GPIDev.Lib.File.FileBuffer.contents

	







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.FileUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.GoogleFile module

The GoogleFile outputfile type allows for files to be directly uploaded, downloaded, removed and restored from the GoogleDrive service.
It can be used as part of a job to output data directly to GoogleDrive, or standalone through the Ganga interface.

example job: j=Job(application=Executable(exe=File(‘/home/hep/hs4011/Tests/testjob.sh’), args=[]),outputfiles=[GoogleFile(‘TestJob.txt’)])


j.submit()

### This job will automatically upload the outputfile ‘TestJob.txt’ to GoogleDrive.




example of standalone submission:


g=GoogleFile(‘TestFile.txt’)

g.localDir = ‘~/TestDirectory’        ### The file’s location must be specified for standalone submission

g.put()                               ### The put() method uploads the file to GoogleDrive directly




The GoogleFile outputfile is also compatible with the Dirac backend, making outputfiles from Dirac-run jobs upload directly to GoogleDrive.


	
ganga.GangaCore.GPIDev.Lib.File.GoogleFile.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.LCGSEFile module

LCGSEFile represents a class marking an output file to be written into LCG SE


	
ganga.GangaCore.GPIDev.Lib.File.LCGSEFile.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.LocalFile module

LocalFile represents base class for output files, such as MassStorageFile, LCGSEFile, etc


	
ganga.GangaCore.GPIDev.Lib.File.LocalFile.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.MassStorageFile module

MassStorageFile represents a class marking a file to be written into mass storage (like Castor at CERN)


	
ganga.GangaCore.GPIDev.Lib.File.MassStorageFile.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File.OutputFileManager module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.File package


Submodules



	ganga.GangaCore.GPIDev.Lib.File.Configure module

	ganga.GangaCore.GPIDev.Lib.File.File module

	ganga.GangaCore.GPIDev.Lib.File.FileBuffer module

	ganga.GangaCore.GPIDev.Lib.File.FileUtils module

	ganga.GangaCore.GPIDev.Lib.File.GoogleFile module

	ganga.GangaCore.GPIDev.Lib.File.LCGSEFile module

	ganga.GangaCore.GPIDev.Lib.File.LocalFile module

	ganga.GangaCore.GPIDev.Lib.File.MassStorageFile module

	ganga.GangaCore.GPIDev.Lib.File.OutputFileManager module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.GangaList.GangaList module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.GangaList package


Submodules



	ganga.GangaCore.GPIDev.Lib.GangaList.GangaList module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Job.Job module

Job is an interface for submision, killing and querying the jobs :-).

Basic configuration:

The    “application”    attribute    defines   what    should    be
run. Applications  may be generic arbitrary  executable scripts or
complex, predefined objects.

The  “backend” attribute  defines  where and  how  to run.  Backend
object  represents  a resource  or  a  batch  system with  various
configuration parameters.

Available applications, backends and other job components may be listed
using the plugins() function. See help on plugins() function.

The “status”  attribute represents the  state of Ganga  job object.
It  is automatically  updated  by the  monitoring  loop. Note  that
typically at the  backends the jobs have their  own, more detailed
status.    This    information   is   typically    available   via
“job.backend.status” attribute.

Bookkeeping and persistency:

Job objects contain basic book-keeping information: “id”, “status”
and  “name”.  Job  objects   are  automatically  saved  in  a  job
repository which may be a  special directory on a local filesystem
or a remote database.

Input/output and file workspace:

There   is  an  input/output   directory  called   file  workspace
associated with each  job (“inputdir” and “outputdir” properties).
When a  job is submitted, all  input files are copied  to the file
workspace  to keep  consistency  of  the input  while  the job  is
running. Ganga then ships all  files in the input workspace to the
backend systems in a sandbox.

The   list  of  input   files  is   defined  by   the  application
(implicitly).  Additional files may be explicitly specified in the
“inputsandbox” attribute.

Job splitting:

The “splitter” attributes defines how a large job may be divided into
smaller subjobs.  The subjobs are automatically created when the main
(master) job is submitted. The “subjobs” attribute gives access to
individual subjobs. The “master” attribute of a subjob points back to the
master job.

Postprocessors:

The “postprocessors” attribute is a list of actions to perform once the job has completed.
This includes how the output of the subjobs may be merged, user defined checks which may fail
the job, and an email notification.

Datasets: PENDING
Datasets are highly application and virtual organisation specific.


	
ganga.GangaCore.GPIDev.Lib.Job.Job.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Job.JobTime module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Job.MetadataDict module

MetadataDict class

Class that represents the dictionary of metadata.


	
ganga.GangaCore.GPIDev.Lib.Job.MetadataDict.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Job package


Submodules



	ganga.GangaCore.GPIDev.Lib.Job.Job module

	ganga.GangaCore.GPIDev.Lib.Job.JobTime module

	ganga.GangaCore.GPIDev.Lib.Job.MetadataDict module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.JobTree.JobTree module

The jobtree object in Ganga gives you the possibility to organise jobs
in a directory structure. Jobs are stored in the jobtree by their index
and you can think of it as a softlink.
This also means that jobs can be placed in several folders at the same time.
If you remove a job from the registry the references in the jobtreee will
also automatically disappear (because registry calls cleanlinks() method).
The jobtree is persisted in between Ganga sessions.


	
ganga.GangaCore.GPIDev.Lib.JobTree.JobTree.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.JobTree package


Submodules



	ganga.GangaCore.GPIDev.Lib.JobTree.JobTree module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry module

Ganga Registry
Base class providing a dict-like locked and lazy-loading interface to a Ganga repository


	
ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry.doc

	




	
ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry.flush_thread

	




	
ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry.location

	




	
ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry.metadata

	




	
ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry.name

	




	
ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry.repository

	




	
ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry.type

	







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry module

Ganga Registry
Base class providing a dict-like locked and lazy-loading interface to a Ganga repository


	
ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry.doc

	




	
ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry.flush_thread

	




	
ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry.location

	




	
ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry.metadata

	




	
ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry.name

	




	
ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry.repository

	




	
ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry.type

	







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry module

Ganga Registry
Base class providing a dict-like locked and lazy-loading interface to a Ganga repository


	
ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry.doc

	




	
ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry.flush_thread

	




	
ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry.location

	




	
ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry.metadata

	




	
ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry.name

	




	
ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry.repository

	




	
ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry.type

	







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Registry.RegistrySlice module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Registry.RegistrySliceProxy module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Registry.RegistryUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Registry.TransientRegistry module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Registry package


Submodules



	ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySlice module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySliceProxy module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistryUtils module

	ganga.GangaCore.GPIDev.Lib.Registry.TransientRegistry module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.CoreTask module

General non-experimentally specific Task


	
ganga.GangaCore.GPIDev.Lib.Tasks.CoreTask.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.CoreTransform module

Documentation missing.


	
ganga.GangaCore.GPIDev.Lib.Tasks.CoreTransform.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.CoreUnit module

Documentation missing.


	
ganga.GangaCore.GPIDev.Lib.Tasks.CoreUnit.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.ITask module

This is the framework of a task without special properties


	
ganga.GangaCore.GPIDev.Lib.Tasks.ITask.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.ITransform module

The Node class is the code of the Ganga heirachy. It allows objects to keep
track of their parent, whether they’re dirty and take part in the visitor
pattern.

It also provides access to tree-aware read/write locks to provide
thread-safe usage.


	
ganga.GangaCore.GPIDev.Lib.Tasks.ITransform.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.IUnit module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.TaskChainInput module

Dummy dataset to map the output of a transform to the input of another transform


	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskChainInput.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.TaskLocalCopy module

Dummy dataset to force Tasks to copy the output from a job to local storage somewhere


	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskLocalCopy.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry module

Ganga Registry
Base class providing a dict-like locked and lazy-loading interface to a Ganga repository


	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry.doc

	




	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry.flush_thread

	




	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry.location

	




	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry.metadata

	




	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry.name

	




	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry.repository

	




	
ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry.type

	







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks.common module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib.Tasks package


Submodules



	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTask module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITask module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.IUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskChainInput module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskLocalCopy module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry module

	ganga.GangaCore.GPIDev.Lib.Tasks.common module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Lib package


Subpackages



	ganga.GangaCore.GPIDev.Lib.Config package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Config.Config module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Dataset package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Dataset.Dataset module

	ganga.GangaCore.GPIDev.Lib.Dataset.GangaDataset module





	Module contents





	ganga.GangaCore.GPIDev.Lib.File package
	Submodules
	ganga.GangaCore.GPIDev.Lib.File.Configure module

	ganga.GangaCore.GPIDev.Lib.File.File module

	ganga.GangaCore.GPIDev.Lib.File.FileBuffer module

	ganga.GangaCore.GPIDev.Lib.File.FileUtils module

	ganga.GangaCore.GPIDev.Lib.File.GoogleFile module

	ganga.GangaCore.GPIDev.Lib.File.LCGSEFile module

	ganga.GangaCore.GPIDev.Lib.File.LocalFile module

	ganga.GangaCore.GPIDev.Lib.File.MassStorageFile module

	ganga.GangaCore.GPIDev.Lib.File.OutputFileManager module





	Module contents





	ganga.GangaCore.GPIDev.Lib.GangaList package
	Submodules
	ganga.GangaCore.GPIDev.Lib.GangaList.GangaList module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Job package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Job.Job module

	ganga.GangaCore.GPIDev.Lib.Job.JobTime module

	ganga.GangaCore.GPIDev.Lib.Job.MetadataDict module





	Module contents





	ganga.GangaCore.GPIDev.Lib.JobTree package
	Submodules
	ganga.GangaCore.GPIDev.Lib.JobTree.JobTree module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Registry package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySlice module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySliceProxy module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistryUtils module

	ganga.GangaCore.GPIDev.Lib.Registry.TransientRegistry module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Tasks package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTask module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITask module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.IUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskChainInput module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskLocalCopy module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry module

	ganga.GangaCore.GPIDev.Lib.Tasks.common module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.MonitoringServices.Composite module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.MonitoringServices package


Submodules



	ganga.GangaCore.GPIDev.MonitoringServices.Composite module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Persistency package


Module contents

Initialisation file for the Persistency package,
containing functions for exporting and loading Ganga objects







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Schema.Schema module


	
ganga.GangaCore.GPIDev.Schema.Schema.category

	




	
ganga.GangaCore.GPIDev.Schema.Schema.datadict

	




	
ganga.GangaCore.GPIDev.Schema.Schema.name

	




	
ganga.GangaCore.GPIDev.Schema.Schema.version

	







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.Schema package


Submodules



	ganga.GangaCore.GPIDev.Schema.Schema module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev.TypeCheck module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.GPIDev package


Subpackages



	ganga.GangaCore.GPIDev.Adapters package
	Submodules
	ganga.GangaCore.GPIDev.Adapters.ApplicationRuntimeHandlers module

	ganga.GangaCore.GPIDev.Adapters.IApplication module

	ganga.GangaCore.GPIDev.Adapters.IBackend module

	ganga.GangaCore.GPIDev.Adapters.IChecker module

	ganga.GangaCore.GPIDev.Adapters.ICredentialInfo module

	ganga.GangaCore.GPIDev.Adapters.ICredentialRequirement module

	ganga.GangaCore.GPIDev.Adapters.IGangaFile module

	ganga.GangaCore.GPIDev.Adapters.IMerger module

	ganga.GangaCore.GPIDev.Adapters.IMonitoringService module

	ganga.GangaCore.GPIDev.Adapters.IPostProcessor module

	ganga.GangaCore.GPIDev.Adapters.IPrepareApp module

	ganga.GangaCore.GPIDev.Adapters.IRuntimeHandler module

	ganga.GangaCore.GPIDev.Adapters.ISplitter module

	ganga.GangaCore.GPIDev.Adapters.IVirtualization module

	ganga.GangaCore.GPIDev.Adapters.StandardJobConfig module





	Module contents





	ganga.GangaCore.GPIDev.Base package
	Submodules
	ganga.GangaCore.GPIDev.Base.Filters module

	ganga.GangaCore.GPIDev.Base.Objects module

	ganga.GangaCore.GPIDev.Base.Proxy module

	ganga.GangaCore.GPIDev.Base.VPrinter module

	ganga.GangaCore.GPIDev.Base.VPrinterOld module





	Module contents





	ganga.GangaCore.GPIDev.Credentials package
	Submodules
	ganga.GangaCore.GPIDev.Credentials.AfsToken module

	ganga.GangaCore.GPIDev.Credentials.CredentialStore module

	ganga.GangaCore.GPIDev.Credentials.VomsProxy module





	Module contents





	ganga.GangaCore.GPIDev.Credentials_old package
	Submodules
	ganga.GangaCore.GPIDev.Credentials_old.GridProxy module

	ganga.GangaCore.GPIDev.Credentials_old.ICredential module





	Module contents





	ganga.GangaCore.GPIDev.Lib package
	Subpackages
	ganga.GangaCore.GPIDev.Lib.Config package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Config.Config module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Dataset package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Dataset.Dataset module

	ganga.GangaCore.GPIDev.Lib.Dataset.GangaDataset module





	Module contents





	ganga.GangaCore.GPIDev.Lib.File package
	Submodules
	ganga.GangaCore.GPIDev.Lib.File.Configure module

	ganga.GangaCore.GPIDev.Lib.File.File module

	ganga.GangaCore.GPIDev.Lib.File.FileBuffer module

	ganga.GangaCore.GPIDev.Lib.File.FileUtils module

	ganga.GangaCore.GPIDev.Lib.File.GoogleFile module

	ganga.GangaCore.GPIDev.Lib.File.LCGSEFile module

	ganga.GangaCore.GPIDev.Lib.File.LocalFile module

	ganga.GangaCore.GPIDev.Lib.File.MassStorageFile module

	ganga.GangaCore.GPIDev.Lib.File.OutputFileManager module





	Module contents





	ganga.GangaCore.GPIDev.Lib.GangaList package
	Submodules
	ganga.GangaCore.GPIDev.Lib.GangaList.GangaList module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Job package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Job.Job module

	ganga.GangaCore.GPIDev.Lib.Job.JobTime module

	ganga.GangaCore.GPIDev.Lib.Job.MetadataDict module





	Module contents





	ganga.GangaCore.GPIDev.Lib.JobTree package
	Submodules
	ganga.GangaCore.GPIDev.Lib.JobTree.JobTree module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Registry package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySlice module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySliceProxy module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistryUtils module

	ganga.GangaCore.GPIDev.Lib.Registry.TransientRegistry module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Tasks package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTask module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITask module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.IUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskChainInput module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskLocalCopy module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry module

	ganga.GangaCore.GPIDev.Lib.Tasks.common module





	Module contents









	Module contents





	ganga.GangaCore.GPIDev.MonitoringServices package
	Submodules
	ganga.GangaCore.GPIDev.MonitoringServices.Composite module





	Module contents





	ganga.GangaCore.GPIDev.Persistency package
	Module contents





	ganga.GangaCore.GPIDev.Schema package
	Submodules
	ganga.GangaCore.GPIDev.Schema.Schema module





	Module contents












Submodules



	ganga.GangaCore.GPIDev.TypeCheck module








Module contents

GPI development subsystem. Basic definitions for GPI objects and an essential library of plugins.







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Batch.Batch module

Batch submission backend.

It  is  assumed  that   Batch  commands  (bjobs,  bsub  etc.)  setup
correctly. As  little assumptions as  possible are made  about the
Batch configuration but  at certain sites it may  not work correctly
due  to a  different  Batch setup.  Tested  with CERN  and CNAF  Batch
installations.

Each batch system supports an ‘extraopts’ field, which allows customisation
of way the job is submitted.

PBS:
Take environment settings on submitting machine and export to batch job:
backend.extraopts = “-V”

Request minimum walltime of 24 hours and minimum memory of 2GByte:
backend.extraopts = “-l walltime=24:00:00 mem=2gb”

The above can be combined as:
backend.extraopts = “-V -l walltime=24:00:00 mem=2gb”

LSF:
Sends mail to you when the job is dispatched and begins execution.
backend.extraopts = “-B”

Assigns the Ganga job name to the batch job. The job name does not need to
be unique.
backend.extraopts = “-J “+ j.name

Run the job on a host that meets the specified resource requirements.
A resource requirement string describes the resources a job needs.
E.g request 2Gb of memory ans 1Gb of swap space
backend.extraopts = ‘-R “mem=2048” -R “swp=1024”’

Kill job if it has exceeded the deadline (i.e. for your presentation)
backend.extraopts = ‘-t 07:14:12:59’ #Killed if not finished by 14 July before 1 pm


	
ganga.GangaCore.Lib.Batch.Batch.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Batch package


Submodules



	ganga.GangaCore.Lib.Batch.Batch module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Checkers.CustomChecker module

User tool for writing custom check with Python.
Make a file, e.g customcheck.py,
In that file, do something like:


	def check(j):

	
	if j has passed:

	return True



	else:

	return False









When the job is about to be completed, Ganga will call this function and fail the job if False is returned.


	
ganga.GangaCore.Lib.Checkers.CustomChecker.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Checkers.FileChecker module

Checks if string is in file.
self.searchStrings are the files you would like to check for.
self.files are the files you would like to check.
self.failIfFound (default = True) decides whether to fail the job if the string is found. If you set this to false the job will fail if the string isnt found.
self.fileMustExist toggles whether to fail the job if the specified file doesn’t exist (default is True).


	
ganga.GangaCore.Lib.Checkers.FileChecker.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Checkers.MetaDataChecker module

Checks the meta data of a job This class must be overidden to convert the experiment specific metadata.


	
ganga.GangaCore.Lib.Checkers.MetaDataChecker.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Checkers.RootFileChecker module

Checks ROOT files to see if they are zombies.
For master job, also checks to see if merging performed correctly.
self.files are the files you would like to check.
self.fileMustExist toggles whether to fail the job if the specified file doesn’t exist (default is True).


	
ganga.GangaCore.Lib.Checkers.RootFileChecker.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Checkers package


Submodules



	ganga.GangaCore.Lib.Checkers.CustomChecker module

	ganga.GangaCore.Lib.Checkers.FileChecker module

	ganga.GangaCore.Lib.Checkers.MetaDataChecker module

	ganga.GangaCore.Lib.Checkers.RootFileChecker module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Condor.Condor module

Condor backend - submit jobs to a Condor pool.

For more options see help on CondorRequirements.


	
ganga.GangaCore.Lib.Condor.Condor.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Condor.CondorRequirements module

Helper class to group Condor requirements.

See also: http://www.cs.wisc.edu/condor/manual


	
ganga.GangaCore.Lib.Condor.CondorRequirements.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Condor package


Submodules



	ganga.GangaCore.Lib.Condor.Condor module

	ganga.GangaCore.Lib.Condor.CondorRequirements module








Module contents

Package initialisation file







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Executable.Executable module

Executable application – running arbitrary programs.

When you want to run on a worker node an exact copy of your script you should specify it as a File object. Ganga will
then ship it in a sandbox:


app.exe = File(‘/path/to/my/script’)




When you want to execute a command on the worker node you should specify it as a string. Ganga will call the command
with its full path on the worker node:


app.exe = ‘/bin/date’




A command string may be either an absolute path (‘/bin/date’) or a command name (‘echo’).
Relative paths (‘a/b’) or directory paths (‘/a/b/’) are not allowed because they have no meaning
on the worker node where the job executes.


	The arguments may be specified in the following way:

	app.args = [‘-v’,File(‘/some/input.dat’)]





This will yield the following shell command: executable -v input.dat
The input.dat will be automatically added to the input sandbox.


	If only one argument is specified the the following abbreviation may be used:

	apps.args = ‘-v’






	
ganga.GangaCore.Lib.Executable.Executable.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Executable package


Submodules



	ganga.GangaCore.Lib.Executable.Executable module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Interactive.Interactive module

Run jobs interactively on local host.

Interactive job prints output directly on screen and takes the input from the keyboard.
So it may be interupted with Ctrl-C


	
ganga.GangaCore.Lib.Interactive.Interactive.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Interactive package


Submodules



	ganga.GangaCore.Lib.Interactive.Interactive module








Module contents

Package initialisation file







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.ARC module

ARC backend - direct job submission to an ARC CE


	
ganga.GangaCore.Lib.LCG.ARC.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.CREAM module

CREAM backend - direct job submission to gLite CREAM CE


	
ganga.GangaCore.Lib.LCG.CREAM.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.ElapsedTimeProfiler module

Elapsed time profiler





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.Grid module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.GridSandboxCache module

Helper class for upladong/downloading/deleting sandbox files on a grid cache.

@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com


	
ganga.GangaCore.Lib.LCG.GridSandboxCache.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.GridSimulator.GridSimulator module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.GridSimulator.simulator-analyze module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.GridSimulator.simulator module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.GridSimulator package


Submodules



	ganga.GangaCore.Lib.LCG.GridSimulator.GridSimulator module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator-analyze module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.GridftpSandboxCache module

Helper class for upladong/downloading/deleting sandbox files using lcg-cp/lcg-del commands with gsiftp protocol.

@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com


	
ganga.GangaCore.Lib.LCG.GridftpSandboxCache.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.LCG module

LCG backend - submit jobs to the EGEE/LCG Grid using gLite middleware.

If the input sandbox exceeds the limit specified in the ganga
configuration, it is automatically uploaded to a storage element. This
overcomes sandbox size limits on the resource broker.

For gLite middleware bulk (faster) submission is supported so splitting
jobs may be more efficient than submitting bunches of individual jobs.

For more options see help on LCGRequirements.

See also: http://cern.ch/glite/documentation


	
ganga.GangaCore.Lib.LCG.LCG.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.LCGOutputDownloader module

Class for managing the LCG output downloading activities based on MTRunner.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.LCGRequirements module

Helper class to group LCG requirements.

See also: JDL Attributes Specification at http://cern.ch/glite/documentation


	
ganga.GangaCore.Lib.LCG.LCGRequirements.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.LCGSandboxCache module

Helper class for upladong/downloading/deleting sandbox files using lcg-cr/lcg-cp/lcg-del commands.

@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com


	
ganga.GangaCore.Lib.LCG.LCGSandboxCache.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG.Utility module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.LCG package


Subpackages



	ganga.GangaCore.Lib.LCG.GridSimulator package
	Submodules
	ganga.GangaCore.Lib.LCG.GridSimulator.GridSimulator module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator-analyze module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator module





	Module contents












Submodules



	ganga.GangaCore.Lib.LCG.ARC module

	ganga.GangaCore.Lib.LCG.CREAM module

	ganga.GangaCore.Lib.LCG.ElapsedTimeProfiler module

	ganga.GangaCore.Lib.LCG.Grid module

	ganga.GangaCore.Lib.LCG.GridSandboxCache module

	ganga.GangaCore.Lib.LCG.GridftpSandboxCache module

	ganga.GangaCore.Lib.LCG.LCG module

	ganga.GangaCore.Lib.LCG.LCGOutputDownloader module

	ganga.GangaCore.Lib.LCG.LCGRequirements module

	ganga.GangaCore.Lib.LCG.LCGSandboxCache module

	ganga.GangaCore.Lib.LCG.Utility module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Localhost.Localhost module

Run jobs in the background on local host.

The job is run in the workdir (usually in /tmp).


	
ganga.GangaCore.Lib.Localhost.Localhost.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Localhost package


Submodules



	ganga.GangaCore.Lib.Localhost.Localhost module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Mergers.Merger module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Mergers package


Submodules



	ganga.GangaCore.Lib.Mergers.Merger module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Notebook.Notebook module

Notebook application – execute Jupyter notebooks.

All cells in the notebooks given as inputfiles will be evaluated
and the results returned in the same notebooks.

A simple example is

app = Notebook()
infiles = [LocalFile(‘/abc/test.ipynb’)]
outfiles = [LocalFile(‘test.ipynb’)]
j = Job(application=app, inputfiles=files, backend=Local())
j.submit()

The input can come from any GangaFile type supported and the same
is the case for the output.

All inputfiles matching the regular expressions (default all
files ending in .ipynb) given are executed. Other files will
simply be unpacked and available.


	
ganga.GangaCore.Lib.Notebook.Notebook.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Notebook package


Submodules



	ganga.GangaCore.Lib.Notebook.Notebook module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Notifier.Notifier module

Object which emails a user about jobs status are they have finished. The default behaviour is to email when a job has failed or when a master job has completed.
Notes:
* Ganga must be running to send the email, so this object is only really useful if you have a ganga session running the background (e.g. screen session).
* Will not send emails about failed subjobs if autoresubmit is on.


	
ganga.GangaCore.Lib.Notifier.Notifier.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Notifier package


Submodules



	ganga.GangaCore.Lib.Notifier.Notifier module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Remote.Remote module

Remote backend - submit jobs to a Remote pool.

The remote backend works as an SSH tunnel to a remote site
where a ganga session is opened and the job submitted there
using the specified remote_backend. It is (in theory!)
transparent to the user and should allow submission of any jobs
to any backends that are already possible in GangaCore.

NOTE: Due to the file transfers required, there can be some slow
down during submission and monitoring

E.g. 1 - Hello World example submitted to local backend:

j = Job(application=Executable(exe=’/bin/echo’,args=[‘Hello World’]), backend=”Remote”)
j.backend.host = “bluebear.bham.ac.uk”                  # Host name
j.backend.username = “slatermw”                         # User name
j.backend.ganga_cmd = “/bb/projects/Ganga/runGanga”     # Ganga Command line on remote site
j.backend.ganga_dir = “/bb/phy/slatermw/gangadir/remote_jobs”  # Where to store the jobs
j.backend.remote_backend = Local()
j.submit()

E.g. 2 - Root example submitted to PBS backend:

r = Root()
r.version = ‘5.14.00’
r.script = ‘gengaus.C’

j = Job(application=r,backend=”Remote”)
j.backend.host = “bluebear.bham.ac.uk”
j.backend.username = “slatermw”
j.backend.ganga_cmd = “/bb/projects/Ganga/runGanga”
j.backend.ganga_dir = “/bb/phy/slatermw/gangadir/remote_jobs”
j.outputsandbox = [‘gaus.txt’]
j.backend.remote_backend = PBS()
j.submit()

E.g. 3 - Athena example submitted to LCG backend
NOTE: you don’t need a grid certificate (or UI) available on the local machine,
just the remote machine

j = Job()
j.name=’Ex3_2_1’
j.application=Athena()
j.application.prepare(athena_compile=False)
j.application.option_file=’/disk/f8b/home/mws/athena/testarea/13.0.40/PhysicsAnalysis/AnalysisCommon/UserAnalysis/run/AthExHelloWorld_jobOptions.py’

j.backend = Remote()
j.backend.host = “bluebear.bham.ac.uk”
j.backend.username = “slatermw”
j.backend.ganga_cmd = “/bb/projects/Ganga/runGanga”
j.backend.ganga_dir = “/bb/phy/slatermw/gangadir/remote_jobs”
j.backend.environment = {‘ATLAS_VERSION’ : ‘13.0.40’}     # Additional environment variables
j.backend.remote_backend = LCG()
j.backend.remote_backend.CE = ‘epgce2.ph.bham.ac.uk:2119/jobmanager-lcgpbs-short’

j.submit()

E.g. 4 - Hello World submitted at CERN on LSF using atlas startup

j = Job()
j.backend = Remote()
j.backend.host = “lxplus.cern.ch”
j.backend.username = “mslater”
j.backend.ganga_cmd = “ganga”
j.backend.ganga_dir = “/afs/cern.ch/user/m/mslater/gangadir/remote_jobs”
j.backend.pre_script = [‘source /afs/cern.ch/sw/ganga/install/etc/setup-atlas.csh’] # source the atlas setup script before running ganga
j.backend.remote_backend = LSF()
j.submit()


	
ganga.GangaCore.Lib.Remote.Remote.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Remote package


Submodules



	ganga.GangaCore.Lib.Remote.Remote module








Module contents

Package initialisation file







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Root.Root module

Root application – running ROOT

To run a job in ROOT you need to specify the CINT script to be
executed. Additional files required at run time (shared libraries,
source files, other scripts, Ntuples) should be placed in the
inputsandbox of the job. Arguments can be passed onto the script using
the ‘args’ field of the application.

Defining a Simple Job:

As an example the script analysis.C in the directory ~/abc might
contain:


	void analysis(const char* type, int events) {

	std::cout << type << ”  ” << events << std::endl;





}

To define an LCG job on the Ganga command line with this script,
running in ROOT version 5.14.00b with the arguments ‘MinBias’
and 10, you would do the following:

r = Root()
r.version = ‘6.04.02’
r.script = ‘~/abc/analysis.C’
r.args = [‘Minbias’, 10]

j = Job(application=r, backend=LCG())

Using Shared Libraries:

If you have private shared libraries that should be loaded you need to
include them in the inputsandbox. Files you want back as a result of
running your job should be placed in your outputsandbox.

The shared library mechanism is particularly useful in order to create
a thin wrapper around code that uses precompiled libraries, or
that has not been designed to work in the CINT environment.

For more detailed instructions, see the following Wiki page:

https://twiki.cern.ch/twiki/bin/view/ArdaGrid/HowToRootJobsSharedObject

A summary of this page is given below:

Consider the follow in CINT script, runMain.C, that makes use of a ROOT
compatible shared library:


	void runMain(){

	//set up main, eg command line opts
char* argv[] = {“runMain.C”,”–muons”,”100”};
int argc = 3;

//load the shared library
gSystem->Load(“libMain”);

//run the code
Main m(argv,argc);
int returnCode = m.run();





}

The class Main is as follows and has been compiled into a shared
library, libMain.so.

Main.h:

#ifndef MAIN_H
#define MAIN_H
#include “TObject.h”

class Main : public TObject {



	public:

	Main(){}//needed by Root IO
Main(char* argv[], int argc);
int run();

ClassDef(Main,1)//Needed for CINT








};
#endif

Main.cpp:

#include <iostream>
using std::cout;
using std::endl;
#include “Main.h”

ClassImp(Main)//needed for CINT
Main::Main(char* arvv[], int argc){


//do some setup, command line opts etc




}


	int Main::run(){

	cout << “Running Main…” << endl;
return 0;





}

To run this on LCG, a Job could be created as follows:

r = Root()
r.version = ‘5.12.00’ #version must be on LCG external site
r.script = ‘runMain.C’

j = Job(application=r,backend=LCG())
j.inputsandbox = [‘libMain.so’]

It is a requirement that your script contains a function with the same
name as the script itself and that the shared library file is built to
be binary compatible with the Grid environment (e.g. same architecture
and version of gcc). As shown above, the wrapper class must be made CINT
compatible. This restriction does not, however, apply to classes used by
the wrapper class. When running remote (e.g. LCG) jobs, the architecture
used is ‘slc3_ia32_gcc323’ if the Root version is 5.16 or earlier and
‘slc4_ia32_gcc34’ otherwise. This reflects the availability of builds
on the SPI server:

http://service-spi.web.cern.ch/service-spi/external/distribution/

For backends that use a local installation of ROOT the location should
be set correctly in the [Root] section of the configuration.

Using Python and Root:

The Root project provides bindings for Python, the language supported by
the Ganga command line interface. These bindings are referred to as PyRoot.
A job is run using PyRoot if the script has the ‘.py’ extension or the
usepython flag is set to True.

There are many example PyRoot scripts available in the Root tutorials.
A short example is given below:

gengaus.py:


	if __name__ == ‘__main__’:

	from ROOT import gRandom

output = open(‘gaus.txt’,’w’)
try:



	for i in range(100):

	print(gRandom.Gaus(), file=output)









	finally:

	output.close()









The above script could be run in Ganga as follows:

r = Root()
r.version = ‘5.14.00’
r.script = ‘~/gengaus.py’
r.usepython = True #set automatically for ‘.py’ scripts

j = Job(application=r,backend=Local())
j.outputsandbox = [‘gaus.txt’]
j.submit()

When running locally, the python interpreter used for running PyRoot jobs
will default to the one being used in the current Ganga session.
The Root binaries selected must be binary compatible with this version.

The pythonhome variable in the [Root] section of .gangarc controls which
interpreter will be used for PyRoot jobs.

When using PyRoot on a remote backend, e.g. LCG, the python version that
is used will depend on that used to build the Root version requested.


	
ganga.GangaCore.Lib.Root.Root.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Root.defaultPyRootScript module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Root.shared module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Root package


Submodules



	ganga.GangaCore.Lib.Root.Root module

	ganga.GangaCore.Lib.Root.defaultPyRootScript module

	ganga.GangaCore.Lib.Root.shared module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Splitters.ArgSplitter module

Split job by changing the args attribute of the application.

This splitter only applies to the applications which have args attribute (e.g. Executable, Root), or those
with extraArgs (GaudiExec). If an application has both, args takes precedence.
It is a special case of the GenericSplitter.

This splitter allows the creation of a series of subjobs where
the only difference between different jobs are their
arguments. Below is an example that executes a ROOT script ~/analysis.C


	void analysis(const char* type, int events) {

	std::cout << type << ”  ” << events << std::endl;





}

with 3 different sets of arguments.

s = ArgSplitter(args=[[‘AAA’,1],[‘BBB’,2],[‘CCC’,3]])
r = Root(version=‘5.10.00’,script=’~/analysis.C’)
j.Job(application=r, splitter=s)

Notice how each job takes a list of arguments (in this case a list
with a string and an integer). The splitter thus takes a list of
lists, in this case with 3 elements so there will be 3 subjobs.

Running the subjobs will produce the output:
subjob 1 : AAA  1
subjob 2 : BBB  2
subjob 3 : CCC  3


	
ganga.GangaCore.Lib.Splitters.ArgSplitter.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Splitters.DefaultSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Splitters.ExeSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Splitters.GangaDatasetSplitter module

Split job based on files given in GangaDataset inputdata field


	
ganga.GangaCore.Lib.Splitters.GangaDatasetSplitter.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Splitters.GenericSplitter module

Split job by changing arbitrary job attribute.

This splitter allows the creation of a series of subjobs where
the only difference between different jobs can be defined by giving
the “attribute” and “values” of the splitter object.

For example, to split a job according to the given application arguments:


s = GenericSplitter()
s.attribute = ‘application.args’
s.values = [[“hello”,”1”],[“hello”,”2”]]
… …
j = Job(splitter=s)
j.submit()




To split a job into two LCG jobs running on two different CEs:


s = GenericSplitter()
s.attribute = ‘backend.CE’
s.value = [“quanta.grid.sinica.edu.tw:2119/jobmanager-lcgpbs-atlas”,”lcg00125.grid.sinica.edu.tw:2119/jobmanager-lcgpbs-atlas”]
… …
j = Job(backend=LCG(),splitter=s)
j.submit()




to split over mulitple attributes, use the multi_args option:


j = Job()
j.splitter = GenericSplitter()
j.splitter.multi_attrs = { “application.args”:[“hello1”, “hello2”], “application.env”:[{“MYENV”:”test1”}, {“MYENV”:”test2”}] }




this will result in two subjobs, one with args set to ‘hello1’ and the MYENV set to ‘test1’, the other with
args set to ‘hello2’ and the MYENV set to ‘test2’.


	Known issues of this generic splitter:

	
	it will not work if specifying different backends for the subjobs









	
ganga.GangaCore.Lib.Splitters.GenericSplitter.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Splitters package


Submodules



	ganga.GangaCore.Lib.Splitters.ArgSplitter module

	ganga.GangaCore.Lib.Splitters.DefaultSplitter module

	ganga.GangaCore.Lib.Splitters.ExeSplitter module

	ganga.GangaCore.Lib.Splitters.GangaDatasetSplitter module

	ganga.GangaCore.Lib.Splitters.GenericSplitter module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Virtualization.Docker module

The job will be run inside a container using Docker or UDocker as the virtualization method. Docker
is tried first and if not installed or permission do not allow it, UDocker is installed and used.

j=Job()
j.virtualization = Docker(“fedora:latest”)

The mode of the UDocker running can be modified. The P1 mode is working almost everywhere but might
not give the best performance. See https://github.com/indigo-dc/udocker for more details about
Udocker.

If the image is a private image, the username and password of the deploy token can be given like

j.virtualization.tokenuser = ‘gitlab+deploy-token-123’
j.virtualization.tokenpassword = ‘gftrh84dgel-245^ghHH’

Note that images stored in a docker repository hosted by Github at present doesn’t work with uDocker
as uDocker is not updated to the latest version of the API.

Directories can be mounted from the host to the container using key-value pairs to the mounts option.

j.virtualization.mounts = {‘/cvmfs’:’/cvmfs’}


	
ganga.GangaCore.Lib.Virtualization.Docker.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Virtualization.Singularity module

The Singularity class can be used for either Singularity or Docker images.
It requires that singularity is installed on the worker node.

For Singularity images you provide the image name and tag from Singularity
hub like


j=Job()
j.application=Executable(exe=File(‘my/full/path/to/executable’))
j.virtualization = Singularity(“shub://image:tag”)




Notice how the executable is given as a File object. This ensures that it
is copied to the working directory and thus will be accessible inside the
container.

The container can also be provided as a Docker image from a repository. The
default repository is Docker hub.


j.virtualization = Singularity(“docker://gitlab-registry.cern.ch/lhcb-core/lbdocker/centos7-build:v3”)

j.virtualization = Singularity(“docker://fedora:latest”)




Another option is to provide a GangaFile Object which points to a
singularity file. In that case the singularity image file will be copied to
the worker node. The first example is with an image located on some shared
disk. This will be effective for running on a local backend or a batch
system with a shared disk system.


imagefile = SharedFile(‘myimage.sif’, locations=[‘/my/full/path/myimage.sif’])
j.virtualization = Singularity(image= imagefile)




while a second example is with an image located in the Dirac Storage
Element. This will be effective when using the Dirac backend.


imagefile = DiracFile(‘myimage.sif’, lfn=[‘/some/lfn/path’])
j.virtualization = Singularity(image= imagefile)




If the image is a private image, the username and password of the deploy
token can be given like the example below. Look inside Gitlab setting for
how to set this up. The token will only need access to the images and
nothing else.


j.virtualization.tokenuser = ‘gitlab+deploy-token-123’
j.virtualization.tokenpassword = ‘gftrh84dgel-245^ghHH’




Directories can be mounted from the host to the container using key-value
pairs to the mounts option. If the directory is not available on the host, a
warning will be written to stderr of the job and no mount will be attempted.


j.virtualization.mounts = {‘/cvmfs’:’/cvmfs’}




By default the container is started in singularity with the –nohome
option. Extra options can be provided through the options attribute. See
the Singularity documentation for what is possible.

If the singularity binary is not available in the PATH on the remote node - or has a different name,
it is possible to give the name of it like


j.virtualization.binary=’/cvmfs/oasis.opensciencegrid.org/mis/singularity/current/bin/singularity’





	
ganga.GangaCore.Lib.Virtualization.Singularity.const_lock

	This is a context manager which acquires the const write lock on the
object’s root object.

This lock acquires exclusive access over an object tree to prevent it
from changing. Reading schema attributes on the object is still allowed
but changing them is not. Only one thread can hold this lock at once.









          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib.Virtualization package


Submodules



	ganga.GangaCore.Lib.Virtualization.Docker module

	ganga.GangaCore.Lib.Virtualization.Singularity module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Lib package


Subpackages



	ganga.GangaCore.Lib.Batch package
	Submodules
	ganga.GangaCore.Lib.Batch.Batch module





	Module contents





	ganga.GangaCore.Lib.Checkers package
	Submodules
	ganga.GangaCore.Lib.Checkers.CustomChecker module

	ganga.GangaCore.Lib.Checkers.FileChecker module

	ganga.GangaCore.Lib.Checkers.MetaDataChecker module

	ganga.GangaCore.Lib.Checkers.RootFileChecker module





	Module contents





	ganga.GangaCore.Lib.Condor package
	Submodules
	ganga.GangaCore.Lib.Condor.Condor module

	ganga.GangaCore.Lib.Condor.CondorRequirements module





	Module contents





	ganga.GangaCore.Lib.Executable package
	Submodules
	ganga.GangaCore.Lib.Executable.Executable module





	Module contents





	ganga.GangaCore.Lib.Interactive package
	Submodules
	ganga.GangaCore.Lib.Interactive.Interactive module





	Module contents





	ganga.GangaCore.Lib.LCG package
	Subpackages
	ganga.GangaCore.Lib.LCG.GridSimulator package
	Submodules
	ganga.GangaCore.Lib.LCG.GridSimulator.GridSimulator module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator-analyze module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator module





	Module contents









	Submodules
	ganga.GangaCore.Lib.LCG.ARC module

	ganga.GangaCore.Lib.LCG.CREAM module

	ganga.GangaCore.Lib.LCG.ElapsedTimeProfiler module

	ganga.GangaCore.Lib.LCG.Grid module

	ganga.GangaCore.Lib.LCG.GridSandboxCache module

	ganga.GangaCore.Lib.LCG.GridftpSandboxCache module

	ganga.GangaCore.Lib.LCG.LCG module

	ganga.GangaCore.Lib.LCG.LCGOutputDownloader module

	ganga.GangaCore.Lib.LCG.LCGRequirements module

	ganga.GangaCore.Lib.LCG.LCGSandboxCache module

	ganga.GangaCore.Lib.LCG.Utility module





	Module contents





	ganga.GangaCore.Lib.Localhost package
	Submodules
	ganga.GangaCore.Lib.Localhost.Localhost module





	Module contents





	ganga.GangaCore.Lib.Mergers package
	Submodules
	ganga.GangaCore.Lib.Mergers.Merger module





	Module contents





	ganga.GangaCore.Lib.Notebook package
	Submodules
	ganga.GangaCore.Lib.Notebook.Notebook module





	Module contents





	ganga.GangaCore.Lib.Notifier package
	Submodules
	ganga.GangaCore.Lib.Notifier.Notifier module





	Module contents





	ganga.GangaCore.Lib.Remote package
	Submodules
	ganga.GangaCore.Lib.Remote.Remote module





	Module contents





	ganga.GangaCore.Lib.Root package
	Submodules
	ganga.GangaCore.Lib.Root.Root module

	ganga.GangaCore.Lib.Root.defaultPyRootScript module

	ganga.GangaCore.Lib.Root.shared module





	Module contents





	ganga.GangaCore.Lib.Splitters package
	Submodules
	ganga.GangaCore.Lib.Splitters.ArgSplitter module

	ganga.GangaCore.Lib.Splitters.DefaultSplitter module

	ganga.GangaCore.Lib.Splitters.ExeSplitter module

	ganga.GangaCore.Lib.Splitters.GangaDatasetSplitter module

	ganga.GangaCore.Lib.Splitters.GenericSplitter module





	Module contents





	ganga.GangaCore.Lib.Virtualization package
	Submodules
	ganga.GangaCore.Lib.Virtualization.Docker module

	ganga.GangaCore.Lib.Virtualization.Singularity module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.GPIFunctions module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.GPIexport module

Utility for exporting symbols to GPI.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.GangaCompleter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.IPythonMagic module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.Repository_runtime module

Internal initialization of the repositories.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.Workspace_runtime module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.bootstrap module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.eliza module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.gangadoc module

Improved support for interactive help based on pydoc.
Remove hardcoded limits on the help text.
This module makes changes to the content of the pydoc module.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.gangadoceval module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime.plugins module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Runtime package


Submodules



	ganga.GangaCore.Runtime.GPIFunctions module

	ganga.GangaCore.Runtime.GPIexport module

	ganga.GangaCore.Runtime.GangaCompleter module

	ganga.GangaCore.Runtime.IPythonMagic module

	ganga.GangaCore.Runtime.Repository_runtime module

	ganga.GangaCore.Runtime.Workspace_runtime module

	ganga.GangaCore.Runtime.bootstrap module

	ganga.GangaCore.Runtime.eliza module

	ganga.GangaCore.Runtime.gangadoc module

	ganga.GangaCore.Runtime.gangadoceval module

	ganga.GangaCore.Runtime.plugins module








Module contents

Ganga Runtime subsystem: initialization, configuration and creation of runtime objects.







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.ColourText module

Module containing classes to help with creating colour text.

Classes for text markup:


ANSIMarkup - apply ANSI codes to the text
NoMarkup - ingore colour codes and leave the text unchanged




ANSI code classes defined are:



	Foreground - create object carrying ANSI codes for

	changing text foreground colour;



	Background - create object carrying ANSI codes for

	changing text background colour;



	Effects    - create object carrying ANSI codes for

	changing text effects.








Example usage is as follows:


fg = Foreground()
bg = Background()
fx = Effects()


	if coloring_enabled:

	# text will be blue by default and colour codes are applied
m = ANSIMarkup(fg.blue)



	else:

	# colour codes are ignored
m = NoMarkup()

# Text will be coloured in red if coloring_enabled,
# otherwise text will be unchanged.
print(m(‘Text in red’,code=fg.red))








It is a better practice to use markup objects to apply colours
because it is easier to enable/disable the markup if desired.

However inserting the codes directly also works:

# Print text in specified colour.
print(fg.some_colour + ‘Text in some_colour’ + fx.normal)

# Print text with colour of background changed as specified.
print(bg.some_colour + ‘Text with background in some_colour’ + fx.normal)

# Print text with specified effect applied.
print(fx.some_effect + ‘Text with some_effect applied’ + fx.normal)

Note that each ANSI code overrides the previous one, and their effect
isn’t cumulative.  Terminating a string with fx.normal in the above
examples ensures that subsequent text is output using the terminal
defaults.

For details of the colours and effects available, see help for
individual classes.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Config.Config module

A simple configuration interface for Ganga packages.


	Overview




PackageConfig object corresponds to a configuration section in the INI file.
Typically each plugin handler has its own section. Additionally Ganga provides
a somewhat arbitrary number of other configuration packages.


	Configuration of the package is done in several phases:

	
	
	phase one: developer defines the hardcoded values in his package (default level);

	addOption







	
	phase two: at startup ganga reads config files and set options (session level);

	setSessionValue() is used







	
	phase three: at runtime user may modify options via GPI (user level);

	setUserValue() is used for setting, getEffectiveOption() for getting














	Defining default options for your package:




#MyPackage.py#

import GangaCore.Utility.Config

config = GangaCore.Utility.Config.getConfig(‘MyPackage’)

config.addOption(‘opt1’,’x’,’this is option 1’)
config.addOption(‘opt2’,3.0, ‘this is option 2’)

The  default  values of  the  options  may  be strings,  numbers,other
built-in  types  or  any  GPI  objects names  defined  in  the  global
config_scope dictionary (in this module).

IMPORTANT: choose the type of the default value carefully: session and
user options  will be automatically  converted to the type  implied by
the default value (you may  also override the type checking default in
setDefaultOption)  .   The  conversion   is  done  as  following  (for
setSessionValue and setUserValue):



	
	nothing is done (value is assigned ‘as-is’):

	
	if the default type is a string and the assigned value is a string


	if there is no default value










	eval the string value


	
	check if the type matches the default type and raise ConfigError in case of mismatch

	
	unless the default type is None















Typically strings are assigned via setSessionValue() as they are read
from the config file or command line.

Note for bootstrap procedure: it is OK to first set the session option
and  then  to  set  it’s  default  value. That  is  to  say  that  the
configuration may  be read from the  config file prior  to loading the
corresponding module which  uses it. It is NOT OK  to set user options
before the end of the bootstrap procedure.


	Getting effective values and using callback handlers




To get the effective value of an option you may use:

print(config[‘opt1’])
print(config.getEffectiveOption(‘opt1’))
print(config.getEffectiveOptions()) # all options

The  effective value  takes  into account  default,  session and  user
settings  and  may change  at  runtime.  In  GPI  users  only get  the
effective values and may only set values at the user level.

You  may also attach  the callback  handlers at  the session  and user
level.     Pre-process   handlers   may    modify   what    has   been
set. Post-process handlers may be used to trigger extra actions.


	def pre(opt,val):

	print(‘always setting a square of the value’)
return val*2



	def post(opt,val):

	print(‘effectively set’,val)





config.attachUserHandler(pre,post)


	How does user see all this in GPI ?





	There is a GPI wrapper in GangaCore.GPIDev.Lib.Config which:

	
	internally uses setUserValue and getEffectiveOption


	has a more appealing interface












          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Config.tests module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Config package


Submodules



	ganga.GangaCore.Utility.Config.Config module

	ganga.GangaCore.Utility.Config.tests module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Decorators module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.GridShell module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Plugin.GangaPlugin module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Plugin package


Submodules



	ganga.GangaCore.Utility.Plugin.GangaPlugin module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Profiling module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Runtime module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Setup module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Shell module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.Virtualization module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.execute module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.external.OrderedDict module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.external package


Submodules



	ganga.GangaCore.Utility.external.OrderedDict module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.feedback_report module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.files module

Helper functions for operations on files.





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.logging.message_caching_test module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.logging.test module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.logging package


Submodules



	ganga.GangaCore.Utility.logging.message_caching_test module

	ganga.GangaCore.Utility.logging.test module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.logic module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.root module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.stacktracer module

Stack tracer for multi-threaded applications.

Usage:

from GangaCore.Utility import stacktracer
stacktracer.trace_start(‘trace.html’)
….
stacktracer.trace_stop()





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.strings module

Utilities for string manipulation





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.threads module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility.util module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.Utility package


Subpackages



	ganga.GangaCore.Utility.Config package
	Submodules
	ganga.GangaCore.Utility.Config.Config module

	ganga.GangaCore.Utility.Config.tests module





	Module contents





	ganga.GangaCore.Utility.Plugin package
	Submodules
	ganga.GangaCore.Utility.Plugin.GangaPlugin module





	Module contents





	ganga.GangaCore.Utility.external package
	Submodules
	ganga.GangaCore.Utility.external.OrderedDict module





	Module contents





	ganga.GangaCore.Utility.logging package
	Submodules
	ganga.GangaCore.Utility.logging.message_caching_test module

	ganga.GangaCore.Utility.logging.test module





	Module contents












Submodules



	ganga.GangaCore.Utility.ColourText module

	ganga.GangaCore.Utility.Decorators module

	ganga.GangaCore.Utility.GridShell module

	ganga.GangaCore.Utility.Profiling module

	ganga.GangaCore.Utility.Runtime module

	ganga.GangaCore.Utility.Setup module

	ganga.GangaCore.Utility.Shell module

	ganga.GangaCore.Utility.Virtualization module

	ganga.GangaCore.Utility.execute module

	ganga.GangaCore.Utility.feedback_report module

	ganga.GangaCore.Utility.files module

	ganga.GangaCore.Utility.logic module

	ganga.GangaCore.Utility.root module

	ganga.GangaCore.Utility.stacktracer module

	ganga.GangaCore.Utility.strings module

	ganga.GangaCore.Utility.threads module

	ganga.GangaCore.Utility.util module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.old_test package


Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.testlib.GangaUnitTest module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.testlib.decorators module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.testlib.file_utils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.testlib.fixtures module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.testlib.mark module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.testlib.monitoring module





          

      

      

    

  

    
      
          
            
  
ganga.GangaCore.testlib package


Submodules



	ganga.GangaCore.testlib.GangaUnitTest module

	ganga.GangaCore.testlib.decorators module

	ganga.GangaCore.testlib.file_utils module

	ganga.GangaCore.testlib.fixtures module

	ganga.GangaCore.testlib.mark module

	ganga.GangaCore.testlib.monitoring module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaCore package


Subpackages



	ganga.GangaCore.Core package
	Subpackages
	ganga.GangaCore.Core.GangaRepository package
	Submodules
	ganga.GangaCore.Core.GangaRepository.FixedLock module

	ganga.GangaCore.Core.GangaRepository.GangaRepository module

	ganga.GangaCore.Core.GangaRepository.GangaRepositoryImmutableTransient module

	ganga.GangaCore.Core.GangaRepository.GangaRepositorySQLite module

	ganga.GangaCore.Core.GangaRepository.GangaRepositoryXML module

	ganga.GangaCore.Core.GangaRepository.PickleStreamer module

	ganga.GangaCore.Core.GangaRepository.Registry module

	ganga.GangaCore.Core.GangaRepository.SessionLock module

	ganga.GangaCore.Core.GangaRepository.SubJobXMLList module

	ganga.GangaCore.Core.GangaRepository.VStreamer module





	Module contents





	ganga.GangaCore.Core.GangaThread package
	Subpackages
	ganga.GangaCore.Core.GangaThread.MTRunner package
	Submodules
	ganga.GangaCore.Core.GangaThread.MTRunner.Algorithm module

	ganga.GangaCore.Core.GangaThread.MTRunner.Data module

	ganga.GangaCore.Core.GangaThread.MTRunner.MTRunner module





	Module contents





	ganga.GangaCore.Core.GangaThread.WorkerThreads package
	Submodules
	ganga.GangaCore.Core.GangaThread.WorkerThreads.ThreadPoolQueueMonitor module

	ganga.GangaCore.Core.GangaThread.WorkerThreads.WorkerThreadPool module





	Module contents









	Submodules
	ganga.GangaCore.Core.GangaThread.GangaThread module

	ganga.GangaCore.Core.GangaThread.GangaThreadPool module





	Module contents





	ganga.GangaCore.Core.InternalServices package
	Submodules
	ganga.GangaCore.Core.InternalServices.Coordinator module

	ganga.GangaCore.Core.InternalServices.ShutdownManager module





	Module contents





	ganga.GangaCore.Core.MonitoringComponent package
	Submodules
	ganga.GangaCore.Core.MonitoringComponent.Local_GangaMC_Service module

	ganga.GangaCore.Core.MonitoringComponent.Monitoring module





	Module contents





	ganga.GangaCore.Core.Sandbox package
	Submodules
	ganga.GangaCore.Core.Sandbox.Sandbox module

	ganga.GangaCore.Core.Sandbox.WNSandbox module





	Module contents









	Submodules
	ganga.GangaCore.Core.FileWorkspace module

	ganga.GangaCore.Core.exceptions module





	Module contents





	ganga.GangaCore.GPI package
	Module contents





	ganga.GangaCore.GPIDev package
	Subpackages
	ganga.GangaCore.GPIDev.Adapters package
	Submodules
	ganga.GangaCore.GPIDev.Adapters.ApplicationRuntimeHandlers module

	ganga.GangaCore.GPIDev.Adapters.IApplication module

	ganga.GangaCore.GPIDev.Adapters.IBackend module

	ganga.GangaCore.GPIDev.Adapters.IChecker module

	ganga.GangaCore.GPIDev.Adapters.ICredentialInfo module

	ganga.GangaCore.GPIDev.Adapters.ICredentialRequirement module

	ganga.GangaCore.GPIDev.Adapters.IGangaFile module

	ganga.GangaCore.GPIDev.Adapters.IMerger module

	ganga.GangaCore.GPIDev.Adapters.IMonitoringService module

	ganga.GangaCore.GPIDev.Adapters.IPostProcessor module

	ganga.GangaCore.GPIDev.Adapters.IPrepareApp module

	ganga.GangaCore.GPIDev.Adapters.IRuntimeHandler module

	ganga.GangaCore.GPIDev.Adapters.ISplitter module

	ganga.GangaCore.GPIDev.Adapters.IVirtualization module

	ganga.GangaCore.GPIDev.Adapters.StandardJobConfig module





	Module contents





	ganga.GangaCore.GPIDev.Base package
	Submodules
	ganga.GangaCore.GPIDev.Base.Filters module

	ganga.GangaCore.GPIDev.Base.Objects module

	ganga.GangaCore.GPIDev.Base.Proxy module

	ganga.GangaCore.GPIDev.Base.VPrinter module

	ganga.GangaCore.GPIDev.Base.VPrinterOld module





	Module contents





	ganga.GangaCore.GPIDev.Credentials package
	Submodules
	ganga.GangaCore.GPIDev.Credentials.AfsToken module

	ganga.GangaCore.GPIDev.Credentials.CredentialStore module

	ganga.GangaCore.GPIDev.Credentials.VomsProxy module





	Module contents





	ganga.GangaCore.GPIDev.Credentials_old package
	Submodules
	ganga.GangaCore.GPIDev.Credentials_old.GridProxy module

	ganga.GangaCore.GPIDev.Credentials_old.ICredential module





	Module contents





	ganga.GangaCore.GPIDev.Lib package
	Subpackages
	ganga.GangaCore.GPIDev.Lib.Config package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Config.Config module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Dataset package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Dataset.Dataset module

	ganga.GangaCore.GPIDev.Lib.Dataset.GangaDataset module





	Module contents





	ganga.GangaCore.GPIDev.Lib.File package
	Submodules
	ganga.GangaCore.GPIDev.Lib.File.Configure module

	ganga.GangaCore.GPIDev.Lib.File.File module

	ganga.GangaCore.GPIDev.Lib.File.FileBuffer module

	ganga.GangaCore.GPIDev.Lib.File.FileUtils module

	ganga.GangaCore.GPIDev.Lib.File.GoogleFile module

	ganga.GangaCore.GPIDev.Lib.File.LCGSEFile module

	ganga.GangaCore.GPIDev.Lib.File.LocalFile module

	ganga.GangaCore.GPIDev.Lib.File.MassStorageFile module

	ganga.GangaCore.GPIDev.Lib.File.OutputFileManager module





	Module contents





	ganga.GangaCore.GPIDev.Lib.GangaList package
	Submodules
	ganga.GangaCore.GPIDev.Lib.GangaList.GangaList module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Job package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Job.Job module

	ganga.GangaCore.GPIDev.Lib.Job.JobTime module

	ganga.GangaCore.GPIDev.Lib.Job.MetadataDict module





	Module contents





	ganga.GangaCore.GPIDev.Lib.JobTree package
	Submodules
	ganga.GangaCore.GPIDev.Lib.JobTree.JobTree module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Registry package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySlice module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySliceProxy module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistryUtils module

	ganga.GangaCore.GPIDev.Lib.Registry.TransientRegistry module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Tasks package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTask module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITask module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.IUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskChainInput module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskLocalCopy module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry module

	ganga.GangaCore.GPIDev.Lib.Tasks.common module





	Module contents









	Module contents





	ganga.GangaCore.GPIDev.MonitoringServices package
	Submodules
	ganga.GangaCore.GPIDev.MonitoringServices.Composite module





	Module contents





	ganga.GangaCore.GPIDev.Persistency package
	Module contents





	ganga.GangaCore.GPIDev.Schema package
	Submodules
	ganga.GangaCore.GPIDev.Schema.Schema module





	Module contents









	Submodules
	ganga.GangaCore.GPIDev.TypeCheck module





	Module contents





	ganga.GangaCore.Lib package
	Subpackages
	ganga.GangaCore.Lib.Batch package
	Submodules
	ganga.GangaCore.Lib.Batch.Batch module





	Module contents





	ganga.GangaCore.Lib.Checkers package
	Submodules
	ganga.GangaCore.Lib.Checkers.CustomChecker module

	ganga.GangaCore.Lib.Checkers.FileChecker module

	ganga.GangaCore.Lib.Checkers.MetaDataChecker module

	ganga.GangaCore.Lib.Checkers.RootFileChecker module





	Module contents





	ganga.GangaCore.Lib.Condor package
	Submodules
	ganga.GangaCore.Lib.Condor.Condor module

	ganga.GangaCore.Lib.Condor.CondorRequirements module





	Module contents





	ganga.GangaCore.Lib.Executable package
	Submodules
	ganga.GangaCore.Lib.Executable.Executable module





	Module contents





	ganga.GangaCore.Lib.Interactive package
	Submodules
	ganga.GangaCore.Lib.Interactive.Interactive module





	Module contents





	ganga.GangaCore.Lib.LCG package
	Subpackages
	ganga.GangaCore.Lib.LCG.GridSimulator package
	Submodules
	ganga.GangaCore.Lib.LCG.GridSimulator.GridSimulator module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator-analyze module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator module





	Module contents









	Submodules
	ganga.GangaCore.Lib.LCG.ARC module

	ganga.GangaCore.Lib.LCG.CREAM module

	ganga.GangaCore.Lib.LCG.ElapsedTimeProfiler module

	ganga.GangaCore.Lib.LCG.Grid module

	ganga.GangaCore.Lib.LCG.GridSandboxCache module

	ganga.GangaCore.Lib.LCG.GridftpSandboxCache module

	ganga.GangaCore.Lib.LCG.LCG module

	ganga.GangaCore.Lib.LCG.LCGOutputDownloader module

	ganga.GangaCore.Lib.LCG.LCGRequirements module

	ganga.GangaCore.Lib.LCG.LCGSandboxCache module

	ganga.GangaCore.Lib.LCG.Utility module





	Module contents





	ganga.GangaCore.Lib.Localhost package
	Submodules
	ganga.GangaCore.Lib.Localhost.Localhost module





	Module contents





	ganga.GangaCore.Lib.Mergers package
	Submodules
	ganga.GangaCore.Lib.Mergers.Merger module





	Module contents





	ganga.GangaCore.Lib.Notebook package
	Submodules
	ganga.GangaCore.Lib.Notebook.Notebook module





	Module contents





	ganga.GangaCore.Lib.Notifier package
	Submodules
	ganga.GangaCore.Lib.Notifier.Notifier module





	Module contents





	ganga.GangaCore.Lib.Remote package
	Submodules
	ganga.GangaCore.Lib.Remote.Remote module





	Module contents





	ganga.GangaCore.Lib.Root package
	Submodules
	ganga.GangaCore.Lib.Root.Root module

	ganga.GangaCore.Lib.Root.defaultPyRootScript module

	ganga.GangaCore.Lib.Root.shared module





	Module contents





	ganga.GangaCore.Lib.Splitters package
	Submodules
	ganga.GangaCore.Lib.Splitters.ArgSplitter module

	ganga.GangaCore.Lib.Splitters.DefaultSplitter module

	ganga.GangaCore.Lib.Splitters.ExeSplitter module

	ganga.GangaCore.Lib.Splitters.GangaDatasetSplitter module

	ganga.GangaCore.Lib.Splitters.GenericSplitter module





	Module contents





	ganga.GangaCore.Lib.Virtualization package
	Submodules
	ganga.GangaCore.Lib.Virtualization.Docker module

	ganga.GangaCore.Lib.Virtualization.Singularity module





	Module contents









	Module contents





	ganga.GangaCore.Runtime package
	Submodules
	ganga.GangaCore.Runtime.GPIFunctions module

	ganga.GangaCore.Runtime.GPIexport module

	ganga.GangaCore.Runtime.GangaCompleter module

	ganga.GangaCore.Runtime.IPythonMagic module

	ganga.GangaCore.Runtime.Repository_runtime module

	ganga.GangaCore.Runtime.Workspace_runtime module

	ganga.GangaCore.Runtime.bootstrap module

	ganga.GangaCore.Runtime.eliza module

	ganga.GangaCore.Runtime.gangadoc module

	ganga.GangaCore.Runtime.gangadoceval module

	ganga.GangaCore.Runtime.plugins module





	Module contents





	ganga.GangaCore.Utility package
	Subpackages
	ganga.GangaCore.Utility.Config package
	Submodules
	ganga.GangaCore.Utility.Config.Config module

	ganga.GangaCore.Utility.Config.tests module





	Module contents





	ganga.GangaCore.Utility.Plugin package
	Submodules
	ganga.GangaCore.Utility.Plugin.GangaPlugin module





	Module contents





	ganga.GangaCore.Utility.external package
	Submodules
	ganga.GangaCore.Utility.external.OrderedDict module





	Module contents





	ganga.GangaCore.Utility.logging package
	Submodules
	ganga.GangaCore.Utility.logging.message_caching_test module

	ganga.GangaCore.Utility.logging.test module





	Module contents









	Submodules
	ganga.GangaCore.Utility.ColourText module

	ganga.GangaCore.Utility.Decorators module

	ganga.GangaCore.Utility.GridShell module

	ganga.GangaCore.Utility.Profiling module

	ganga.GangaCore.Utility.Runtime module

	ganga.GangaCore.Utility.Setup module

	ganga.GangaCore.Utility.Shell module

	ganga.GangaCore.Utility.Virtualization module

	ganga.GangaCore.Utility.execute module

	ganga.GangaCore.Utility.feedback_report module

	ganga.GangaCore.Utility.files module

	ganga.GangaCore.Utility.logic module

	ganga.GangaCore.Utility.root module

	ganga.GangaCore.Utility.stacktracer module

	ganga.GangaCore.Utility.strings module

	ganga.GangaCore.Utility.threads module

	ganga.GangaCore.Utility.util module





	Module contents





	ganga.GangaCore.old_test package
	Module contents





	ganga.GangaCore.testlib package
	Submodules
	ganga.GangaCore.testlib.GangaUnitTest module

	ganga.GangaCore.testlib.decorators module

	ganga.GangaCore.testlib.file_utils module

	ganga.GangaCore.testlib.fixtures module

	ganga.GangaCore.testlib.mark module

	ganga.GangaCore.testlib.monitoring module





	Module contents












Submodules



	ganga.GangaCore.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.BOOT module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Backends.Dirac module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Backends.DiracBase module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Backends.DiracUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Backends package


Submodules



	ganga.GangaDirac.Lib.Backends.Dirac module

	ganga.GangaDirac.Lib.Backends.DiracBase module

	ganga.GangaDirac.Lib.Backends.DiracUtils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Credentials.DiracProxy module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Credentials package


Submodules



	ganga.GangaDirac.Lib.Credentials.DiracProxy module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Files.DiracFile module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Files package


Submodules



	ganga.GangaDirac.Lib.Files.DiracFile module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.RTHandlers.DiracRTHUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.RTHandlers.ExeDiracRTHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.RTHandlers.RunTimeHandlerUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.RTHandlers package


Submodules



	ganga.GangaDirac.Lib.RTHandlers.DiracRTHUtils module

	ganga.GangaDirac.Lib.RTHandlers.ExeDiracRTHandler module

	ganga.GangaDirac.Lib.RTHandlers.RunTimeHandlerUtils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Server.BlankCommands module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Server.DiracCommands module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Server.DiracDefinition module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Server.DiracProcess module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Server.InspectionClient module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Server.InspectionServer module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Server package


Submodules



	ganga.GangaDirac.Lib.Server.BlankCommands module

	ganga.GangaDirac.Lib.Server.DiracCommands module

	ganga.GangaDirac.Lib.Server.DiracDefinition module

	ganga.GangaDirac.Lib.Server.DiracProcess module

	ganga.GangaDirac.Lib.Server.InspectionClient module

	ganga.GangaDirac.Lib.Server.InspectionServer module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Splitters.GangaSplitterUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Splitters.OfflineGangaDiracSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Splitters.SplitterUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Splitters package


Submodules



	ganga.GangaDirac.Lib.Splitters.GangaSplitterUtils module

	ganga.GangaDirac.Lib.Splitters.OfflineGangaDiracSplitter module

	ganga.GangaDirac.Lib.Splitters.SplitterUtils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Utilities.DiracUtilities module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib.Utilities package


Submodules



	ganga.GangaDirac.Lib.Utilities.DiracUtilities module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.Lib package


Subpackages



	ganga.GangaDirac.Lib.Backends package
	Submodules
	ganga.GangaDirac.Lib.Backends.Dirac module

	ganga.GangaDirac.Lib.Backends.DiracBase module

	ganga.GangaDirac.Lib.Backends.DiracUtils module





	Module contents





	ganga.GangaDirac.Lib.Credentials package
	Submodules
	ganga.GangaDirac.Lib.Credentials.DiracProxy module





	Module contents





	ganga.GangaDirac.Lib.Files package
	Submodules
	ganga.GangaDirac.Lib.Files.DiracFile module





	Module contents





	ganga.GangaDirac.Lib.RTHandlers package
	Submodules
	ganga.GangaDirac.Lib.RTHandlers.DiracRTHUtils module

	ganga.GangaDirac.Lib.RTHandlers.ExeDiracRTHandler module

	ganga.GangaDirac.Lib.RTHandlers.RunTimeHandlerUtils module





	Module contents





	ganga.GangaDirac.Lib.Server package
	Submodules
	ganga.GangaDirac.Lib.Server.BlankCommands module

	ganga.GangaDirac.Lib.Server.DiracCommands module

	ganga.GangaDirac.Lib.Server.DiracDefinition module

	ganga.GangaDirac.Lib.Server.DiracProcess module

	ganga.GangaDirac.Lib.Server.InspectionClient module

	ganga.GangaDirac.Lib.Server.InspectionServer module





	Module contents





	ganga.GangaDirac.Lib.Splitters package
	Submodules
	ganga.GangaDirac.Lib.Splitters.GangaSplitterUtils module

	ganga.GangaDirac.Lib.Splitters.OfflineGangaDiracSplitter module

	ganga.GangaDirac.Lib.Splitters.SplitterUtils module





	Module contents





	ganga.GangaDirac.Lib.Utilities package
	Submodules
	ganga.GangaDirac.Lib.Utilities.DiracUtilities module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaDirac package


Subpackages



	ganga.GangaDirac.Lib package
	Subpackages
	ganga.GangaDirac.Lib.Backends package
	Submodules
	ganga.GangaDirac.Lib.Backends.Dirac module

	ganga.GangaDirac.Lib.Backends.DiracBase module

	ganga.GangaDirac.Lib.Backends.DiracUtils module





	Module contents





	ganga.GangaDirac.Lib.Credentials package
	Submodules
	ganga.GangaDirac.Lib.Credentials.DiracProxy module





	Module contents





	ganga.GangaDirac.Lib.Files package
	Submodules
	ganga.GangaDirac.Lib.Files.DiracFile module





	Module contents





	ganga.GangaDirac.Lib.RTHandlers package
	Submodules
	ganga.GangaDirac.Lib.RTHandlers.DiracRTHUtils module

	ganga.GangaDirac.Lib.RTHandlers.ExeDiracRTHandler module

	ganga.GangaDirac.Lib.RTHandlers.RunTimeHandlerUtils module





	Module contents





	ganga.GangaDirac.Lib.Server package
	Submodules
	ganga.GangaDirac.Lib.Server.BlankCommands module

	ganga.GangaDirac.Lib.Server.DiracCommands module

	ganga.GangaDirac.Lib.Server.DiracDefinition module

	ganga.GangaDirac.Lib.Server.DiracProcess module

	ganga.GangaDirac.Lib.Server.InspectionClient module

	ganga.GangaDirac.Lib.Server.InspectionServer module





	Module contents





	ganga.GangaDirac.Lib.Splitters package
	Submodules
	ganga.GangaDirac.Lib.Splitters.GangaSplitterUtils module

	ganga.GangaDirac.Lib.Splitters.OfflineGangaDiracSplitter module

	ganga.GangaDirac.Lib.Splitters.SplitterUtils module





	Module contents





	ganga.GangaDirac.Lib.Utilities package
	Submodules
	ganga.GangaDirac.Lib.Utilities.DiracUtilities module





	Module contents









	Module contents












Submodules



	ganga.GangaDirac.BOOT module

	ganga.GangaDirac.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGUI.BOOT module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGUI.config module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGUI.gui.models module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGUI.gui.routes module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGUI.gui package


Submodules



	ganga.GangaGUI.gui.models module

	ganga.GangaGUI.gui.routes module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGUI.start module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGUI package


Subpackages



	ganga.GangaGUI.gui package
	Submodules
	ganga.GangaGUI.gui.models module

	ganga.GangaGUI.gui.routes module





	Module contents












Submodules



	ganga.GangaGUI.BOOT module

	ganga.GangaGUI.config module

	ganga.GangaGUI.start module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Applications.CMTUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Applications.Gaudi module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Applications.GaudiBase module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Applications.GaudiUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Applications.GaudiXMLSummary module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Applications.cmakeUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Applications package


Submodules



	ganga.GangaGaudi.Lib.Applications.CMTUtils module

	ganga.GangaGaudi.Lib.Applications.Gaudi module

	ganga.GangaGaudi.Lib.Applications.GaudiBase module

	ganga.GangaGaudi.Lib.Applications.GaudiUtils module

	ganga.GangaGaudi.Lib.Applications.GaudiXMLSummary module

	ganga.GangaGaudi.Lib.Applications.cmakeUtils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Checkers.GaudiMetaDataChecker module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Checkers package


Submodules



	ganga.GangaGaudi.Lib.Checkers.GaudiMetaDataChecker module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Datasets.GaudiDataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Datasets package


Submodules



	ganga.GangaGaudi.Lib.Datasets.GaudiDataset module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.RTHandlers.GaudiDiracRunTimeHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.RTHandlers.GaudiRunTimeHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.RTHandlers.RunTimeHandlerUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.RTHandlers package


Submodules



	ganga.GangaGaudi.Lib.RTHandlers.GaudiDiracRunTimeHandler module

	ganga.GangaGaudi.Lib.RTHandlers.GaudiRunTimeHandler module

	ganga.GangaGaudi.Lib.RTHandlers.RunTimeHandlerUtils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Splitters.GaudiInputDataSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Splitters.SplitterUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.Splitters package


Submodules



	ganga.GangaGaudi.Lib.Splitters.GaudiInputDataSplitter module

	ganga.GangaGaudi.Lib.Splitters.SplitterUtils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.XMLSummary.schema module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.XMLSummary.summary module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib.XMLSummary package


Submodules



	ganga.GangaGaudi.Lib.XMLSummary.schema module

	ganga.GangaGaudi.Lib.XMLSummary.summary module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.Lib package


Subpackages



	ganga.GangaGaudi.Lib.Applications package
	Submodules
	ganga.GangaGaudi.Lib.Applications.CMTUtils module

	ganga.GangaGaudi.Lib.Applications.Gaudi module

	ganga.GangaGaudi.Lib.Applications.GaudiBase module

	ganga.GangaGaudi.Lib.Applications.GaudiUtils module

	ganga.GangaGaudi.Lib.Applications.GaudiXMLSummary module

	ganga.GangaGaudi.Lib.Applications.cmakeUtils module





	Module contents





	ganga.GangaGaudi.Lib.Checkers package
	Submodules
	ganga.GangaGaudi.Lib.Checkers.GaudiMetaDataChecker module





	Module contents





	ganga.GangaGaudi.Lib.Datasets package
	Submodules
	ganga.GangaGaudi.Lib.Datasets.GaudiDataset module





	Module contents





	ganga.GangaGaudi.Lib.RTHandlers package
	Submodules
	ganga.GangaGaudi.Lib.RTHandlers.GaudiDiracRunTimeHandler module

	ganga.GangaGaudi.Lib.RTHandlers.GaudiRunTimeHandler module

	ganga.GangaGaudi.Lib.RTHandlers.RunTimeHandlerUtils module





	Module contents





	ganga.GangaGaudi.Lib.Splitters package
	Submodules
	ganga.GangaGaudi.Lib.Splitters.GaudiInputDataSplitter module

	ganga.GangaGaudi.Lib.Splitters.SplitterUtils module





	Module contents





	ganga.GangaGaudi.Lib.XMLSummary package
	Submodules
	ganga.GangaGaudi.Lib.XMLSummary.schema module

	ganga.GangaGaudi.Lib.XMLSummary.summary module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaGaudi package


Subpackages



	ganga.GangaGaudi.Lib package
	Subpackages
	ganga.GangaGaudi.Lib.Applications package
	Submodules
	ganga.GangaGaudi.Lib.Applications.CMTUtils module

	ganga.GangaGaudi.Lib.Applications.Gaudi module

	ganga.GangaGaudi.Lib.Applications.GaudiBase module

	ganga.GangaGaudi.Lib.Applications.GaudiUtils module

	ganga.GangaGaudi.Lib.Applications.GaudiXMLSummary module

	ganga.GangaGaudi.Lib.Applications.cmakeUtils module





	Module contents





	ganga.GangaGaudi.Lib.Checkers package
	Submodules
	ganga.GangaGaudi.Lib.Checkers.GaudiMetaDataChecker module





	Module contents





	ganga.GangaGaudi.Lib.Datasets package
	Submodules
	ganga.GangaGaudi.Lib.Datasets.GaudiDataset module





	Module contents





	ganga.GangaGaudi.Lib.RTHandlers package
	Submodules
	ganga.GangaGaudi.Lib.RTHandlers.GaudiDiracRunTimeHandler module

	ganga.GangaGaudi.Lib.RTHandlers.GaudiRunTimeHandler module

	ganga.GangaGaudi.Lib.RTHandlers.RunTimeHandlerUtils module





	Module contents





	ganga.GangaGaudi.Lib.Splitters package
	Submodules
	ganga.GangaGaudi.Lib.Splitters.GaudiInputDataSplitter module

	ganga.GangaGaudi.Lib.Splitters.SplitterUtils module





	Module contents





	ganga.GangaGaudi.Lib.XMLSummary package
	Submodules
	ganga.GangaGaudi.Lib.XMLSummary.schema module

	ganga.GangaGaudi.Lib.XMLSummary.summary module





	Module contents









	Module contents












Submodules



	ganga.GangaGaudi.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.BOOT module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.AppsBase module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.AppsBaseUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.Bender module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.BenderBox module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.BenderScript module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.CMTscript module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.EnvironFunctions module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.FileFunctions module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.GaudiExec module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.GaudiExecUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.GaudiPython module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.Ostap module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.PythonOptionsParser module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.PythonOptsCmakeParser module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications.XMLPostProcessor module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Applications package


Submodules



	ganga.GangaLHCb.Lib.Applications.AppsBase module

	ganga.GangaLHCb.Lib.Applications.AppsBaseUtils module

	ganga.GangaLHCb.Lib.Applications.Bender module

	ganga.GangaLHCb.Lib.Applications.BenderBox module

	ganga.GangaLHCb.Lib.Applications.BenderScript module

	ganga.GangaLHCb.Lib.Applications.CMTscript module

	ganga.GangaLHCb.Lib.Applications.EnvironFunctions module

	ganga.GangaLHCb.Lib.Applications.FileFunctions module

	ganga.GangaLHCb.Lib.Applications.GaudiExec module

	ganga.GangaLHCb.Lib.Applications.GaudiExecUtils module

	ganga.GangaLHCb.Lib.Applications.GaudiPython module

	ganga.GangaLHCb.Lib.Applications.Ostap module

	ganga.GangaLHCb.Lib.Applications.PythonOptionsParser module

	ganga.GangaLHCb.Lib.Applications.PythonOptsCmakeParser module

	ganga.GangaLHCb.Lib.Applications.XMLPostProcessor module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Backends.Bookkeeping module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Backends.Dirac module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Backends package


Submodules



	ganga.GangaLHCb.Lib.Backends.Bookkeeping module

	ganga.GangaLHCb.Lib.Backends.Dirac module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Checkers.LHCbMetadataChecker module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Checkers package


Submodules



	ganga.GangaLHCb.Lib.Checkers.LHCbMetadataChecker module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Files.LogicalFile module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Files.PhysicalFile module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Files package


Submodules



	ganga.GangaLHCb.Lib.Files.LogicalFile module

	ganga.GangaLHCb.Lib.Files.PhysicalFile module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.LHCbDataset.BKQuery module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.LHCbDataset.LHCbCompressedDataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.LHCbDataset.LHCbDataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.LHCbDataset.LHCbDatasetUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.LHCbDataset package


Submodules



	ganga.GangaLHCb.Lib.LHCbDataset.BKQuery module

	ganga.GangaLHCb.Lib.LHCbDataset.LHCbCompressedDataset module

	ganga.GangaLHCb.Lib.LHCbDataset.LHCbDataset module

	ganga.GangaLHCb.Lib.LHCbDataset.LHCbDatasetUtils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Mergers.CMTVersion module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Mergers.GaudiExecMerger module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Mergers.LHCbFileMerger module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Mergers package


Submodules



	ganga.GangaLHCb.Lib.Mergers.CMTVersion module

	ganga.GangaLHCb.Lib.Mergers.GaudiExecMerger module

	ganga.GangaLHCb.Lib.Mergers.LHCbFileMerger module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.RTHandlers.ExeDiracRTHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.RTHandlers.GaudiExecRTHandlers module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.RTHandlers.LHCbGaudiDiracRunTimeHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.RTHandlers.LHCbGaudiRunTimeHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.RTHandlers.LHCbRootDiracRunTimeHandler module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.RTHandlers.RTHUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.RTHandlers package


Submodules



	ganga.GangaLHCb.Lib.RTHandlers.ExeDiracRTHandler module

	ganga.GangaLHCb.Lib.RTHandlers.GaudiExecRTHandlers module

	ganga.GangaLHCb.Lib.RTHandlers.LHCbGaudiDiracRunTimeHandler module

	ganga.GangaLHCb.Lib.RTHandlers.LHCbGaudiRunTimeHandler module

	ganga.GangaLHCb.Lib.RTHandlers.LHCbRootDiracRunTimeHandler module

	ganga.GangaLHCb.Lib.RTHandlers.RTHUtils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Server.DiracLHCbCommands module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Server.DiracLHCbDefinition module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Server package


Submodules



	ganga.GangaLHCb.Lib.Server.DiracLHCbCommands module

	ganga.GangaLHCb.Lib.Server.DiracLHCbDefinition module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Splitters.GaussSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Splitters.LHCbSplitterUtils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Splitters.OptionsFileSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Splitters.SplitByFiles module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Splitters.SplitFilesBySize module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Splitters.TestSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Splitters package


Submodules



	ganga.GangaLHCb.Lib.Splitters.GaussSplitter module

	ganga.GangaLHCb.Lib.Splitters.LHCbSplitterUtils module

	ganga.GangaLHCb.Lib.Splitters.OptionsFileSplitter module

	ganga.GangaLHCb.Lib.Splitters.SplitByFiles module

	ganga.GangaLHCb.Lib.Splitters.SplitFilesBySize module

	ganga.GangaLHCb.Lib.Splitters.TestSplitter module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Tasks.BKTestQuery module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Tasks.LHCbTask module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Tasks.LHCbTaskDummySplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Tasks.LHCbTransform module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Tasks.LHCbUnit module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.Tasks package


Submodules



	ganga.GangaLHCb.Lib.Tasks.BKTestQuery module

	ganga.GangaLHCb.Lib.Tasks.LHCbTask module

	ganga.GangaLHCb.Lib.Tasks.LHCbTaskDummySplitter module

	ganga.GangaLHCb.Lib.Tasks.LHCbTransform module

	ganga.GangaLHCb.Lib.Tasks.LHCbUnit module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.XMLSummary.schema module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.XMLSummary.summary module





          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib.XMLSummary package


Submodules



	ganga.GangaLHCb.Lib.XMLSummary.schema module

	ganga.GangaLHCb.Lib.XMLSummary.summary module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaLHCb.Lib package


Subpackages



	ganga.GangaLHCb.Lib.Applications package
	Submodules
	ganga.GangaLHCb.Lib.Applications.AppsBase module

	ganga.GangaLHCb.Lib.Applications.AppsBaseUtils module

	ganga.GangaLHCb.Lib.Applications.Bender module

	ganga.GangaLHCb.Lib.Applications.BenderBox module

	ganga.GangaLHCb.Lib.Applications.BenderScript module
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	ganga.GangaPanda.Lib.Athena.AthenaPandaRTHandler module

	ganga.GangaPanda.Lib.Athena.PandaPilot module





	Module contents





	ganga.GangaPanda.Lib.Executable package
	Submodules
	ganga.GangaPanda.Lib.Executable.ExecutablePandaRTHandler module





	Module contents





	ganga.GangaPanda.Lib.Jedi package
	Submodules
	ganga.GangaPanda.Lib.Jedi.Jedi module

	ganga.GangaPanda.Lib.Jedi.JediRequirements module





	Module contents





	ganga.GangaPanda.Lib.Panda package
	Submodules
	ganga.GangaPanda.Lib.Panda.Panda module

	ganga.GangaPanda.Lib.Panda.PandaRequirements module





	Module contents





	ganga.GangaPanda.Lib.ProdTrans package
	Submodules
	ganga.GangaPanda.Lib.ProdTrans.ProdTrans module

	ganga.GangaPanda.Lib.ProdTrans.ProdTransPandaRTHandler module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaPanda.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaPanda package


Subpackages



	ganga.GangaPanda.Lib package
	Subpackages
	ganga.GangaPanda.Lib.Athena package
	Submodules
	ganga.GangaPanda.Lib.Athena.AthenaJediRTHandler module

	ganga.GangaPanda.Lib.Athena.AthenaPandaRTHandler module

	ganga.GangaPanda.Lib.Athena.PandaPilot module





	Module contents





	ganga.GangaPanda.Lib.Executable package
	Submodules
	ganga.GangaPanda.Lib.Executable.ExecutablePandaRTHandler module





	Module contents





	ganga.GangaPanda.Lib.Jedi package
	Submodules
	ganga.GangaPanda.Lib.Jedi.Jedi module

	ganga.GangaPanda.Lib.Jedi.JediRequirements module





	Module contents





	ganga.GangaPanda.Lib.Panda package
	Submodules
	ganga.GangaPanda.Lib.Panda.Panda module

	ganga.GangaPanda.Lib.Panda.PandaRequirements module





	Module contents





	ganga.GangaPanda.Lib.ProdTrans package
	Submodules
	ganga.GangaPanda.Lib.ProdTrans.ProdTrans module

	ganga.GangaPanda.Lib.ProdTrans.ProdTransPandaRTHandler module





	Module contents









	Module contents












Submodules



	ganga.GangaPanda.BOOT module

	ganga.GangaPanda.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Framework.Action module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Framework.Driver module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Framework.Utility module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Framework.exceptions module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Framework package


Submodules



	ganga.GangaRobot.Framework.Action module

	ganga.GangaRobot.Framework.Driver module

	ganga.GangaRobot.Framework.Utility module

	ganga.GangaRobot.Framework.exceptions module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Base.BaseExtractor module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Base.BaseFinisher module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Base.BaseReporter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Base.BaseSubmitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Base.Extract module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Base.Report module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Base package


Submodules



	ganga.GangaRobot.Lib.Base.BaseExtractor module

	ganga.GangaRobot.Lib.Base.BaseFinisher module

	ganga.GangaRobot.Lib.Base.BaseReporter module

	ganga.GangaRobot.Lib.Base.BaseSubmitter module

	ganga.GangaRobot.Lib.Base.Extract module

	ganga.GangaRobot.Lib.Base.Report module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Core.CoreExtractor module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Core.CoreFinisher module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Core.CoreReporter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Core.CoreSubmitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Core.ThreadedSubmitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Core package


Submodules



	ganga.GangaRobot.Lib.Core.CoreExtractor module

	ganga.GangaRobot.Lib.Core.CoreFinisher module

	ganga.GangaRobot.Lib.Core.CoreReporter module

	ganga.GangaRobot.Lib.Core.CoreSubmitter module

	ganga.GangaRobot.Lib.Core.ThreadedSubmitter module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Example.Demo module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Example.GangaCron module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Example package


Submodules



	ganga.GangaRobot.Lib.Example.Demo module

	ganga.GangaRobot.Lib.Example.GangaCron module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Ext.DiracExtractor module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Ext.FileEmailer module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib.Ext package


Submodules



	ganga.GangaRobot.Lib.Ext.DiracExtractor module

	ganga.GangaRobot.Lib.Ext.FileEmailer module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.Lib package


Subpackages



	ganga.GangaRobot.Lib.Base package
	Submodules
	ganga.GangaRobot.Lib.Base.BaseExtractor module

	ganga.GangaRobot.Lib.Base.BaseFinisher module

	ganga.GangaRobot.Lib.Base.BaseReporter module

	ganga.GangaRobot.Lib.Base.BaseSubmitter module

	ganga.GangaRobot.Lib.Base.Extract module

	ganga.GangaRobot.Lib.Base.Report module





	Module contents





	ganga.GangaRobot.Lib.Core package
	Submodules
	ganga.GangaRobot.Lib.Core.CoreExtractor module

	ganga.GangaRobot.Lib.Core.CoreFinisher module

	ganga.GangaRobot.Lib.Core.CoreReporter module

	ganga.GangaRobot.Lib.Core.CoreSubmitter module

	ganga.GangaRobot.Lib.Core.ThreadedSubmitter module





	Module contents





	ganga.GangaRobot.Lib.Example package
	Submodules
	ganga.GangaRobot.Lib.Example.Demo module

	ganga.GangaRobot.Lib.Example.GangaCron module





	Module contents





	ganga.GangaRobot.Lib.Ext package
	Submodules
	ganga.GangaRobot.Lib.Ext.DiracExtractor module

	ganga.GangaRobot.Lib.Ext.FileEmailer module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.old_test.Framework.TestUtility module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.old_test.Framework package


Submodules



	ganga.GangaRobot.old_test.Framework.TestUtility module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.old_test.Lib.Base.TestExtract module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.old_test.Lib.Base package


Submodules



	ganga.GangaRobot.old_test.Lib.Base.TestExtract module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.old_test.Lib.Core.TestCore module





          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.old_test.Lib.Core package


Submodules



	ganga.GangaRobot.old_test.Lib.Core.TestCore module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.old_test.Lib package


Subpackages



	ganga.GangaRobot.old_test.Lib.Base package
	Submodules
	ganga.GangaRobot.old_test.Lib.Base.TestExtract module





	Module contents





	ganga.GangaRobot.old_test.Lib.Core package
	Submodules
	ganga.GangaRobot.old_test.Lib.Core.TestCore module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot.old_test package


Subpackages



	ganga.GangaRobot.old_test.Framework package
	Submodules
	ganga.GangaRobot.old_test.Framework.TestUtility module





	Module contents





	ganga.GangaRobot.old_test.Lib package
	Subpackages
	ganga.GangaRobot.old_test.Lib.Base package
	Submodules
	ganga.GangaRobot.old_test.Lib.Base.TestExtract module





	Module contents





	ganga.GangaRobot.old_test.Lib.Core package
	Submodules
	ganga.GangaRobot.old_test.Lib.Core.TestCore module





	Module contents









	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaRobot package


Subpackages



	ganga.GangaRobot.Framework package
	Submodules
	ganga.GangaRobot.Framework.Action module

	ganga.GangaRobot.Framework.Driver module

	ganga.GangaRobot.Framework.Utility module

	ganga.GangaRobot.Framework.exceptions module





	Module contents





	ganga.GangaRobot.Lib package
	Subpackages
	ganga.GangaRobot.Lib.Base package
	Submodules
	ganga.GangaRobot.Lib.Base.BaseExtractor module

	ganga.GangaRobot.Lib.Base.BaseFinisher module

	ganga.GangaRobot.Lib.Base.BaseReporter module

	ganga.GangaRobot.Lib.Base.BaseSubmitter module

	ganga.GangaRobot.Lib.Base.Extract module

	ganga.GangaRobot.Lib.Base.Report module





	Module contents





	ganga.GangaRobot.Lib.Core package
	Submodules
	ganga.GangaRobot.Lib.Core.CoreExtractor module

	ganga.GangaRobot.Lib.Core.CoreFinisher module

	ganga.GangaRobot.Lib.Core.CoreReporter module

	ganga.GangaRobot.Lib.Core.CoreSubmitter module

	ganga.GangaRobot.Lib.Core.ThreadedSubmitter module





	Module contents





	ganga.GangaRobot.Lib.Example package
	Submodules
	ganga.GangaRobot.Lib.Example.Demo module

	ganga.GangaRobot.Lib.Example.GangaCron module





	Module contents





	ganga.GangaRobot.Lib.Ext package
	Submodules
	ganga.GangaRobot.Lib.Ext.DiracExtractor module

	ganga.GangaRobot.Lib.Ext.FileEmailer module





	Module contents









	Module contents





	ganga.GangaRobot.old_test package
	Subpackages
	ganga.GangaRobot.old_test.Framework package
	Submodules
	ganga.GangaRobot.old_test.Framework.TestUtility module





	Module contents





	ganga.GangaRobot.old_test.Lib package
	Subpackages
	ganga.GangaRobot.old_test.Lib.Base package
	Submodules
	ganga.GangaRobot.old_test.Lib.Base.TestExtract module





	Module contents





	ganga.GangaRobot.old_test.Lib.Core package
	Submodules
	ganga.GangaRobot.old_test.Lib.Core.TestCore module





	Module contents









	Module contents









	Module contents












Submodules



	ganga.GangaRobot.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSAGA.BOOT module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSAGA.Lib.SAGA.SAGA module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSAGA.Lib.SAGA.SAGAFileTransferManager module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSAGA.Lib.SAGA.SAGAWrapperScript module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSAGA.Lib.SAGA package


Submodules



	ganga.GangaSAGA.Lib.SAGA.SAGA module

	ganga.GangaSAGA.Lib.SAGA.SAGAFileTransferManager module

	ganga.GangaSAGA.Lib.SAGA.SAGAWrapperScript module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSAGA.Lib package


Subpackages



	ganga.GangaSAGA.Lib.SAGA package
	Submodules
	ganga.GangaSAGA.Lib.SAGA.SAGA module

	ganga.GangaSAGA.Lib.SAGA.SAGAFileTransferManager module

	ganga.GangaSAGA.Lib.SAGA.SAGAWrapperScript module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSAGA.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSAGA package


Subpackages



	ganga.GangaSAGA.Lib package
	Subpackages
	ganga.GangaSAGA.Lib.SAGA package
	Submodules
	ganga.GangaSAGA.Lib.SAGA.SAGA module

	ganga.GangaSAGA.Lib.SAGA.SAGAFileTransferManager module

	ganga.GangaSAGA.Lib.SAGA.SAGAWrapperScript module





	Module contents









	Module contents












Submodules



	ganga.GangaSAGA.BOOT module

	ganga.GangaSAGA.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.BOOT module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Applications.RATProd module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Applications.RATUser module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Applications.check_root_output module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Applications.job_tools module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Applications.ratProdRunner module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Applications.ratRunner module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Applications.sillyPythonWrapper module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Applications package


Submodules



	ganga.GangaSNOplus.Lib.Applications.RATProd module

	ganga.GangaSNOplus.Lib.Applications.RATUser module

	ganga.GangaSNOplus.Lib.Applications.check_root_output module

	ganga.GangaSNOplus.Lib.Applications.job_tools module

	ganga.GangaSNOplus.Lib.Applications.ratProdRunner module

	ganga.GangaSNOplus.Lib.Applications.ratRunner module

	ganga.GangaSNOplus.Lib.Applications.sillyPythonWrapper module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Backends.WestGrid module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Backends package


Submodules



	ganga.GangaSNOplus.Lib.Backends.WestGrid module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.RTHandlers.RTRATProd module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.RTHandlers.RTRATUser module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.RTHandlers package


Submodules



	ganga.GangaSNOplus.Lib.RTHandlers.RTRATProd module

	ganga.GangaSNOplus.Lib.RTHandlers.RTRATUser module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Utilities.RATUtil module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib.Utilities package


Submodules



	ganga.GangaSNOplus.Lib.Utilities.RATUtil module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.Lib package


Subpackages



	ganga.GangaSNOplus.Lib.Applications package
	Submodules
	ganga.GangaSNOplus.Lib.Applications.RATProd module

	ganga.GangaSNOplus.Lib.Applications.RATUser module

	ganga.GangaSNOplus.Lib.Applications.check_root_output module

	ganga.GangaSNOplus.Lib.Applications.job_tools module

	ganga.GangaSNOplus.Lib.Applications.ratProdRunner module

	ganga.GangaSNOplus.Lib.Applications.ratRunner module

	ganga.GangaSNOplus.Lib.Applications.sillyPythonWrapper module





	Module contents





	ganga.GangaSNOplus.Lib.Backends package
	Submodules
	ganga.GangaSNOplus.Lib.Backends.WestGrid module





	Module contents





	ganga.GangaSNOplus.Lib.RTHandlers package
	Submodules
	ganga.GangaSNOplus.Lib.RTHandlers.RTRATProd module

	ganga.GangaSNOplus.Lib.RTHandlers.RTRATUser module





	Module contents





	ganga.GangaSNOplus.Lib.Utilities package
	Submodules
	ganga.GangaSNOplus.Lib.Utilities.RATUtil module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSNOplus package


Subpackages



	ganga.GangaSNOplus.Lib package
	Subpackages
	ganga.GangaSNOplus.Lib.Applications package
	Submodules
	ganga.GangaSNOplus.Lib.Applications.RATProd module

	ganga.GangaSNOplus.Lib.Applications.RATUser module

	ganga.GangaSNOplus.Lib.Applications.check_root_output module

	ganga.GangaSNOplus.Lib.Applications.job_tools module

	ganga.GangaSNOplus.Lib.Applications.ratProdRunner module

	ganga.GangaSNOplus.Lib.Applications.ratRunner module

	ganga.GangaSNOplus.Lib.Applications.sillyPythonWrapper module





	Module contents





	ganga.GangaSNOplus.Lib.Backends package
	Submodules
	ganga.GangaSNOplus.Lib.Backends.WestGrid module





	Module contents





	ganga.GangaSNOplus.Lib.RTHandlers package
	Submodules
	ganga.GangaSNOplus.Lib.RTHandlers.RTRATProd module

	ganga.GangaSNOplus.Lib.RTHandlers.RTRATUser module





	Module contents





	ganga.GangaSNOplus.Lib.Utilities package
	Submodules
	ganga.GangaSNOplus.Lib.Utilities.RATUtil module





	Module contents









	Module contents












Submodules



	ganga.GangaSNOplus.BOOT module

	ganga.GangaSNOplus.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaService.Lib.ServiceAPI.ServiceAPI module





          

      

      

    

  

    
      
          
            
  
ganga.GangaService.Lib.ServiceAPI package


Submodules



	ganga.GangaService.Lib.ServiceAPI.ServiceAPI module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaService.Lib package


Subpackages



	ganga.GangaService.Lib.ServiceAPI package
	Submodules
	ganga.GangaService.Lib.ServiceAPI.ServiceAPI module





	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaService package


Subpackages



	ganga.GangaService.Lib package
	Subpackages
	ganga.GangaService.Lib.ServiceAPI package
	Submodules
	ganga.GangaService.Lib.ServiceAPI.ServiceAPI module





	Module contents









	Module contents












Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.BOOT module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib.SBApp module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib.SBDatasetManager module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib.SBInputDataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib.SBOutputDataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib.SBSubmission module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib.db module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib.objectid module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib.utils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.Lib package


Submodules



	ganga.GangaSuperB.Lib.SBApp module

	ganga.GangaSuperB.Lib.SBDatasetManager module

	ganga.GangaSuperB.Lib.SBInputDataset module

	ganga.GangaSuperB.Lib.SBOutputDataset module

	ganga.GangaSuperB.Lib.SBSubmission module

	ganga.GangaSuperB.Lib.db module

	ganga.GangaSuperB.Lib.objectid module

	ganga.GangaSuperB.Lib.utils module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaSuperB package


Subpackages



	ganga.GangaSuperB.Lib package
	Submodules
	ganga.GangaSuperB.Lib.SBApp module

	ganga.GangaSuperB.Lib.SBDatasetManager module

	ganga.GangaSuperB.Lib.SBInputDataset module

	ganga.GangaSuperB.Lib.SBOutputDataset module

	ganga.GangaSuperB.Lib.SBSubmission module

	ganga.GangaSuperB.Lib.db module

	ganga.GangaSuperB.Lib.objectid module

	ganga.GangaSuperB.Lib.utils module





	Module contents












Submodules



	ganga.GangaSuperB.BOOT module

	ganga.GangaSuperB.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.BOOT module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Framework.driver module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Framework.htmlizer module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Framework.loader module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Framework.runner module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Framework.tests module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Framework.utils module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Framework package


Submodules



	ganga.GangaTest.Framework.driver module

	ganga.GangaTest.Framework.htmlizer module

	ganga.GangaTest.Framework.loader module

	ganga.GangaTest.Framework.runner module

	ganga.GangaTest.Framework.tests module

	ganga.GangaTest.Framework.utils module

	ganga.GangaTest.Framework.xmldifferencer module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Framework.xmldifferencer module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.CrashTest module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.GListApp.GListApp module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.GListApp.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.GListApp package


Submodules



	ganga.GangaTest.Lib.GListApp.GListApp module

	ganga.GangaTest.Lib.GListApp.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.StoreTestFramework module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TFile.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TFile.TFile module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TFile package


Submodules



	ganga.GangaTest.Lib.TFile.PACKAGE module

	ganga.GangaTest.Lib.TFile.TFile module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestApplication.TestApplication module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestApplication.TestDataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestApplication package


Submodules



	ganga.GangaTest.Lib.TestApplication.TestApplication module

	ganga.GangaTest.Lib.TestApplication.TestDataset module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestMonitoringService.TestMonitoringService module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestMonitoringService package


Submodules



	ganga.GangaTest.Lib.TestMonitoringService.TestMonitoringService module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestObjects module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot.Checker module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot.Cleaner module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot.Installer module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot.ProxyChecker module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot.Publisher module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot.Tester module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot.exceptions module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot.heartbeatchecker module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestRobot package


Submodules



	ganga.GangaTest.Lib.TestRobot.Checker module

	ganga.GangaTest.Lib.TestRobot.Cleaner module

	ganga.GangaTest.Lib.TestRobot.Installer module

	ganga.GangaTest.Lib.TestRobot.ProxyChecker module

	ganga.GangaTest.Lib.TestRobot.Publisher module

	ganga.GangaTest.Lib.TestRobot.Tester module

	ganga.GangaTest.Lib.TestRobot.exceptions module

	ganga.GangaTest.Lib.TestRobot.heartbeatchecker module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestSubmitter.TestConfig module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestSubmitter.TestConfig2 module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestSubmitter.TestSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestSubmitter.TestSubmitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib.TestSubmitter package


Submodules



	ganga.GangaTest.Lib.TestSubmitter.TestConfig module

	ganga.GangaTest.Lib.TestSubmitter.TestConfig2 module

	ganga.GangaTest.Lib.TestSubmitter.TestSplitter module

	ganga.GangaTest.Lib.TestSubmitter.TestSubmitter module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.Lib package


Subpackages



	ganga.GangaTest.Lib.GListApp package
	Submodules
	ganga.GangaTest.Lib.GListApp.GListApp module

	ganga.GangaTest.Lib.GListApp.PACKAGE module





	Module contents





	ganga.GangaTest.Lib.TFile package
	Submodules
	ganga.GangaTest.Lib.TFile.PACKAGE module

	ganga.GangaTest.Lib.TFile.TFile module





	Module contents





	ganga.GangaTest.Lib.TestApplication package
	Submodules
	ganga.GangaTest.Lib.TestApplication.TestApplication module

	ganga.GangaTest.Lib.TestApplication.TestDataset module





	Module contents





	ganga.GangaTest.Lib.TestMonitoringService package
	Submodules
	ganga.GangaTest.Lib.TestMonitoringService.TestMonitoringService module





	Module contents





	ganga.GangaTest.Lib.TestRobot package
	Submodules
	ganga.GangaTest.Lib.TestRobot.Checker module

	ganga.GangaTest.Lib.TestRobot.Cleaner module

	ganga.GangaTest.Lib.TestRobot.Installer module

	ganga.GangaTest.Lib.TestRobot.ProxyChecker module

	ganga.GangaTest.Lib.TestRobot.Publisher module

	ganga.GangaTest.Lib.TestRobot.Tester module

	ganga.GangaTest.Lib.TestRobot.exceptions module

	ganga.GangaTest.Lib.TestRobot.heartbeatchecker module





	Module contents





	ganga.GangaTest.Lib.TestSubmitter package
	Submodules
	ganga.GangaTest.Lib.TestSubmitter.TestConfig module

	ganga.GangaTest.Lib.TestSubmitter.TestConfig2 module

	ganga.GangaTest.Lib.TestSubmitter.TestSplitter module

	ganga.GangaTest.Lib.TestSubmitter.TestSubmitter module





	Module contents












Submodules



	ganga.GangaTest.Lib.CrashTest module

	ganga.GangaTest.Lib.StoreTestFramework module

	ganga.GangaTest.Lib.TestObjects module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTest.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTest package


Subpackages



	ganga.GangaTest.Framework package
	Submodules
	ganga.GangaTest.Framework.driver module

	ganga.GangaTest.Framework.htmlizer module

	ganga.GangaTest.Framework.loader module

	ganga.GangaTest.Framework.runner module

	ganga.GangaTest.Framework.tests module

	ganga.GangaTest.Framework.utils module

	ganga.GangaTest.Framework.xmldifferencer module





	Module contents





	ganga.GangaTest.Lib package
	Subpackages
	ganga.GangaTest.Lib.GListApp package
	Submodules
	ganga.GangaTest.Lib.GListApp.GListApp module

	ganga.GangaTest.Lib.GListApp.PACKAGE module





	Module contents





	ganga.GangaTest.Lib.TFile package
	Submodules
	ganga.GangaTest.Lib.TFile.PACKAGE module

	ganga.GangaTest.Lib.TFile.TFile module





	Module contents





	ganga.GangaTest.Lib.TestApplication package
	Submodules
	ganga.GangaTest.Lib.TestApplication.TestApplication module

	ganga.GangaTest.Lib.TestApplication.TestDataset module





	Module contents





	ganga.GangaTest.Lib.TestMonitoringService package
	Submodules
	ganga.GangaTest.Lib.TestMonitoringService.TestMonitoringService module





	Module contents





	ganga.GangaTest.Lib.TestRobot package
	Submodules
	ganga.GangaTest.Lib.TestRobot.Checker module

	ganga.GangaTest.Lib.TestRobot.Cleaner module

	ganga.GangaTest.Lib.TestRobot.Installer module

	ganga.GangaTest.Lib.TestRobot.ProxyChecker module

	ganga.GangaTest.Lib.TestRobot.Publisher module

	ganga.GangaTest.Lib.TestRobot.Tester module

	ganga.GangaTest.Lib.TestRobot.exceptions module

	ganga.GangaTest.Lib.TestRobot.heartbeatchecker module





	Module contents





	ganga.GangaTest.Lib.TestSubmitter package
	Submodules
	ganga.GangaTest.Lib.TestSubmitter.TestConfig module

	ganga.GangaTest.Lib.TestSubmitter.TestConfig2 module

	ganga.GangaTest.Lib.TestSubmitter.TestSplitter module

	ganga.GangaTest.Lib.TestSubmitter.TestSubmitter module





	Module contents









	Submodules
	ganga.GangaTest.Lib.CrashTest module

	ganga.GangaTest.Lib.StoreTestFramework module

	ganga.GangaTest.Lib.TestObjects module





	Module contents












Submodules



	ganga.GangaTest.BOOT module

	ganga.GangaTest.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.BOOT module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.Lib.PrimeFactorizer module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.Lib.PrimeFactorizerSplitter module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.Lib.PrimeTableDataset module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.Lib.primes.prime_factor module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.Lib.primes.primes module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.Lib.primes package


Submodules



	ganga.GangaTutorial.Lib.primes.prime_factor module

	ganga.GangaTutorial.Lib.primes.primes module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.Lib package


Subpackages



	ganga.GangaTutorial.Lib.primes package
	Submodules
	ganga.GangaTutorial.Lib.primes.prime_factor module

	ganga.GangaTutorial.Lib.primes.primes module





	Module contents












Submodules



	ganga.GangaTutorial.Lib.PrimeFactorizer module

	ganga.GangaTutorial.Lib.PrimeFactorizerSplitter module

	ganga.GangaTutorial.Lib.PrimeTableDataset module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial.PACKAGE module





          

      

      

    

  

    
      
          
            
  
ganga.GangaTutorial package


Subpackages



	ganga.GangaTutorial.Lib package
	Subpackages
	ganga.GangaTutorial.Lib.primes package
	Submodules
	ganga.GangaTutorial.Lib.primes.prime_factor module

	ganga.GangaTutorial.Lib.primes.primes module





	Module contents









	Submodules
	ganga.GangaTutorial.Lib.PrimeFactorizer module

	ganga.GangaTutorial.Lib.PrimeFactorizerSplitter module

	ganga.GangaTutorial.Lib.PrimeTableDataset module





	Module contents












Submodules



	ganga.GangaTutorial.BOOT module

	ganga.GangaTutorial.PACKAGE module








Module contents







          

      

      

    

  

    
      
          
            
  
ganga.ganga package


Module contents







          

      

      

    

  

    
      
          
            
  
ganga.submit module





          

      

      

    

  

    
      
          
            
  
ganga package


Subpackages



	ganga.GangaAtlas package
	Subpackages
	ganga.GangaAtlas.Lib package
	Subpackages
	ganga.GangaAtlas.Lib.ATLASDataset package
	Submodules
	ganga.GangaAtlas.Lib.ATLASDataset.ATLASDataset module

	ganga.GangaAtlas.Lib.ATLASDataset.DQ2Dataset module

	ganga.GangaAtlas.Lib.ATLASDataset.EventPicking module

	ganga.GangaAtlas.Lib.ATLASDataset.ganga-readlfc module





	Module contents





	ganga.GangaAtlas.Lib.Athena package
	Submodules
	ganga.GangaAtlas.Lib.Athena.Athena module

	ganga.GangaAtlas.Lib.Athena.AthenaLCGRTHandler module

	ganga.GangaAtlas.Lib.Athena.AthenaLocalRTHandler module

	ganga.GangaAtlas.Lib.Athena.DQ2JobSplitter module

	ganga.GangaAtlas.Lib.Athena.access_info module

	ganga.GangaAtlas.Lib.Athena.db_dq2localid module

	ganga.GangaAtlas.Lib.Athena.dm_util module

	ganga.GangaAtlas.Lib.Athena.dq2tracerreport module

	ganga.GangaAtlas.Lib.Athena.fs-copy module

	ganga.GangaAtlas.Lib.Athena.ganga-joboption-parse module

	ganga.GangaAtlas.Lib.Athena.ganga-stage-in-out-dq2 module

	ganga.GangaAtlas.Lib.Athena.ganga-stagein-lfc module

	ganga.GangaAtlas.Lib.Athena.ganga-stagein module

	ganga.GangaAtlas.Lib.Athena.ganga_setype module

	ganga.GangaAtlas.Lib.Athena.getstats module

	ganga.GangaAtlas.Lib.Athena.make_filestager_joption module

	ganga.GangaAtlas.Lib.Athena.runAthena-00-00-11.refactor module





	Module contents





	ganga.GangaAtlas.Lib.AtlasLCGRequirements package
	Submodules
	ganga.GangaAtlas.Lib.AtlasLCGRequirements.AtlasLCGRequirements module





	Module contents





	ganga.GangaAtlas.Lib.Credentials package
	Submodules
	ganga.GangaAtlas.Lib.Credentials.ProxyHelper module





	Module contents





	ganga.GangaAtlas.Lib.Tasks package
	Submodules
	ganga.GangaAtlas.Lib.Tasks.AtlasTask module

	ganga.GangaAtlas.Lib.Tasks.AtlasTransform module

	ganga.GangaAtlas.Lib.Tasks.AtlasUnit module





	Module contents









	Module contents









	Submodules
	ganga.GangaAtlas.PACKAGE module





	Module contents





	ganga.GangaCore package
	Subpackages
	ganga.GangaCore.Core package
	Subpackages
	ganga.GangaCore.Core.GangaRepository package
	Submodules
	ganga.GangaCore.Core.GangaRepository.FixedLock module

	ganga.GangaCore.Core.GangaRepository.GangaRepository module

	ganga.GangaCore.Core.GangaRepository.GangaRepositoryImmutableTransient module

	ganga.GangaCore.Core.GangaRepository.GangaRepositorySQLite module

	ganga.GangaCore.Core.GangaRepository.GangaRepositoryXML module

	ganga.GangaCore.Core.GangaRepository.PickleStreamer module

	ganga.GangaCore.Core.GangaRepository.Registry module

	ganga.GangaCore.Core.GangaRepository.SessionLock module

	ganga.GangaCore.Core.GangaRepository.SubJobXMLList module

	ganga.GangaCore.Core.GangaRepository.VStreamer module





	Module contents





	ganga.GangaCore.Core.GangaThread package
	Subpackages
	ganga.GangaCore.Core.GangaThread.MTRunner package
	Submodules
	ganga.GangaCore.Core.GangaThread.MTRunner.Algorithm module

	ganga.GangaCore.Core.GangaThread.MTRunner.Data module

	ganga.GangaCore.Core.GangaThread.MTRunner.MTRunner module





	Module contents





	ganga.GangaCore.Core.GangaThread.WorkerThreads package
	Submodules
	ganga.GangaCore.Core.GangaThread.WorkerThreads.ThreadPoolQueueMonitor module

	ganga.GangaCore.Core.GangaThread.WorkerThreads.WorkerThreadPool module





	Module contents









	Submodules
	ganga.GangaCore.Core.GangaThread.GangaThread module

	ganga.GangaCore.Core.GangaThread.GangaThreadPool module





	Module contents





	ganga.GangaCore.Core.InternalServices package
	Submodules
	ganga.GangaCore.Core.InternalServices.Coordinator module

	ganga.GangaCore.Core.InternalServices.ShutdownManager module





	Module contents





	ganga.GangaCore.Core.MonitoringComponent package
	Submodules
	ganga.GangaCore.Core.MonitoringComponent.Local_GangaMC_Service module

	ganga.GangaCore.Core.MonitoringComponent.Monitoring module





	Module contents





	ganga.GangaCore.Core.Sandbox package
	Submodules
	ganga.GangaCore.Core.Sandbox.Sandbox module

	ganga.GangaCore.Core.Sandbox.WNSandbox module





	Module contents









	Submodules
	ganga.GangaCore.Core.FileWorkspace module

	ganga.GangaCore.Core.exceptions module





	Module contents





	ganga.GangaCore.GPI package
	Module contents





	ganga.GangaCore.GPIDev package
	Subpackages
	ganga.GangaCore.GPIDev.Adapters package
	Submodules
	ganga.GangaCore.GPIDev.Adapters.ApplicationRuntimeHandlers module

	ganga.GangaCore.GPIDev.Adapters.IApplication module

	ganga.GangaCore.GPIDev.Adapters.IBackend module

	ganga.GangaCore.GPIDev.Adapters.IChecker module

	ganga.GangaCore.GPIDev.Adapters.ICredentialInfo module

	ganga.GangaCore.GPIDev.Adapters.ICredentialRequirement module

	ganga.GangaCore.GPIDev.Adapters.IGangaFile module

	ganga.GangaCore.GPIDev.Adapters.IMerger module

	ganga.GangaCore.GPIDev.Adapters.IMonitoringService module

	ganga.GangaCore.GPIDev.Adapters.IPostProcessor module

	ganga.GangaCore.GPIDev.Adapters.IPrepareApp module

	ganga.GangaCore.GPIDev.Adapters.IRuntimeHandler module

	ganga.GangaCore.GPIDev.Adapters.ISplitter module

	ganga.GangaCore.GPIDev.Adapters.IVirtualization module

	ganga.GangaCore.GPIDev.Adapters.StandardJobConfig module





	Module contents





	ganga.GangaCore.GPIDev.Base package
	Submodules
	ganga.GangaCore.GPIDev.Base.Filters module

	ganga.GangaCore.GPIDev.Base.Objects module

	ganga.GangaCore.GPIDev.Base.Proxy module

	ganga.GangaCore.GPIDev.Base.VPrinter module

	ganga.GangaCore.GPIDev.Base.VPrinterOld module





	Module contents





	ganga.GangaCore.GPIDev.Credentials package
	Submodules
	ganga.GangaCore.GPIDev.Credentials.AfsToken module

	ganga.GangaCore.GPIDev.Credentials.CredentialStore module

	ganga.GangaCore.GPIDev.Credentials.VomsProxy module





	Module contents





	ganga.GangaCore.GPIDev.Credentials_old package
	Submodules
	ganga.GangaCore.GPIDev.Credentials_old.GridProxy module

	ganga.GangaCore.GPIDev.Credentials_old.ICredential module





	Module contents





	ganga.GangaCore.GPIDev.Lib package
	Subpackages
	ganga.GangaCore.GPIDev.Lib.Config package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Config.Config module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Dataset package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Dataset.Dataset module

	ganga.GangaCore.GPIDev.Lib.Dataset.GangaDataset module





	Module contents





	ganga.GangaCore.GPIDev.Lib.File package
	Submodules
	ganga.GangaCore.GPIDev.Lib.File.Configure module

	ganga.GangaCore.GPIDev.Lib.File.File module

	ganga.GangaCore.GPIDev.Lib.File.FileBuffer module

	ganga.GangaCore.GPIDev.Lib.File.FileUtils module

	ganga.GangaCore.GPIDev.Lib.File.GoogleFile module

	ganga.GangaCore.GPIDev.Lib.File.LCGSEFile module

	ganga.GangaCore.GPIDev.Lib.File.LocalFile module

	ganga.GangaCore.GPIDev.Lib.File.MassStorageFile module

	ganga.GangaCore.GPIDev.Lib.File.OutputFileManager module





	Module contents





	ganga.GangaCore.GPIDev.Lib.GangaList package
	Submodules
	ganga.GangaCore.GPIDev.Lib.GangaList.GangaList module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Job package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Job.Job module

	ganga.GangaCore.GPIDev.Lib.Job.JobTime module

	ganga.GangaCore.GPIDev.Lib.Job.MetadataDict module





	Module contents





	ganga.GangaCore.GPIDev.Lib.JobTree package
	Submodules
	ganga.GangaCore.GPIDev.Lib.JobTree.JobTree module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Registry package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Registry.BoxRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.JobRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.PrepRegistry module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySlice module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistrySliceProxy module

	ganga.GangaCore.GPIDev.Lib.Registry.RegistryUtils module

	ganga.GangaCore.GPIDev.Lib.Registry.TransientRegistry module





	Module contents





	ganga.GangaCore.GPIDev.Lib.Tasks package
	Submodules
	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTask module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreTransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.CoreUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITask module

	ganga.GangaCore.GPIDev.Lib.Tasks.ITransform module

	ganga.GangaCore.GPIDev.Lib.Tasks.IUnit module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskChainInput module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskLocalCopy module

	ganga.GangaCore.GPIDev.Lib.Tasks.TaskRegistry module

	ganga.GangaCore.GPIDev.Lib.Tasks.common module





	Module contents









	Module contents





	ganga.GangaCore.GPIDev.MonitoringServices package
	Submodules
	ganga.GangaCore.GPIDev.MonitoringServices.Composite module





	Module contents





	ganga.GangaCore.GPIDev.Persistency package
	Module contents





	ganga.GangaCore.GPIDev.Schema package
	Submodules
	ganga.GangaCore.GPIDev.Schema.Schema module





	Module contents









	Submodules
	ganga.GangaCore.GPIDev.TypeCheck module





	Module contents





	ganga.GangaCore.Lib package
	Subpackages
	ganga.GangaCore.Lib.Batch package
	Submodules
	ganga.GangaCore.Lib.Batch.Batch module





	Module contents





	ganga.GangaCore.Lib.Checkers package
	Submodules
	ganga.GangaCore.Lib.Checkers.CustomChecker module

	ganga.GangaCore.Lib.Checkers.FileChecker module

	ganga.GangaCore.Lib.Checkers.MetaDataChecker module

	ganga.GangaCore.Lib.Checkers.RootFileChecker module





	Module contents





	ganga.GangaCore.Lib.Condor package
	Submodules
	ganga.GangaCore.Lib.Condor.Condor module

	ganga.GangaCore.Lib.Condor.CondorRequirements module





	Module contents





	ganga.GangaCore.Lib.Executable package
	Submodules
	ganga.GangaCore.Lib.Executable.Executable module





	Module contents





	ganga.GangaCore.Lib.Interactive package
	Submodules
	ganga.GangaCore.Lib.Interactive.Interactive module





	Module contents





	ganga.GangaCore.Lib.LCG package
	Subpackages
	ganga.GangaCore.Lib.LCG.GridSimulator package
	Submodules
	ganga.GangaCore.Lib.LCG.GridSimulator.GridSimulator module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator-analyze module

	ganga.GangaCore.Lib.LCG.GridSimulator.simulator module





	Module contents









	Submodules
	ganga.GangaCore.Lib.LCG.ARC module

	ganga.GangaCore.Lib.LCG.CREAM module

	ganga.GangaCore.Lib.LCG.ElapsedTimeProfiler module

	ganga.GangaCore.Lib.LCG.Grid module

	ganga.GangaCore.Lib.LCG.GridSandboxCache module

	ganga.GangaCore.Lib.LCG.GridftpSandboxCache module

	ganga.GangaCore.Lib.LCG.LCG module

	ganga.GangaCore.Lib.LCG.LCGOutputDownloader module

	ganga.GangaCore.Lib.LCG.LCGRequirements module

	ganga.GangaCore.Lib.LCG.LCGSandboxCache module

	ganga.GangaCore.Lib.LCG.Utility module





	Module contents





	ganga.GangaCore.Lib.Localhost package
	Submodules
	ganga.GangaCore.Lib.Localhost.Localhost module





	Module contents





	ganga.GangaCore.Lib.Mergers package
	Submodules
	ganga.GangaCore.Lib.Mergers.Merger module





	Module contents





	ganga.GangaCore.Lib.Notebook package
	Submodules
	ganga.GangaCore.Lib.Notebook.Notebook module





	Module contents





	ganga.GangaCore.Lib.Notifier package
	Submodules
	ganga.GangaCore.Lib.Notifier.Notifier module





	Module contents





	ganga.GangaCore.Lib.Remote package
	Submodules
	ganga.GangaCore.Lib.Remote.Remote module





	Module contents





	ganga.GangaCore.Lib.Root package
	Submodules
	ganga.GangaCore.Lib.Root.Root module

	ganga.GangaCore.Lib.Root.defaultPyRootScript module

	ganga.GangaCore.Lib.Root.shared module





	Module contents





	ganga.GangaCore.Lib.Splitters package
	Submodules
	ganga.GangaCore.Lib.Splitters.ArgSplitter module

	ganga.GangaCore.Lib.Splitters.DefaultSplitter module

	ganga.GangaCore.Lib.Splitters.ExeSplitter module

	ganga.GangaCore.Lib.Splitters.GangaDatasetSplitter module

	ganga.GangaCore.Lib.Splitters.GenericSplitter module





	Module contents





	ganga.GangaCore.Lib.Virtualization package
	Submodules
	ganga.GangaCore.Lib.Virtualization.Docker module

	ganga.GangaCore.Lib.Virtualization.Singularity module





	Module contents









	Module contents





	ganga.GangaCore.Runtime package
	Submodules
	ganga.GangaCore.Runtime.GPIFunctions module

	ganga.GangaCore.Runtime.GPIexport module

	ganga.GangaCore.Runtime.GangaCompleter module

	ganga.GangaCore.Runtime.IPythonMagic module

	ganga.GangaCore.Runtime.Repository_runtime module

	ganga.GangaCore.Runtime.Workspace_runtime module

	ganga.GangaCore.Runtime.bootstrap module

	ganga.GangaCore.Runtime.eliza module

	ganga.GangaCore.Runtime.gangadoc module

	ganga.GangaCore.Runtime.gangadoceval module

	ganga.GangaCore.Runtime.plugins module





	Module contents





	ganga.GangaCore.Utility package
	Subpackages
	ganga.GangaCore.Utility.Config package
	Submodules
	ganga.GangaCore.Utility.Config.Config module

	ganga.GangaCore.Utility.Config.tests module





	Module contents





	ganga.GangaCore.Utility.Plugin package
	Submodules
	ganga.GangaCore.Utility.Plugin.GangaPlugin module





	Module contents





	ganga.GangaCore.Utility.external package
	Submodules
	ganga.GangaCore.Utility.external.OrderedDict module





	Module contents





	ganga.GangaCore.Utility.logging package
	Submodules
	ganga.GangaCore.Utility.logging.message_caching_test module

	ganga.GangaCore.Utility.logging.test module





	Module contents









	Submodules
	ganga.GangaCore.Utility.ColourText module

	ganga.GangaCore.Utility.Decorators module

	ganga.GangaCore.Utility.GridShell module

	ganga.GangaCore.Utility.Profiling module
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Submodules



	ganga.submit module








Module contents


	
ganga.ganga_license()

	Print the full license (GPL)
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GPI classes


	
class AfsToken

	An object specifying the requirements of an AFS token

Plugin category: CredentialRequirement






	
class VomsProxy

	An object specifying the requirements of a VOMS proxy file

Plugin category: CredentialRequirement


	
identity

	Identity for the proxy
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
vo

	Virtual Organisation for the proxy. Defaults to LGC/VirtualOrganisation
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
role

	Role that the proxy must have
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
group

	Group for the proxy - either “group” or “group/subgroup”
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}










	
class MetadataDict

	MetadataDict class

Class that represents the dictionary of metadata.

Plugin category: metadata






	
class MultiPostProcessor

	Contains and executes many postprocessors. This is the object which is attached to a job.
Should behave like a list to the user.

Plugin category: postprocessor






	
class TextMerger

	Merger class for text

TextMerger will append specified text files in the order that they are
encountered in the list of Jobs. Each file will be separated by a header
giving some very basic information about the individual files.

Usage:

tm = TextMerger()
tm.files = [‘job.log’,’results.txt’]
tm.overwrite = True #False by default
tm.ignorefailed = True #False by default

# will produce the specified files
j = Job()
j.outputsandbox = [‘job.log’,’results.txt’]
j.splitter = SomeSplitter()
j.postprocessors = [tm]
j.submit()

The merge object will be used to merge the output of
each subjob into j.outputdir. This will be run when
the job completes. If the ignorefailed flag has been set
then the merge will also be run as the job enters the
killed or failed states.

The above merger object can also be used independently
to merge a list of jobs or the subjobs of an single job.

#tm defined above
tm.merge(j, outputdir = ‘~/merge_dir’)
tm.merge([.. list of jobs …], ‘~/merge_dir’, ignorefailed = True, overwrite = False)

If ignorefailed or overwrite are set then they override the values set on the
merge object.

If outputdir is not specified, the default location specfied
in the [Mergers] section of the .gangarc file will be used.

For large text files it may be desirable to compress the merge
result using gzip. This can be done by setting the compress
flag on the TextMerger object. In this case, the merged file
will have a ‘.gz’ appended to its filename.

A summary of all the files merged will be created for each entry in files.
This will be created when the merge of those files completes
successfully. The name of this is the same as the output file, with the
‘.merge_summary’ extension appended and will be placed in the same directory
as the merge results.

Plugin category: postprocessor


	
files

	A list of files to merge.
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
ignorefailed

	Jobs that are in the failed or killed states will be excluded from the merge when this flag is set to True.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
overwrite

	The default behaviour for this Merger object. Will overwrite output files.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
compress

	Output should be compressed with gzip.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}










	
class RootMerger

	Merger class for ROOT files

RootMerger will use the version of ROOT configured in the .gangarc file to
add together histograms and trees using the ‘hadd’ command provided by ROOT.
Further details of the hadd command can be found in the ROOT documentation.

Usage:

rm = RootMerger()
rm.files = [‘hist.root’,’trees.root’]
rm.overwrite = True #False by default
rm.ignorefailed = True #False by default
rm.args = ‘-f2’ #pass arguments to hadd

# will produce the specified files
j = Job()
j.outputsandbox = [‘hist.root’,’trees.root’]
j.splitter = SomeSplitter()
j.postprocessors = [rm]
j.submit()

The merge object will be used to merge the output of
each subjob into j.outputdir. This will be run when
the job completes. If the ignorefailed flag has been set
then the merge will also be run as the job enters the
killed or failed states.

The above merger object can also be used independently
to merge a list of jobs or the subjobs of an single job.

#rm defined above
rm.merge(j, outputdir = ‘~/merge_dir’)
rm.merge([.. list of jobs …], ‘~/merge_dir’, ignorefailed = True, overwrite = False)

If ignorefailed or overwrite are set then they override the
values set on the merge object.

A summary of all the files merged will be created for each entry in files.
This will be created when the merge of those files completes
successfully. The name of this is the same as the output file, with the
‘.merge_summary’ extension appended and will be placed in the same directory
as the merge results.

If outputdir is not specified, the default location specfied
in the [Mergers] section of the .gangarc file will be used.

Plugin category: postprocessor


	
files

	A list of files to merge.
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
ignorefailed

	Jobs that are in the failed or killed states will be excluded from the merge when this flag is set to True.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
overwrite

	The default behaviour for this Merger object. Will overwrite output files.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
args

	Arguments to be passed to hadd.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}










	
class CustomMerger

	User tool for writing custom merging tools with Python

Allows a script to be supplied that performs the merge of some custom file type.
The script must be a python file which defines the following function:

def mergefiles(file_list, output_file):


#perform the merge
if not success:


return -1





	else:

	return 0








This module will be imported and used by the CustomMerger. The file_list is a
list of paths to the files to be merged. output_file is a string path for
the output of the merge. This file must exist by the end of the merge or the
merge will fail. If the merge cannot proceed, then the function should return a
non-zero integer. If the merger is in the file mymerger.py, the usage can be

cm = CustomMerger()
cm.module = ‘~/mymerger.py’
cm.files = [‘file.txt’]

# This will call the merger once all jobs are finished.
j = Job()
j.outputsandbox = [‘file.txt’]
j.splitter = SomeSplitter()
j.postprocessors = [cm]
j.submit()

Clearly this tool is provided for advanced ganga usage only, and should be used with
this in mind.

Plugin category: postprocessor


	
files

	A list of files to merge.
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
ignorefailed

	Jobs that are in the failed or killed states will be excluded from the merge when this flag is set to True.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
overwrite

	The default behaviour for this Merger object. Will overwrite output files.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
module

	Path to a python module to perform the merge.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}










	
class SmartMerger

	Allows the different types of merge to be run according to file extension in an automatic way.

SmartMerger accepts a list of files which it will delegate to individual Merger objects based on
the file extension of the file. The mapping between file extensions and Merger objects can
be defined in the [Mergers] section of the .gangarc file. Extensions are treated in a case
insensitive way. If a file extension is not recognized than the file will be ignored if the
ignorefailed flag is set, or the merge will fail.

Example:

sm = SmartMerger()
sm.files = [‘stderr’,’histo.root’,’job.log’,’summary.txt’,’trees.root’,’stdout’]
sm.merge([… list of jobs …], outputdir = ‘~/merge_dir’)#also accepts a single Job

If outputdir is not specified, the default location specfied in the [Mergers]
section of the .gangarc file will be used.

If files is not specified, then it will be taken from the list of jobs given to
the merge method. Only files which appear in all jobs will be merged.

Mergers can also be attached to Job objects in the same way as other Merger
objects.

#sm defined above
j = Job()
j.splitter = SomeSplitter()
j.postprocessors = [sm]
j.submit()

Plugin category: postprocessor


	
files

	A list of files to merge.
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
ignorefailed

	Jobs that are in the failed or killed states will be excluded from the merge when this flag is set to True.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
overwrite

	The default behaviour for this Merger object. Will overwrite output files.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}










	
class FileChecker

	Checks if string is in file.
self.searchStrings are the files you would like to check for.
self.files are the files you would like to check.
self.failIfFound (default = True) decides whether to fail the job if the string is found. If you set this to false the job will fail if the string isnt found.
self.fileMustExist toggles whether to fail the job if the specified file doesn’t exist (default is True).

Plugin category: postprocessor


	
checkSubjobs

	Run on subjobs
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
checkMaster

	Run on master
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
files

	File to search in
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
filesMustExist

	Toggle whether to fail job if a file isn’t found.
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
searchStrings

	String to search for
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
failIfFound

	Toggle whether job fails if string is found or not found.
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}










	
class CustomChecker

	User tool for writing custom check with Python.
Make a file, e.g customcheck.py,
In that file, do something like:


	def check(j):

	
	if j has passed:

	return True



	else:

	return False









When the job is about to be completed, Ganga will call this function and fail the job if False is returned.

Plugin category: postprocessor


	
checkSubjobs

	Run on subjobs
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
checkMaster

	Run on master
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
module

	Path to a python module to perform the check.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}










	
class RootFileChecker

	Checks ROOT files to see if they are zombies.
For master job, also checks to see if merging performed correctly.
self.files are the files you would like to check.
self.fileMustExist toggles whether to fail the job if the specified file doesn’t exist (default is True).

Plugin category: postprocessor


	
checkSubjobs

	Run on subjobs
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
checkMaster

	Run on master
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
files

	File to search in
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
filesMustExist

	Toggle whether to fail job if a file isn’t found.
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
checkMerge

	Toggle whether to check the merging proceedure
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}










	
class Notifier

	Object which emails a user about jobs status are they have finished. The default behaviour is to email when a job has failed or when a master job has completed.
Notes:
* Ganga must be running to send the email, so this object is only really useful if you have a ganga session running the background (e.g. screen session).
* Will not send emails about failed subjobs if autoresubmit is on.

Plugin category: postprocessor


	
verbose

	Email on subjob completion
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
address

	Email address
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class File

	Represent the files, both local and remote and provide an interface to transparently get access to them.

Typically in the context of job submission, the files are copied to the directory where the application
runs on the worker node. The ‘subdir’ attribute influances the destination directory. The ‘subdir’ feature
is not universally supported however and needs a review.

Plugin category: files


	
name

	path to the file source
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
subdir

	destination subdirectory (a relative path)
{‘protected’: 0, ‘defvalue’: ‘.’, ‘changable_at_resubmit’: 0}










	
class ShareDir

	Represents the directory used to store resources that are shared amongst multiple Ganga objects.

Currently this is only used in the context of the prepare() method for certain applications, such as
the Executable() application. A single (“prepared”) application can be associated to multiple jobs.

Plugin category: shareddirs


	
name

	path to the file source
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
subdir

	destination subdirectory (a relative path)
{‘protected’: 0, ‘defvalue’: ‘.’, ‘changable_at_resubmit’: 0}






	
associated_files

	A list of files associated with the sharedir
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class LocalFile

	LocalFile represents base class for output files, such as MassStorageFile, LCGSEFile, etc

Plugin category: gangafiles


	
namePattern

	pattern of the file name
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
localDir

	local dir where the file is stored, used from get and put methods
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
compressed

	wheather the output file should be compressed before sending somewhere
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}










	
class MassStorageFile

	MassStorageFile represents a class marking a file to be written into mass storage (like Castor at CERN)

Plugin category: gangafiles


	
namePattern

	pattern of the file name
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
localDir

	local dir where the file is stored, used from get and put methods
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
joboutputdir

	outputdir of the job with which the outputsandbox file object is associated
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
locations

	list of locations where the outputfiles are uploaded
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputfilenameformat

	keyword path to where the output should be uploaded, i.e. /some/path/here/{jid}/{sjid}/{fname},                                                        if this field is not set, the output will go in {jid}/{sjid}/{fname} or in {jid}/{fname}                                                        depending on whether the job is split or not
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
inputremotedirectory

	Directory on mass storage where the file is stored
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
failureReason

	reason for the upload failure
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
compressed

	wheather the output file should be compressed before sending somewhere
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}










	
class SharedFile

	SharedFile. Special case of MassStorage for locally accessible fs through the standard lsb commands.

Plugin category: gangafiles


	
namePattern

	pattern of the file name
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
localDir

	local dir where the file is stored, used from get and put methods
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
joboutputdir

	outputdir of the job with which the outputsandbox file object is associated
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
locations

	list of locations where the outputfiles are uploaded
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputfilenameformat

	keyword path to where the output should be uploaded, i.e. /some/path/here/{jid}/{sjid}/{fname},                                                        if this field is not set, the output will go in {jid}/{sjid}/{fname} or in {jid}/{fname}                                                        depending on whether the job is split or not
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
inputremotedirectory

	Directory on mass storage where the file is stored
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
failureReason

	reason for the upload failure
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
compressed

	wheather the output file should be compressed before sending somewhere
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}










	
class LCGSEFile

	LCGSEFile represents a class marking an output file to be written into LCG SE

Plugin category: gangafiles


	
namePattern

	pattern of the file name
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
localDir

	local dir where the file is stored, used from get and put methods
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
joboutputdir

	outputdir of the job with which the outputsandbox file object is associated
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
se

	the LCG SE hostname
{‘protected’: 0, ‘defvalue’: ‘srm-public.cern.ch’, ‘changable_at_resubmit’: 0}






	
se_type

	the LCG SE type
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
se_rpath

	the relative path to the file from the VO directory on the SE
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
lfc_host

	the LCG LFC hostname
{‘protected’: 0, ‘defvalue’: ‘lfc-dteam.cern.ch’, ‘changable_at_resubmit’: 0}






	
srm_token

	the SRM space token, meaningful only when se_type is set to srmv2
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
SURL

	the LCG SE SURL
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
port

	the LCG SE port
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
locations

	list of locations where the outputfiles were uploaded
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
failureReason

	reason for the upload failure
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
compressed

	wheather the output file should be compressed before sending somewhere
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
credential_requirements

	{‘protected’: 0, ‘defvalue’: ‘VomsProxy’, ‘changable_at_resubmit’: 0}










	
class GoogleFile

	The GoogleFile outputfile type allows for files to be directly uploaded, downloaded, removed and restored from the GoogleDrive service.
It can be used as part of a job to output data directly to GoogleDrive, or standalone through the Ganga interface.

example job: j=Job(application=Executable(exe=File(‘/home/hep/hs4011/Tests/testjob.sh’), args=[]),outputfiles=[GoogleFile(‘TestJob.txt’)])


j.submit()

### This job will automatically upload the outputfile ‘TestJob.txt’ to GoogleDrive.




example of standalone submission:


g=GoogleFile(‘TestFile.txt’)

g.localDir = ‘~/TestDirectory’        ### The file’s location must be specified for standalone submission

g.put()                               ### The put() method uploads the file to GoogleDrive directly




The GoogleFile outputfile is also compatible with the Dirac backend, making outputfiles from Dirac-run jobs upload directly to GoogleDrive.

Plugin category: gangafiles


	
namePattern

	pattern of the file name
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
localDir

	local dir where the file is stored, used from get and put methods
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
failureReason

	reason for the upload failure
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
compressed

	wheather the output file should be compressed before sending somewhere
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
downloadURL

	download URL assigned to the file upon upload to GoogleDrive
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class JobTime

	Job timestamp access.
In development

Changes in the status of a Job are timestamped - a datetime object
is stored in the dictionary named ‘timestamps’, in Coordinated
Universal Time(UTC). More information on datetime objects can be
found at:

http://docs.python.org/library/datetime.html

Datetime objects can be subtracted to produce a ‘timedelta’ object.
More information about these can be found at the above address.
‘+’, ‘*’, and ‘/’ are not supported by datetime objects.

Datetime objects can be formatted into strings using the
.strftime(format_string) application, and the strftime codes.
e.g. %Y -> year as integer


%a -> abbreviated weekday name
%M -> minutes as inetger




The full list can be found at:
http://docs.python.org/library/datetime.html#strftime-behavior

Standard status types with built in access methods are:
-‘new’
-‘submitted’
-‘running’
-‘completed’
-‘killed’
-‘failed’

These return a string with default format %Y/%m/%d @ %H:%M:%S. A
custom format can be specified in the arguement.

Any information stored within the timestamps dictionary can also be
extracted in the way as in would be for a standard, non-application
specific python dictionary.

For a table display of the Job’s timestamps use .time.display(). For
timestamps details from the backend use .time.details()

Plugin category: jobtime


	
timestamps

	Dictionary containing timestamps for job
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}










	
class EmptyDataset

	Documentation missing.

Plugin category: datasets






	
class EmptyDataset

	Documentation missing.

Plugin category: datasets






	
class GangaDataset

	Class for handling generic datasets of input files

Plugin category: datasets


	
files

	list of file objects that will be the inputdata for the job
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class TaskChainInput

	Dummy dataset to map the output of a transform to the input of another transform

Plugin category: datasets


	
input_trf_id

	Input Transform ID
{‘protected’: 0, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}






	
single_unit

	Create a single unit from all inputs in the transform
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
use_copy_output

	Use the copied output instead of default output (e.g. use local copy instead of grid copy)
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
include_file_mask

	List of Regular expressions of which files to include for input
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
exclude_file_mask

	List of Regular expressions of which files to exclude for input
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class TaskLocalCopy

	Dummy dataset to force Tasks to copy the output from a job to local storage somewhere

Plugin category: datasets


	
local_location

	Local location to copy files to
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
include_file_mask

	List of Regular expressions of which files to include in copy
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
exclude_file_mask

	List of Regular expressions of which files to exclude from copy
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
files

	List of successfully downloaded files
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class Local

	Run jobs in the background on local host.

The job is run in the workdir (usually in /tmp).

Plugin category: backends


	
id

	Process id.
{‘protected’: 1, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}






	
exitcode

	Process exit code.
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
workdir

	Working directory.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	Hostname where the job was submitted.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
nice

	adjust process priority using nice -n command
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
force_parallel

	should jobs really be submitted in parallel
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}










	
class Local

	Run jobs in the background on local host.

The job is run in the workdir (usually in /tmp).

Plugin category: backends


	
id

	Process id.
{‘protected’: 1, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}






	
exitcode

	Process exit code.
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
workdir

	Working directory.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	Hostname where the job was submitted.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
nice

	adjust process priority using nice -n command
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
force_parallel

	should jobs really be submitted in parallel
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}










	
class LCG

	LCG backend - submit jobs to the EGEE/LCG Grid using gLite middleware.

If the input sandbox exceeds the limit specified in the ganga
configuration, it is automatically uploaded to a storage element. This
overcomes sandbox size limits on the resource broker.

For gLite middleware bulk (faster) submission is supported so splitting
jobs may be more efficient than submitting bunches of individual jobs.

For more options see help on LCGRequirements.

See also: http://cern.ch/glite/documentation

Plugin category: backends


	
CE

	Request a specific Computing Element
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
jobtype

	Job type: Normal, MPICH
{‘protected’: 0, ‘defvalue’: ‘Normal’, ‘changable_at_resubmit’: 0}






	
requirements

	Requirements for the resource selection
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
sandboxcache

	Interface for handling oversized input sandbox
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
id

	Middleware job identifier
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
status

	Middleware job status
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
middleware

	Middleware type
{‘protected’: 0, ‘defvalue’: ‘GLITE’, ‘changable_at_resubmit’: 0}






	
exitcode

	Application exit code
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode_lcg

	Middleware exit code
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
reason

	Reason of causing the job status
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
perusable

	Enable the job perusal feature of GLITE
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
actualCE

	Computing Element where the job actually runs.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
credential_requirements

	{‘protected’: 0, ‘defvalue’: VomsProxy(), ‘changable_at_resubmit’: 0}










	
class CREAM

	CREAM backend - direct job submission to gLite CREAM CE

Plugin category: backends


	
CE

	CREAM CE endpoint
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
jobtype

	Job type: Normal, MPICH
{‘protected’: 0, ‘defvalue’: ‘Normal’, ‘changable_at_resubmit’: 0}






	
requirements

	Requirements for the resource selection
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
sandboxcache

	Interface for handling oversized input sandbox
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
id

	Middleware job identifier
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
status

	Middleware job status
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode

	Application exit code
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode_cream

	Middleware exit code
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	The CREAM CE where the job actually runs.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
reason

	Reason of causing the job status
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
workernode

	The worker node on which the job actually runs.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
isbURI

	The input sandbox URI on CREAM CE
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
osbURI

	The output sandbox URI on CREAM CE
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
credential_requirements

	{‘protected’: 0, ‘defvalue’: VomsProxy(), ‘changable_at_resubmit’: 0}










	
class ARC

	ARC backend - direct job submission to an ARC CE

Plugin category: backends


	
CE

	ARC CE endpoint
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
jobtype

	Job type: Normal, MPICH
{‘protected’: 0, ‘defvalue’: ‘Normal’, ‘changable_at_resubmit’: 0}






	
requirements

	Requirements for the resource selection
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
sandboxcache

	Interface for handling oversized input sandbox
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
id

	Middleware job identifier
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
status

	Middleware job status
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode

	Application exit code
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode_arc

	Middleware exit code
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	The ARC CE where the job actually runs.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
queue

	The queue to send the job to.
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
xRSLextras

	Extra things to put into the xRSL for submission.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
reason

	Reason of causing the job status
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
workernode

	The worker node on which the job actually runs.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
isbURI

	The input sandbox URI on ARC CE
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
osbURI

	The output sandbox URI on ARC CE
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
verbose

	Use verbose options for ARC commands
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
credential_requirements

	{‘protected’: 0, ‘defvalue’: VomsProxy(), ‘changable_at_resubmit’: 0}










	
class Condor

	Condor backend - submit jobs to a Condor pool.

For more options see help on CondorRequirements.

Plugin category: backends


	
requirements

	Requirements for selecting execution host
{‘protected’: 0, ‘defvalue’: ‘CondorRequirements’, ‘changable_at_resubmit’: 0}






	
env

	Environment settings for execution host
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}






	
getenv

	Flag to pass current envrionment to execution host
{‘protected’: 0, ‘defvalue’: ‘False’, ‘changable_at_resubmit’: 0}






	
rank

	Ranking scheme to be used when selecting execution host
{‘protected’: 0, ‘defvalue’: ‘Memory’, ‘changable_at_resubmit’: 0}






	
submit_options

	Options passed to Condor at submission time
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
id

	Condor jobid
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
status

	Condor status
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
cputime

	CPU time used by job
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	Machine where job has been submitted
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
shared_filesystem

	Flag indicating if Condor nodes have shared filesystem
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
universe

	Type of execution environment to be used by Condor
{‘protected’: 0, ‘defvalue’: ‘vanilla’, ‘changable_at_resubmit’: 0}






	
globusscheduler

	Globus scheduler to be used (required for Condor-G submission)
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
globus_rsl

	Globus RSL settings (for Condor-G submission)
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
spool

	Spool all required input files, job event log, and proxy over the connection to the condor_schedd. Required for EOS, see: http://batchdocs.web.cern.ch/batchdocs/troubleshooting/eos_submission.html
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
accounting_group

	Provide an accounting group for this job.
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
cdf_options

	Additional options to set in the CDF file given by a dictionary
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}










	
class Interactive

	Run jobs interactively on local host.

Interactive job prints output directly on screen and takes the input from the keyboard.
So it may be interupted with Ctrl-C

Plugin category: backends


	
id

	Process id
{‘protected’: 1, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
status

	Backend status
{‘protected’: 1, ‘defvalue’: ‘new’, ‘changable_at_resubmit’: 0}






	
exitcode

	Process exit code
{‘protected’: 1, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
workdir

	Work directory
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	Name of machine where job is run
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class LSF

	LSF backend - submit jobs to Load Sharing Facility.

Plugin category: backends


	
queue

	queue name as defomed in your local Batch installation
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
extraopts

	extra options for Batch. See help(Batch) for more details
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
id

	Batch id of the job
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode

	Process exit code
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
actualqueue

	queue name where the job was submitted.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	hostname where the job is/was running.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class PBS

	PBS backend - submit jobs to Portable Batch System.

Plugin category: backends


	
queue

	queue name as defomed in your local Batch installation
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
extraopts

	extra options for Batch. See help(Batch) for more details
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
id

	Batch id of the job
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode

	Process exit code
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
actualqueue

	queue name where the job was submitted.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	hostname where the job is/was running.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class SGE

	SGE backend - submit jobs to Sun Grid Engine.

Plugin category: backends


	
queue

	queue name as defomed in your local Batch installation
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
extraopts

	extra options for Batch. See help(Batch) for more details
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
id

	Batch id of the job
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode

	Process exit code
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
actualqueue

	queue name where the job was submitted.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	hostname where the job is/was running.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class Slurm

	Slurm backend - submit jobs to Slurm.

Plugin category: backends


	
queue

	queue name as defomed in your local Batch installation
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
extraopts

	extra options for Batch. See help(Batch) for more details
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
id

	Batch id of the job
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode

	Process exit code
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
actualqueue

	queue name where the job was submitted.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	hostname where the job is/was running.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class Remote

	Remote backend - submit jobs to a Remote pool.

The remote backend works as an SSH tunnel to a remote site
where a ganga session is opened and the job submitted there
using the specified remote_backend. It is (in theory!)
transparent to the user and should allow submission of any jobs
to any backends that are already possible in GangaCore.

NOTE: Due to the file transfers required, there can be some slow
down during submission and monitoring

E.g. 1 - Hello World example submitted to local backend:

j = Job(application=Executable(exe=’/bin/echo’,args=[‘Hello World’]), backend=”Remote”)
j.backend.host = “bluebear.bham.ac.uk”                  # Host name
j.backend.username = “slatermw”                         # User name
j.backend.ganga_cmd = “/bb/projects/Ganga/runGanga”     # Ganga Command line on remote site
j.backend.ganga_dir = “/bb/phy/slatermw/gangadir/remote_jobs”  # Where to store the jobs
j.backend.remote_backend = Local()
j.submit()

E.g. 2 - Root example submitted to PBS backend:

r = Root()
r.version = ‘5.14.00’
r.script = ‘gengaus.C’

j = Job(application=r,backend=”Remote”)
j.backend.host = “bluebear.bham.ac.uk”
j.backend.username = “slatermw”
j.backend.ganga_cmd = “/bb/projects/Ganga/runGanga”
j.backend.ganga_dir = “/bb/phy/slatermw/gangadir/remote_jobs”
j.outputsandbox = [‘gaus.txt’]
j.backend.remote_backend = PBS()
j.submit()

E.g. 3 - Athena example submitted to LCG backend
NOTE: you don’t need a grid certificate (or UI) available on the local machine,
just the remote machine

j = Job()
j.name=’Ex3_2_1’
j.application=Athena()
j.application.prepare(athena_compile=False)
j.application.option_file=’/disk/f8b/home/mws/athena/testarea/13.0.40/PhysicsAnalysis/AnalysisCommon/UserAnalysis/run/AthExHelloWorld_jobOptions.py’

j.backend = Remote()
j.backend.host = “bluebear.bham.ac.uk”
j.backend.username = “slatermw”
j.backend.ganga_cmd = “/bb/projects/Ganga/runGanga”
j.backend.ganga_dir = “/bb/phy/slatermw/gangadir/remote_jobs”
j.backend.environment = {‘ATLAS_VERSION’ : ‘13.0.40’}     # Additional environment variables
j.backend.remote_backend = LCG()
j.backend.remote_backend.CE = ‘epgce2.ph.bham.ac.uk:2119/jobmanager-lcgpbs-short’

j.submit()

E.g. 4 - Hello World submitted at CERN on LSF using atlas startup

j = Job()
j.backend = Remote()
j.backend.host = “lxplus.cern.ch”
j.backend.username = “mslater”
j.backend.ganga_cmd = “ganga”
j.backend.ganga_dir = “/afs/cern.ch/user/m/mslater/gangadir/remote_jobs”
j.backend.pre_script = [‘source /afs/cern.ch/sw/ganga/install/etc/setup-atlas.csh’] # source the atlas setup script before running ganga
j.backend.remote_backend = LSF()
j.submit()

Plugin category: backends


	
remote_backend

	specification of the resources to be used (e.g. batch system)
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
host

	The remote host and port number (‘host:port’) to use. Default port is 22.
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
ssh_key

	Set to true to the location of the the ssh key to use for authentication, e.g. /home/mws/.ssh/id_rsa. Note, you should make sure ‘key_type’ is also set correctly.
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
key_type

	Set to the type of ssh key to use (if required). Possible values are ‘RSA’ and ‘DSS’.
{‘protected’: 0, ‘defvalue’: ‘RSA’, ‘changable_at_resubmit’: 0}






	
username

	The username at the remote host
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
ganga_dir

	The directory to use for the remote workspace, repository, etc.
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
ganga_cmd

	Command line to start ganga on the remote host
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
environment

	Overides any environment variables set in the job
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}






	
pre_script

	Sequence of commands to execute before running Ganga on the remote site
{‘protected’: 0, ‘defvalue’: [‘’], ‘changable_at_resubmit’: 0}






	
remote_job_id

	Remote job id.
{‘protected’: 1, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
exitcode

	Application exit code
{‘protected’: 1, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
actualCE

	Computing Element where the job actually runs.
{‘protected’: 1, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}










	
class Executable

	Executable application – running arbitrary programs.

When you want to run on a worker node an exact copy of your script you should specify it as a File object. Ganga will
then ship it in a sandbox:


app.exe = File(‘/path/to/my/script’)




When you want to execute a command on the worker node you should specify it as a string. Ganga will call the command
with its full path on the worker node:


app.exe = ‘/bin/date’




A command string may be either an absolute path (‘/bin/date’) or a command name (‘echo’).
Relative paths (‘a/b’) or directory paths (‘/a/b/’) are not allowed because they have no meaning
on the worker node where the job executes.


	The arguments may be specified in the following way:

	app.args = [‘-v’,File(‘/some/input.dat’)]





This will yield the following shell command: executable -v input.dat
The input.dat will be automatically added to the input sandbox.


	If only one argument is specified the the following abbreviation may be used:

	apps.args = ‘-v’





Plugin category: applications


	
exe

	A path (string) or a File object specifying an executable.
{‘protected’: 0, ‘defvalue’: ‘echo’, ‘changable_at_resubmit’: 0}






	
args

	List of arguments for the executable. Arguments may be strings, numerics or File objects.
{‘protected’: 0, ‘defvalue’: [‘Hello World’], ‘changable_at_resubmit’: 0}






	
env

	Dictionary of environment variables that will be replaced in the running environment.
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}






	
platform

	Platform where the job will be executed, for example “x86_64-centos7-gcc8-opt”
{‘protected’: 0, ‘defvalue’: ‘ANY’, ‘changable_at_resubmit’: 0}






	
is_prepared

	Location of shared resources. Presence of this attribute implies the application has been prepared.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
hash

	MD5 hash of the string representation of applications preparable attributes
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}










	
class Root

	Root application – running ROOT

To run a job in ROOT you need to specify the CINT script to be
executed. Additional files required at run time (shared libraries,
source files, other scripts, Ntuples) should be placed in the
inputsandbox of the job. Arguments can be passed onto the script using
the ‘args’ field of the application.

Defining a Simple Job:

As an example the script analysis.C in the directory ~/abc might
contain:


	void analysis(const char* type, int events) {

	std::cout << type << ”  ” << events << std::endl;





}

To define an LCG job on the Ganga command line with this script,
running in ROOT version 5.14.00b with the arguments ‘MinBias’
and 10, you would do the following:

r = Root()
r.version = ‘6.04.02’
r.script = ‘~/abc/analysis.C’
r.args = [‘Minbias’, 10]

j = Job(application=r, backend=LCG())

Using Shared Libraries:

If you have private shared libraries that should be loaded you need to
include them in the inputsandbox. Files you want back as a result of
running your job should be placed in your outputsandbox.

The shared library mechanism is particularly useful in order to create
a thin wrapper around code that uses precompiled libraries, or
that has not been designed to work in the CINT environment.

For more detailed instructions, see the following Wiki page:

https://twiki.cern.ch/twiki/bin/view/ArdaGrid/HowToRootJobsSharedObject

A summary of this page is given below:

Consider the follow in CINT script, runMain.C, that makes use of a ROOT
compatible shared library:


	void runMain(){

	//set up main, eg command line opts
char* argv[] = {“runMain.C”,”–muons”,”100”};
int argc = 3;

//load the shared library
gSystem->Load(“libMain”);

//run the code
Main m(argv,argc);
int returnCode = m.run();





}

The class Main is as follows and has been compiled into a shared
library, libMain.so.

Main.h:

#ifndef MAIN_H
#define MAIN_H
#include “TObject.h”

class Main : public TObject {



	public:

	Main(){}//needed by Root IO
Main(char* argv[], int argc);
int run();

ClassDef(Main,1)//Needed for CINT








};
#endif

Main.cpp:

#include <iostream>
using std::cout;
using std::endl;
#include “Main.h”

ClassImp(Main)//needed for CINT
Main::Main(char* arvv[], int argc){


//do some setup, command line opts etc




}


	int Main::run(){

	cout << “Running Main…” << endl;
return 0;





}

To run this on LCG, a Job could be created as follows:

r = Root()
r.version = ‘5.12.00’ #version must be on LCG external site
r.script = ‘runMain.C’

j = Job(application=r,backend=LCG())
j.inputsandbox = [‘libMain.so’]

It is a requirement that your script contains a function with the same
name as the script itself and that the shared library file is built to
be binary compatible with the Grid environment (e.g. same architecture
and version of gcc). As shown above, the wrapper class must be made CINT
compatible. This restriction does not, however, apply to classes used by
the wrapper class. When running remote (e.g. LCG) jobs, the architecture
used is ‘slc3_ia32_gcc323’ if the Root version is 5.16 or earlier and
‘slc4_ia32_gcc34’ otherwise. This reflects the availability of builds
on the SPI server:

http://service-spi.web.cern.ch/service-spi/external/distribution/

For backends that use a local installation of ROOT the location should
be set correctly in the [Root] section of the configuration.

Using Python and Root:

The Root project provides bindings for Python, the language supported by
the Ganga command line interface. These bindings are referred to as PyRoot.
A job is run using PyRoot if the script has the ‘.py’ extension or the
usepython flag is set to True.

There are many example PyRoot scripts available in the Root tutorials.
A short example is given below:

gengaus.py:


	if __name__ == ‘__main__’:

	from ROOT import gRandom

output = open(‘gaus.txt’,’w’)
try:



	for i in range(100):

	print(gRandom.Gaus(), file=output)









	finally:

	output.close()









The above script could be run in Ganga as follows:

r = Root()
r.version = ‘5.14.00’
r.script = ‘~/gengaus.py’
r.usepython = True #set automatically for ‘.py’ scripts

j = Job(application=r,backend=Local())
j.outputsandbox = [‘gaus.txt’]
j.submit()

When running locally, the python interpreter used for running PyRoot jobs
will default to the one being used in the current Ganga session.
The Root binaries selected must be binary compatible with this version.

The pythonhome variable in the [Root] section of .gangarc controls which
interpreter will be used for PyRoot jobs.

When using PyRoot on a remote backend, e.g. LCG, the python version that
is used will depend on that used to build the Root version requested.

Plugin category: applications


	
script

	A File object specifying the script to execute when Root starts
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
args

	List of arguments for the script. Accepted types are numerics and strings
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
version

	The version of Root to run
{‘protected’: 0, ‘defvalue’: ‘6.04.02’, ‘changable_at_resubmit’: 0}






	
usepython

	Execute ‘script’ using Python. The PyRoot libraries are added to the PYTHONPATH.
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
is_prepared

	Location of shared resources. Presence of this attribute implies the application has been prepared.
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}










	
class Notebook

	Notebook application – execute Jupyter notebooks.

All cells in the notebooks given as inputfiles will be evaluated
and the results returned in the same notebooks.

A simple example is

app = Notebook()
infiles = [LocalFile(‘/abc/test.ipynb’)]
outfiles = [LocalFile(‘test.ipynb’)]
j = Job(application=app, inputfiles=files, backend=Local())
j.submit()

The input can come from any GangaFile type supported and the same
is the case for the output.

All inputfiles matching the regular expressions (default all
files ending in .ipynb) given are executed. Other files will
simply be unpacked and available.

Plugin category: applications


	
version

	Version of the notebook. If None, it will be assumed that it is the latest one.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
timeout

	Timeout in seconds for executing a notebook. If None, the default value will be taken.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
kernel

	The kernel to use for the notebook execution. Depending on configuration, python3, Root and R might be available.
{‘protected’: 0, ‘defvalue’: ‘python2’, ‘changable_at_resubmit’: 0}






	
regexp

	Regular expression for the inputfiles to match for executing.
{‘protected’: 0, ‘defvalue’: [‘.+.ipynb$’], ‘changable_at_resubmit’: 0}






	
is_prepared

	Location of shared resources. Presence of this attribute implies the application has been prepared.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
hash

	MD5 hash of the string representation of applications preparable attributes
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}










	
class JobInfo

	Additional job information.
Partially implemented

Plugin category: jobinfos


	
submit_counter

	job submission/resubmission counter
{‘protected’: 1, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
monitor

	job monitor instance
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
uuid

	globally unique job identifier
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
monitoring_links

	list of tuples of monitoring links
{‘protected’: 1, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class Job

	Job is an interface for submision, killing and querying the jobs :-).

Basic configuration:

The    “application”    attribute    defines   what    should    be
run. Applications  may be generic arbitrary  executable scripts or
complex, predefined objects.

The  “backend” attribute  defines  where and  how  to run.  Backend
object  represents  a resource  or  a  batch  system with  various
configuration parameters.

Available applications, backends and other job components may be listed
using the plugins() function. See help on plugins() function.

The “status”  attribute represents the  state of Ganga  job object.
It  is automatically  updated  by the  monitoring  loop. Note  that
typically at the  backends the jobs have their  own, more detailed
status.    This    information   is   typically    available   via
“job.backend.status” attribute.

Bookkeeping and persistency:

Job objects contain basic book-keeping information: “id”, “status”
and  “name”.  Job  objects   are  automatically  saved  in  a  job
repository which may be a  special directory on a local filesystem
or a remote database.

Input/output and file workspace:

There   is  an  input/output   directory  called   file  workspace
associated with each  job (“inputdir” and “outputdir” properties).
When a  job is submitted, all  input files are copied  to the file
workspace  to keep  consistency  of  the input  while  the job  is
running. Ganga then ships all  files in the input workspace to the
backend systems in a sandbox.

The   list  of  input   files  is   defined  by   the  application
(implicitly).  Additional files may be explicitly specified in the
“inputsandbox” attribute.

Job splitting:

The “splitter” attributes defines how a large job may be divided into
smaller subjobs.  The subjobs are automatically created when the main
(master) job is submitted. The “subjobs” attribute gives access to
individual subjobs. The “master” attribute of a subjob points back to the
master job.

Postprocessors:

The “postprocessors” attribute is a list of actions to perform once the job has completed.
This includes how the output of the subjobs may be merged, user defined checks which may fail
the job, and an email notification.

Datasets: PENDING
Datasets are highly application and virtual organisation specific.

Plugin category: jobs


	
inputsandbox

	list of File objects shipped to the worker node
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputsandbox

	list of filenames or patterns shipped from the worker node
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
info

	JobInfo
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
comment

	comment of the job
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 1}






	
time

	provides timestamps for status transitions
{‘protected’: 1, ‘defvalue’: <GangaCore.GPIDev.Lib.Job.JobTime.JobTime object at 0x7fde622b7548>, ‘changable_at_resubmit’: 0}






	
application

	specification of the application to be executed
{‘protected’: 0, ‘defvalue’: <GangaCore.Lib.Executable.Executable.Executable object at 0x7fde622bc408>, ‘changable_at_resubmit’: 0}






	
backend

	specification of the resources to be used (e.g. batch system)
{‘protected’: 0, ‘defvalue’: <GangaCore.Lib.Localhost.Localhost.Localhost object at 0x7fde62249d18>, ‘changable_at_resubmit’: 0}






	
inputfiles

	list of file objects that will act as input files for a job
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputfiles

	list of file objects decorating what have to be done with the output files after job is completed
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
id

	unique Ganga job identifier generated automatically
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
status

	current state of the job, one of “new”, “submitted”, “running”, “completed”, “killed”, “unknown”, “incomplete”
{‘protected’: 1, ‘defvalue’: ‘new’, ‘changable_at_resubmit’: 0}






	
name

	optional label which may be any combination of ASCII characters
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
inputdir

	location of input directory (file workspace)
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
outputdir

	location of output directory (file workspace)
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
inputdata

	dataset definition (typically this is specific either to an application, a site or the virtual organization
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
outputdata

	dataset definition (typically this is specific either to an application, a site or the virtual organization
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
splitter

	optional splitter
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
subjobs

	list of subjobs (if splitting)
{‘protected’: 1, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
master

	master job
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
postprocessors

	list of postprocessors to run after job has finished
{‘protected’: 0, ‘defvalue’: <GangaCore.GPIDev.Adapters.IPostProcessor.MultiPostProcessor object at 0x7fde6224d818>, ‘changable_at_resubmit’: 0}






	
virtualization

	optional virtualization to be used
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
do_auto_resubmit

	Automatically resubmit failed subjobs
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
metadata

	the metadata
{‘protected’: 1, ‘defvalue’: <GangaCore.GPIDev.Lib.Job.MetadataDict.MetadataDict object at 0x7fde6224d8b8>, ‘changable_at_resubmit’: 0}






	
fqid

	fully qualified job identifier
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
parallel_submit

	Enable Submission of subjobs in parallel
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}










	
class JobTemplate

	A placeholder for Job configuration parameters.

JobTemplates are normal Job objects but they are never submitted. They have their own JobRegistry, so they do not get mixed up with
normal jobs. They have always a “template” status.

Create a job with an existing job template t:


j = Job(t)




Save a job j as a template t:


t = JobTemplate(j)




You may save commonly used job parameters in a template and create new jobs easier and faster.

Plugin category: jobs


	
inputsandbox

	list of File objects shipped to the worker node
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputsandbox

	list of filenames or patterns shipped from the worker node
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
info

	JobInfo
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
comment

	comment of the job
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 1}






	
time

	provides timestamps for status transitions
{‘protected’: 1, ‘defvalue’: <GangaCore.GPIDev.Lib.Job.JobTime.JobTime object at 0x7fde6224db88>, ‘changable_at_resubmit’: 0}






	
application

	specification of the application to be executed
{‘protected’: 0, ‘defvalue’: <GangaCore.Lib.Executable.Executable.Executable object at 0x7fde6224dbd8>, ‘changable_at_resubmit’: 0}






	
backend

	specification of the resources to be used (e.g. batch system)
{‘protected’: 0, ‘defvalue’: <GangaCore.Lib.Localhost.Localhost.Localhost object at 0x7fde6224dc28>, ‘changable_at_resubmit’: 0}






	
inputfiles

	list of file objects that will act as input files for a job
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputfiles

	list of file objects decorating what have to be done with the output files after job is completed
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
id

	unique Ganga job identifier generated automatically
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
status

	current state of the job, one of “new”, “submitted”, “running”, “completed”, “killed”, “unknown”, “incomplete”
{‘protected’: 1, ‘defvalue’: ‘template’, ‘changable_at_resubmit’: 0}






	
name

	optional label which may be any combination of ASCII characters
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
inputdir

	location of input directory (file workspace)
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
outputdir

	location of output directory (file workspace)
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
inputdata

	dataset definition (typically this is specific either to an application, a site or the virtual organization
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
outputdata

	dataset definition (typically this is specific either to an application, a site or the virtual organization
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
splitter

	optional splitter
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
subjobs

	list of subjobs (if splitting)
{‘protected’: 1, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
master

	master job
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
postprocessors

	list of postprocessors to run after job has finished
{‘protected’: 0, ‘defvalue’: <GangaCore.GPIDev.Adapters.IPostProcessor.MultiPostProcessor object at 0x7fde6224dd18>, ‘changable_at_resubmit’: 0}






	
virtualization

	optional virtualization to be used
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
do_auto_resubmit

	Automatically resubmit failed subjobs
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
metadata

	the metadata
{‘protected’: 1, ‘defvalue’: <GangaCore.GPIDev.Lib.Job.MetadataDict.MetadataDict object at 0x7fde6224dd68>, ‘changable_at_resubmit’: 0}






	
fqid

	fully qualified job identifier
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
parallel_submit

	Enable Submission of subjobs in parallel
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}










	
class ShareRef

	The shareref table (shared directory reference counter table) provides a mechanism
for storing metadata associated with Shared Directories (see help(ShareDir)), which
may be referenced by other Ganga objects, such as prepared applications.
When a Shared Directory is associated with a persisted Ganga object (e.g. Job, Box) its
reference counter is incremented by 1. Shared Directories with a reference counter of 0 will
be removed (i.e. the directory deleted) the next time Ganga exits.

Plugin category: sharerefs






	
class ITask

	This is the framework of a task without special properties

Plugin category: tasks


	
transforms

	list of transforms
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
id

	ID of the Task
{‘protected’: 1, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}






	
name

	Name of the Task
{‘protected’: 0, ‘defvalue’: ‘NewTask’, ‘changable_at_resubmit’: 0}






	
comment

	comment of the task
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
status

	Status - new, running, pause or completed
{‘protected’: 1, ‘defvalue’: ‘new’, ‘changable_at_resubmit’: 0}






	
float

	Number of Jobs run concurrently
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
metadata

	the metadata
{‘protected’: 1, ‘defvalue’: <GangaCore.GPIDev.Lib.Job.MetadataDict.MetadataDict object at 0x7fde6022d458>, ‘changable_at_resubmit’: 0}






	
creation_date

	Creation date of the task
{‘protected’: 1, ‘defvalue’: ‘19700101’, ‘changable_at_resubmit’: 0}






	
check_all_trfs

	Check all Transforms during each monitoring loop cycle
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}










	
class CoreTask

	General non-experimentally specific Task

Plugin category: tasks


	
transforms

	list of transforms
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
id

	ID of the Task
{‘protected’: 1, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}






	
name

	Name of the Task
{‘protected’: 0, ‘defvalue’: ‘NewTask’, ‘changable_at_resubmit’: 0}






	
comment

	comment of the task
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
status

	Status - new, running, pause or completed
{‘protected’: 1, ‘defvalue’: ‘new’, ‘changable_at_resubmit’: 0}






	
float

	Number of Jobs run concurrently
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
metadata

	the metadata
{‘protected’: 1, ‘defvalue’: <GangaCore.GPIDev.Lib.Job.MetadataDict.MetadataDict object at 0x7fde6022d458>, ‘changable_at_resubmit’: 0}






	
creation_date

	Creation date of the task
{‘protected’: 1, ‘defvalue’: ‘19700101’, ‘changable_at_resubmit’: 0}






	
check_all_trfs

	Check all Transforms during each monitoring loop cycle
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}










	
class CoreUnit

	Documentation missing.

Plugin category: units


	
status

	Status - running, pause or completed
{‘protected’: 1, ‘defvalue’: ‘new’, ‘changable_at_resubmit’: 0}






	
name

	Name of the unit (cosmetic)
{‘protected’: 0, ‘defvalue’: ‘Simple Unit’, ‘changable_at_resubmit’: 0}






	
application

	Application of the Transform.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
inputdata

	Input dataset
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
outputdata

	Output dataset
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
copy_output

	The dataset to copy the output of this unit to, e.g. Grid dataset -> Local Dataset
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
merger

	Merger to be run after this unit completes.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
splitter

	Splitter used on each unit of the Transform.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
postprocessors

	list of postprocessors to run after job has finished
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
inputsandbox

	list of File objects shipped to the worker node
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
inputfiles

	list of file objects that will act as input files for a job
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputfiles

	list of OutputFile objects to be copied to all jobs
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
info

	Info showing status transitions and unit info
{‘protected’: 1, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
id

	ID of the Unit
{‘protected’: 1, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}










	
class ArgSplitter

	Split job by changing the args attribute of the application.

This splitter only applies to the applications which have args attribute (e.g. Executable, Root), or those
with extraArgs (GaudiExec). If an application has both, args takes precedence.
It is a special case of the GenericSplitter.

This splitter allows the creation of a series of subjobs where
the only difference between different jobs are their
arguments. Below is an example that executes a ROOT script ~/analysis.C


	void analysis(const char* type, int events) {

	std::cout << type << ”  ” << events << std::endl;





}

with 3 different sets of arguments.

s = ArgSplitter(args=[[‘AAA’,1],[‘BBB’,2],[‘CCC’,3]])
r = Root(version=‘5.10.00’,script=’~/analysis.C’)
j.Job(application=r, splitter=s)

Notice how each job takes a list of arguments (in this case a list
with a string and an integer). The splitter thus takes a list of
lists, in this case with 3 elements so there will be 3 subjobs.

Running the subjobs will produce the output:
subjob 1 : AAA  1
subjob 2 : BBB  2
subjob 3 : CCC  3

Plugin category: splitters


	
args

	A list of lists of arguments to pass to script
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class GenericSplitter

	Split job by changing arbitrary job attribute.

This splitter allows the creation of a series of subjobs where
the only difference between different jobs can be defined by giving
the “attribute” and “values” of the splitter object.

For example, to split a job according to the given application arguments:


s = GenericSplitter()
s.attribute = ‘application.args’
s.values = [[“hello”,”1”],[“hello”,”2”]]
… …
j = Job(splitter=s)
j.submit()




To split a job into two LCG jobs running on two different CEs:


s = GenericSplitter()
s.attribute = ‘backend.CE’
s.value = [“quanta.grid.sinica.edu.tw:2119/jobmanager-lcgpbs-atlas”,”lcg00125.grid.sinica.edu.tw:2119/jobmanager-lcgpbs-atlas”]
… …
j = Job(backend=LCG(),splitter=s)
j.submit()




to split over mulitple attributes, use the multi_args option:


j = Job()
j.splitter = GenericSplitter()
j.splitter.multi_attrs = { “application.args”:[“hello1”, “hello2”], “application.env”:[{“MYENV”:”test1”}, {“MYENV”:”test2”}] }




this will result in two subjobs, one with args set to ‘hello1’ and the MYENV set to ‘test1’, the other with
args set to ‘hello2’ and the MYENV set to ‘test2’.


	Known issues of this generic splitter:

	
	it will not work if specifying different backends for the subjobs








Plugin category: splitters


	
attribute

	The attribute on which the job is splitted
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
values

	A list of the values corresponding to the attribute of the subjobs
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
multi_attrs

	Dictionary to specify multiple attributes to split over
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}










	
class GangaDatasetSplitter

	Split job based on files given in GangaDataset inputdata field

Plugin category: splitters


	
files_per_subjob

	the number of files per subjob
{‘protected’: 0, ‘defvalue’: 5, ‘changable_at_resubmit’: 0}






	
maxFiles

	Maximum number of files to use in a masterjob (None or -1 = all files)
{‘protected’: 0, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}










	
class CoreTransform

	Documentation missing.

Plugin category: transforms


	
status

	Status - running, pause or completed
{‘protected’: 1, ‘defvalue’: ‘new’, ‘changable_at_resubmit’: 0}






	
name

	Name of the transform (cosmetic)
{‘protected’: 0, ‘defvalue’: ‘Simple Transform’, ‘changable_at_resubmit’: 0}






	
application

	Application of the Transform.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
inputsandbox

	list of File objects shipped to the worker node
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputsandbox

	list of filenames or patterns shipped from the worker node
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
backend

	Backend of the Transform.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
splitter

	Splitter used on each unit of the Transform.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
postprocessors

	list of postprocessors to run after job has finished
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
unit_merger

	Merger to be copied and run on each unit separately.
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
copy_output

	The dataset to copy all units output to, e.g. Grid dataset -> Local Dataset
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
unit_copy_output

	The dataset to copy each individual unit output to, e.g. Grid dataset -> Local Dataset
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
run_limit

	Number of times a partition is tried to be processed.
{‘protected’: 1, ‘defvalue’: 8, ‘changable_at_resubmit’: 0}






	
minor_run_limit

	Number of times a unit can be resubmitted
{‘protected’: 1, ‘defvalue’: 3, ‘changable_at_resubmit’: 0}






	
major_run_limit

	Number of times a junit can be rebrokered
{‘protected’: 1, ‘defvalue’: 3, ‘changable_at_resubmit’: 0}






	
units

	list of units
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
inputdata

	Input datasets to run over
{‘protected’: 1, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputdata

	Output dataset template
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
inputfiles

	list of file objects that will act as input files for a job
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
outputfiles

	list of OutputFile objects to be copied to all jobs
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
metadata

	the metadata
{‘protected’: 1, ‘defvalue’: <GangaCore.GPIDev.Lib.Job.MetadataDict.MetadataDict object at 0x7fde6022df98>, ‘changable_at_resubmit’: 0}






	
rebroker_on_job_fail

	Rebroker if too many minor resubs
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
abort_loop_on_submit

	Break out of the Task Loop after submissions
{‘protected’: 0, ‘defvalue’: True, ‘changable_at_resubmit’: 0}






	
required_trfs

	IDs of transforms that must complete before this unit will start. NOTE DOESN’T COPY OUTPUT DATA TO INPUT DATA. Use TaskChainInput Dataset for that.
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
chain_delay

	Minutes delay between a required/chained unit completing and starting this one
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
submit_with_threads

	Use Ganga Threads for submission
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
max_active_threads

	Maximum number of Ganga Threads to use. Note that the number of simultaneous threads is controlled by the queue system (default is 5)
{‘protected’: 0, ‘defvalue’: 10, ‘changable_at_resubmit’: 0}






	
info

	Info showing status transitions and unit info
{‘protected’: 1, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
id

	ID of the Transform
{‘protected’: 1, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}






	
unit_splitter

	Splitter to be used to create the units
{‘protected’: 0, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
chaindata_as_inputfiles

	Treat the inputdata as inputfiles, i.e. copy the inputdata to the WN
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
files_per_unit

	Number of files per unit if possible. Set to -1 to just create a unit per input dataset
{‘protected’: 0, ‘defvalue’: -1, ‘changable_at_resubmit’: 0}






	
fields_to_copy

	A list of fields that should be copied when creating units, e.g. application, inputfiles. Empty (default) implies all fields are copied unless the GeenricSplitter is used
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class GridFileIndex

	Data object for indexing a file on the grid.

@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com

Plugin category: GridFileIndex


	
id

	the main identity of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
name

	the name of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
md5sum

	the md5sum of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
attributes

	a key:value pairs of file metadata
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}










	
class GridftpFileIndex

	Data object containing Gridftp file index information.



	id: gsiftp URI


	name: basename of the file


	md5sum: md5 checksum


	attributes[‘fpath’]: path of the file on local machine







@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com

Plugin category: GridFileIndex


	
id

	the main identity of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
name

	the name of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
md5sum

	the md5sum of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
attributes

	a key:value pairs of file metadata
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}










	
class LCGFileIndex

	Data object containing LCG file index information.

@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com

Plugin category: GridFileIndex


	
id

	the main identity of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
name

	the name of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
md5sum

	the md5sum of the file
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
attributes

	a key:value pairs of file metadata
{‘protected’: 0, ‘defvalue’: {}, ‘changable_at_resubmit’: 0}






	
lfc_host

	the LFC hostname
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
local_fpath

	the original file path on local machine
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class GridSandboxCache

	Helper class for upladong/downloading/deleting sandbox files on a grid cache.

@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com

Plugin category: GridSandboxCache


	
protocol

	file transfer protocol
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
max_try

	max. number of tries in case of failures
{‘protected’: 0, ‘defvalue’: 1, ‘changable_at_resubmit’: 0}










	
class GridftpSandboxCache

	Helper class for upladong/downloading/deleting sandbox files using lcg-cp/lcg-del commands with gsiftp protocol.

@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com

Plugin category: GridSandboxCache


	
protocol

	file transfer protocol
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
max_try

	max. number of tries in case of failures
{‘protected’: 0, ‘defvalue’: 1, ‘changable_at_resubmit’: 0}






	
baseURI

	the base URI for storing cached files
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
copyCommand

	the command to be exectued to copy files
{‘protected’: 0, ‘defvalue’: ‘globus-copy-url’, ‘changable_at_resubmit’: 0}










	
class LCGSandboxCache

	Helper class for upladong/downloading/deleting sandbox files using lcg-cr/lcg-cp/lcg-del commands.

@author: Hurng-Chun Lee
@contact: hurngchunlee@gmail.com

Plugin category: GridSandboxCache


	
protocol

	file transfer protocol
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
max_try

	max. number of tries in case of failures
{‘protected’: 0, ‘defvalue’: 1, ‘changable_at_resubmit’: 0}






	
se

	the LCG SE hostname
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
se_type

	the LCG SE type
{‘protected’: 0, ‘defvalue’: ‘srmv2’, ‘changable_at_resubmit’: 0}






	
se_rpath

	the relative path to the VO directory on the SE
{‘protected’: 0, ‘defvalue’: ‘generated’, ‘changable_at_resubmit’: 0}






	
lfc_host

	the LCG LFC hostname
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
srm_token

	the SRM space token, meaningful only when se_type is set to srmv2
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class LCGRequirements

	Helper class to group LCG requirements.

See also: JDL Attributes Specification at http://cern.ch/glite/documentation

Plugin category: LCGRequirements


	
software

	Software Installations
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
nodenumber

	Number of Nodes for MPICH jobs
{‘protected’: 0, ‘defvalue’: 1, ‘changable_at_resubmit’: 0}






	
memory

	Mininum available memory (MB)
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
cputime

	Minimum available CPU time (min)
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
walltime

	Mimimum available total time (min)
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
ipconnectivity

	External connectivity
{‘protected’: 0, ‘defvalue’: False, ‘changable_at_resubmit’: 0}






	
allowedCEs

	allowed CEs in regular expression
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
excludedCEs

	excluded CEs in regular expression
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
datarequirements

	The DataRequirements entry for the JDL. A list of dictionaries, each with “InputData”, “DataCatalogType” and optionally “DataCatalog” entries
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
dataaccessprotocol

	A list of strings giving the available DataAccessProtocol protocols
{‘protected’: 0, ‘defvalue’: [‘gsiftp’], ‘changable_at_resubmit’: 0}






	
other

	Other Requirements
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class CondorRequirements

	Helper class to group Condor requirements.

See also: http://www.cs.wisc.edu/condor/manual

Plugin category: condor_requirements


	
machine

	Requested execution hosts, given as a string of space-separated names:
‘machine1 machine2 machine3’; or as a list of names:
[ ‘machine1’, ‘machine2’, ‘machine3’ ]
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
excluded_machine

	Excluded execution hosts, given as a string of space-separated names:
‘machine1 machine2 machine3’; or as a list of names:
[ ‘machine1’, ‘machine2’, ‘machine3’ ]
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
opsys

	Operating system
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
arch

	System architecture
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
memory

	Mininum physical memory
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
virtual_memory

	Minimum virtual memory
{‘protected’: 0, ‘defvalue’: 0, ‘changable_at_resubmit’: 0}






	
other

	Other requirements, given as a list of strings, for example:
[ ‘OSTYPE == “SLC4”’, ‘(POOL == “GENERAL” || POOL == “GEN_FARM”)’ ];
the final requirement is the AND of all elements in the list
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}










	
class Docker

	The job will be run inside a container using Docker or UDocker as the virtualization method. Docker
is tried first and if not installed or permission do not allow it, UDocker is installed and used.

j=Job()
j.virtualization = Docker(“fedora:latest”)

The mode of the UDocker running can be modified. The P1 mode is working almost everywhere but might
not give the best performance. See https://github.com/indigo-dc/udocker for more details about
Udocker.

If the image is a private image, the username and password of the deploy token can be given like

j.virtualization.tokenuser = ‘gitlab+deploy-token-123’
j.virtualization.tokenpassword = ‘gftrh84dgel-245^ghHH’

Note that images stored in a docker repository hosted by Github at present doesn’t work with uDocker
as uDocker is not updated to the latest version of the API.

Directories can be mounted from the host to the container using key-value pairs to the mounts option.

j.virtualization.mounts = {‘/cvmfs’:’/cvmfs’}

Plugin category: virtualization


	
image

	Link to the container image
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
tokenuser

	Deploy token username
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
tokenpassword

	Deploy token password
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
mounts

	Mounts to attempt from the host system. The key is the directory name on the host, and the value inside the container. If the directory is not available on the host, it will just be silently dropped from the list of mount points.
{‘protected’: 0, ‘defvalue’: {‘/cvmfs’: ‘/cvmfs’}, ‘changable_at_resubmit’: 0}






	
options

	A list of options to pass onto the virtualization command.
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
mode

	Mode of container execution
{‘protected’: 0, ‘defvalue’: ‘P1’, ‘changable_at_resubmit’: 0}










	
class Singularity

	The Singularity class can be used for either Singularity or Docker images.
It requires that singularity is installed on the worker node.

For Singularity images you provide the image name and tag from Singularity
hub like


j=Job()
j.application=Executable(exe=File(‘my/full/path/to/executable’))
j.virtualization = Singularity(“shub://image:tag”)




Notice how the executable is given as a File object. This ensures that it
is copied to the working directory and thus will be accessible inside the
container.

The container can also be provided as a Docker image from a repository. The
default repository is Docker hub.


j.virtualization = Singularity(“docker://gitlab-registry.cern.ch/lhcb-core/lbdocker/centos7-build:v3”)

j.virtualization = Singularity(“docker://fedora:latest”)




Another option is to provide a GangaFile Object which points to a
singularity file. In that case the singularity image file will be copied to
the worker node. The first example is with an image located on some shared
disk. This will be effective for running on a local backend or a batch
system with a shared disk system.


imagefile = SharedFile(‘myimage.sif’, locations=[‘/my/full/path/myimage.sif’])
j.virtualization = Singularity(image= imagefile)




while a second example is with an image located in the Dirac Storage
Element. This will be effective when using the Dirac backend.


imagefile = DiracFile(‘myimage.sif’, lfn=[‘/some/lfn/path’])
j.virtualization = Singularity(image= imagefile)




If the image is a private image, the username and password of the deploy
token can be given like the example below. Look inside Gitlab setting for
how to set this up. The token will only need access to the images and
nothing else.


j.virtualization.tokenuser = ‘gitlab+deploy-token-123’
j.virtualization.tokenpassword = ‘gftrh84dgel-245^ghHH’




Directories can be mounted from the host to the container using key-value
pairs to the mounts option. If the directory is not available on the host, a
warning will be written to stderr of the job and no mount will be attempted.


j.virtualization.mounts = {‘/cvmfs’:’/cvmfs’}




By default the container is started in singularity with the –nohome
option. Extra options can be provided through the options attribute. See
the Singularity documentation for what is possible.

If the singularity binary is not available in the PATH on the remote node - or has a different name,
it is possible to give the name of it like


j.virtualization.binary=’/cvmfs/oasis.opensciencegrid.org/mis/singularity/current/bin/singularity’




Plugin category: virtualization


	
image

	Link to the container image. This can either be a singularity URL or a GangaFile object
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
tokenuser

	Deploy token username
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
tokenpassword

	Deploy token password
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
mounts

	Mounts to attempt from the host system. The key is the directory name on the host, and the value inside the container. If the directory is not available on the host, it will just be silently dropped from the list of mount points.
{‘protected’: 0, ‘defvalue’: {‘/cvmfs’: ‘/cvmfs’}, ‘changable_at_resubmit’: 0}






	
options

	A list of options to pass onto the virtualization command.
{‘protected’: 0, ‘defvalue’: [], ‘changable_at_resubmit’: 0}






	
binary

	The virtualization binary itself. Can be an absolute path if required.
{‘protected’: 0, ‘defvalue’: ‘singularity’, ‘changable_at_resubmit’: 0}










	
class LSF

	LSF backend - submit jobs to Load Sharing Facility.

Plugin category: backends


	
queue

	queue name as defomed in your local Batch installation
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
extraopts

	extra options for Batch. See help(Batch) for more details
{‘protected’: 0, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
id

	Batch id of the job
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
exitcode

	Process exit code
{‘protected’: 1, ‘defvalue’: None, ‘changable_at_resubmit’: 0}






	
actualqueue

	queue name where the job was submitted.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}






	
actualCE

	hostname where the job is/was running.
{‘protected’: 1, ‘defvalue’: ‘’, ‘changable_at_resubmit’: 0}










	
class GangaList

	Documentation missing.

Plugin category: internal









          

      

      

    

  

    
      
          
            
  
Functions


	
cleanUpShareDirs()

	Function to be used to clean up erronious empty folders in the Shared directory






	
diracAPI(cmd, timeout=60, cred_req=None)

	
	Args:

	cmd (str): This is the command you want to execute from within an active DIRAC session
timeout (int): This is the maximum time(sec) the session has to complete the task
cred_req (ICredentialRequirement): This is the (optional) credential passed to construct the correct DIRAC env





Execute DIRAC API commands from w/in GangaCore.

The stdout will be returned, e.g.:

# this will simply return 87
diracAPI(‘print 87’)

# this will return the status of job 66
# note a Dirac() object is already provided set up as ‘dirac’
diracAPI(‘print(Dirac().getJobStatus([66]))’)
diracAPI(‘print(dirac.getJobStatus([66]))’)

# or can achieve the same using command defined and included from
# getConfig(‘DIRAC’)[‘DiracCommandFiles’]
diracAPI(‘status([66])’)






	
startDiracProcess()

	Start a subprocess that runs the DIRAC commands






	
stopDiracProcess()

	Stop the Dirac process if it is running






	
diracAPI_interactive(connection_attempts=5)

	Run an interactive server within the DIRAC environment.






	
diracAPI_async(cmd, timeout=120)

	Execute DIRAC API commands from w/in GangaCore.






	
getDiracFiles()

	




	
dumpObject(object, filename)

	These are complimentary functions to export/load which are already exported to
the GPI from GangaCore.GPIDev.Persistency. The difference being that these functions will
export the objects using the pickle persistency format rather than a Ganga streaming
(human readable) format.






	
loadObject(filename)

	These are complimentary functions to export/load which are already exported to
the GPI from GangaCore.GPIDev.Persistency. The difference being that these functions will
export the objects using the pickle persistency format rather than a Ganga streaming
(human readable) format.






	
license()

	Print the full license (GPL)






	
runfile(path_to_file)

	A wrapper for the runpy.run_path() function.
Usage:
Ganga In[]: runfile(‘myfile.py’)
Note: If you want to run a file which includes something like:

j = Job()
j.submit()

then you have to run the function with init_globals=globals() in the Ganga interpreter like this


Ganga In[]: runfile(‘myfile.py’)









	
typename(obj)

	Return a name of Ganga object as a string, example: typename(j.application) -> ‘DaVinci’






	
categoryname(obj)

	Return a category of Ganga object as a string, example: categoryname(j.application) -> ‘applications’






	
plugins(category=None)

	List loaded plugins.

If no argument is given return a dictionary of all loaded plugins.
Keys are category name. Values are lists of plugin names in each
category.

If a category is specified (for example ‘splitters’) return a list
of all plugin names in this category.






	
convert_merger_to_postprocessor(j)

	




	
load(filename='', returnList=True)

	Function to load previously exported Ganga objects


	Arguments:

	
	filename   - String [default ‘’] giving path to a file containing

	definitions of Ganga objects, such as produced with
the ‘export’ function
=> The path can be absolute, relative, or relative


to a directory in the search path LOAD_SCRIPTS,
defined in [Configuration] section of
Ganga configuration






	returnList - Switch [default True] defining the return type:

	=> True  : List of loaded objects is returned
=> False : None returned - job and template objects


stored in job repository










	Return value: List of Ganga objects or None, as determined by value

	of argument returnList










	
export(item=None, filename='', mode='w')

	




	
full_print(obj, out=None, interactive=False)

	Print the full contents of a GPI object without abbreviation.






	
report(job=None, filetype=<class 'GangaCore.GPIDev.Lib.File.GoogleFile.GoogleFile'>)

	Upload error reports (snapshot of configuration,job parameters, input/output files, command history etc.). Job argument is optional.
Reports can be provided as the file type indicated by filetype argument which defaults to GoogleFile


	example of particular job details submission to GoogleDrive:

	j = Job() # a job defined, which results in an error
report(job=j, filetype=GoogleFile) # filetype can take other arguments like LocalFile, DiracFile





example of standalone submission:


report()









	
reactivate()

	activates the internal services previously disabled due to expired credentials






	
disableMonitoring()

	




	
enableMonitoring()

	




	
disableServices()

	
	Deactivates all the internal services :

	
	monitoring loop


	registry/repository and workspace (or GPI entierly)






	Currently this method is called whenever:

	
	one of the managed credentials (AFS token or Grid Proxy) is detected as beeing invalid by the monitoring component


	the user is running out of space













	
jobSlice(joblist)

	create a ‘JobSlice’ from a list of jobs
example: jobSlice([j for j in jobs if j.name.startswith(“T1:”)])






	
runMonitoring(self, jobs=None, steps=1, timeout=300)

	Enable/Run the monitoring loop and wait for the monitoring steps completion.
Parameters:


steps:   number of monitoring steps to run
timeout: how long to wait for monitor steps termination (seconds)
jobs: a registry slice to be monitored (None -> all jobs), it may be passed by the user so ._impl is stripped if needed





	Return:

	False, if the loop cannot be started or the timeout occured while waiting for monitoring termination
True, if the monitoring steps were successfully executed



	Note:

	This method is meant to be used in Ganga scripts to request monitoring on demand.













          

      

      

    

  

    
      
          
            
  
Plugins


internal




CredentialRequirement


	AfsToken


	VomsProxy







metadata


	MetadataDict







postprocessor


	MultiPostProcessor


	TextMerger


	RootMerger


	CustomMerger


	SmartMerger


	FileChecker


	CustomChecker


	RootFileChecker


	Notifier







files


	File







shareddirs


	ShareDir







gangafiles


	LocalFile


	MassStorageFile


	SharedFile


	LCGSEFile


	GoogleFile







jobtime


	JobTime







datasets


	EmptyDataset


	GangaDataset


	TaskChainInput


	TaskLocalCopy







backends


	Local


	LCG


	CREAM


	ARC


	Condor


	Interactive


	LSF


	PBS


	SGE


	Slurm


	Remote


	Batch







applications


	Executable


	Root


	Notebook







jobinfos


	JobInfo







jobs


	Job


	JobTemplate







sharerefs


	ShareRef







tasks


	ITask


	CoreTask







units


	CoreUnit







splitters


	ArgSplitter


	GenericSplitter


	GangaDatasetSplitter







transforms


	CoreTransform







GridFileIndex


	GridFileIndex


	GridftpFileIndex


	LCGFileIndex







GridSandboxCache


	GridSandboxCache


	GridftpSandboxCache


	LCGSandboxCache







LCGRequirements


	LCGRequirements







condor_requirements


	CondorRequirements







virtualization


	Docker


	Singularity







jobtrees


	JobTree










          

      

      

    

  

    
      
          
            
  
Credentials


Introduction

The new credentials system implemented in Ganga came about to solve the problem of people wanting to be able to manage multiple jobs in one Ganga session using different credentials.
This could be because they are a member of multiple VOs or that they want to run both production and user jobs at once.

The old system worked by having two global credentials which are built into Ganga,
an AFS token which is needed when running on lxplus and a Grid proxy which is needed to submit Grid jobs.
All Grid jobs relied on it being present and would stop monitoring jobs if it’s not.
This was rigid and did not allow for some of the more complex situations which can arise.




The new system

In order to gain the flexibility to have multiple concurrent credentials as well as adding the ability to add new credentials and easily defer their acquisition,
a new system was developed. It comprises three main parts:


	Credential Requirement Classes

	This is the user-facing part. It is used to define the credentials that a particular backend or file needs.
For example, the requirement may be that it needs a grid proxy for the LHCb VO with the production role.
These classes are intended to be very lightweight and are little more than a prettified dictionary with helper methods.



	Credential Info Classes

	The interaction with the actual credential file on disk is done through these classes.
They store and cache information about the credential and allow renewal and creation of new credentials.



	Credential Store

	Basically a dictionary-like interface between the two classes above.
If you give an ICredentialRequirement to the store then it will return you a matching ICredentialInfo.
If it can’t find a match in the store it will try to wrap an existing file on disk.
You can force the creation of a new credential too.








Usage

The primary user of the credentials system is the job’s backend (though file objects will often also need to use it).
Each backend has an attribute called credential_requirements which contains an ICredentialRequirement object.
By default this is None for most backends and VomsProxy() for LCG backends.
The backend will then pass the credential requirement down the chain (the variable is usually called cred_req) until it needs to be used,
at which point it will ask the store for the real credential and then extract the necessary information from it
(usually it wants the location of the credential file on disk).

A method decorator called require_credential() is provided for use in any class which has a credential_requirements attribute.
It will access this attribute, search in the credential store for the appropriate match and raise an error if it is not found.
This allows any methods on a class (such as a backend’s submit method) to label themselves as using a credential,
allowing the system to defer asking the user to create the credential until the time it is acually needed.
It is possible to use the credentials system without using require_credential
but it provides a way of explicitly marking “this is the point at which we will ask the user to create the credential.”

As well as storing a list of all the known credentials, the credential store also provides a list of “needed credentials.”
These are “credential requirements” which have been requested by some subsystem (usually running in a background thread)
but which could not find a corresponding credential file.
For example if you have no grid proxy on disk and start Ganga and it starts trying to monitor a job,
it will add the credential requirement to needed_credentials
which is analysed by the IPython prompt code to inform the user that there’s some credential missing.
The credential store exports a renew() method to scan needed_credentials
and renew or create any expired or missing credentials.

When a backend is trying to monitor a job, it should check that the credential_requirements object can give a valid credential.
If it can’t then the code should add credential_requirements to needed_credentials and abort.
If a backend it trying to do bulk monitoring then it should group/split the jobs by their credentials.




Recommendations

Throughout the majority of Ganga code, only ICredentialRequirements objects should be passed and handled.
Passing to the credential store and subsequent extraction of information should be done at the lowest level possible.
It is recommended that you never pass around ICredentialInfo objects if it can be avoided and instead operate directly on the return value from the store e.g.:

cred_req = VomsProxy(vo='lhcb')
credential_store[cred_req].location








User API

The API that is exposed to the user is intentionally small.
All they should care about is specifying their requirements (if they differ from the defaults)
and renewing expired credentials.

A user will set the required credential on a job backend for example by doing something like:

b = LCG(credential_requirements=VomsProxy(vo='gridpp'))
j = Job(backend=b)





There’s no need for them to manually reference that VomsProxy object after that point,
the internals of the system will keep track of it for them.
If at some point the credential expires and the monitoring is still running
then the user will be prompted to run credential_store.renew()
which will try to regenerate any missing or expired credentials.
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Introduction

GANGA GUI is the GUI (Graphical User Interface) front-end to GANGA [http://ganga.web.cern.ch/ganga/] allowing users not comfortable working at the console the choice to work in a graphical environment. It is developed with PyQt [http://www.riverbankcomputing.co.uk/pyqt/index.php] (Python-bindings to the Qt [http://www.trolltech.com/products/qt/index.html] graphical toolkit) and is built on top of the GANGA GPI (GANGA Public Interface).

GANGA GUI not only allows the user to build a GANGA job, submit it (i.e. execute it) locally or to a selection of distributed systems (e.g. batch systems, the Grid) and subsequently retrieve the results, it also provides a customisable job monitoring window that keeps track of running jobs and their status, a job management facility to organise past jobs and quick-scripting tools to run favourite code snippets all within an integrated graphical environment.




Quick Start

In this section, you will submit a simple GANGA Hello World job just to get a feel of how the GANGA GUI works.


Step 1 - Start GANGA GUI

At the console, start GANGA with the GUI as the front-end by giving the --gui argument:

$ ganga --gui





If it’s your first time running GANGA, you will be presented with the following lines:

*** Welcome to Ganga ***
Version: CVS_HEAD
Documentation and support: http:/cern.ch/ganga
Type help() or help('index') for online help.

It seems that you run Ganga for the first time and you do not have the
config file: ~/.gangarc

Would you like to create config file with standard settings ([y]/n) ?y
Created standard config file /home/clat/.gangarc

Press <Enter> to continue.





As requested, create a new GANGA config file with standard settings and hit Enter to continue. There may be more log messages filling your console window but you will eventually be presented with a GUI that looks much like this:


[image: ../../../_images/quickstart_pic_1.jpg]
Figure 2-1: Ganga GUI start-up view






Step 2 - Build job

To create a new GANGA job, click on the [image: New Job] icon (leftmost icon on the toolbar).

The Job Builder window (see Figure 2-2) will appear allowing you to build a new GANGA job. In this example, Job 2068 was created showing a list of Job attributes. Expand the application attribute to reveal its constituent attributes. Click on exe and you will see that this job will run the executable echo. Click on args to see the argument (Hello World in this case) that will be passed to the executable.


[image: ../../../_images/quickstart_pic_2.jpg]
Figure 2-2: Creating a new job with the Job Builder.



The monitoring panel (i.e. the table-like widget with headings just below the toolbar) in the main GANGA GUI window, will correspondingly show the new job that you have just created.


[image: ../../../_images/quickstart_pic_3.jpg]
Figure 2-3: Newly created job in the monitoring panel.






Step 3 - Submit job

You are now ready to submit the Hello World job. To submit, simply click on  [image: Submit button] in the Job Builder window (top-right corner).

In the monitoring panel, the job’s status will change and eventually become completed.


[image: ../../../_images/quickstart_pic_4.jpg]
Figure 2-4: Job has successfully completed.






Step 4 - Retrieve result

To retrieve the job’s output, right-click on the job entry (in the monitoring panel) and select Retrieve output to display the Retrieve output dialog box.
Select the stdout file and click on the [image: Preview] button (top-right corner) in the dialog box to preview its contents.


[image: ../../../_images/quickstart_pic_5.jpg]
Figure 2-5: Retrieve output of the job.



To save the output file (i.e. stdout) to a separate location, click on the [image: Browse] button and choose a directory from file browse dialog. Once a directory is selected, click on the [image: Retrieve] button.






Getting around


	The GANGA GUI is designed with component windows that can be undocked from the main window to allow you to customise its layout according to your needs. The GANGA GUI is made up of several components:

	
	Menubar


	Toolbar


	Monitoring


	Job Builder


	Scriptor


	Log









Tip

Tooltips will appear when you move the mouse pointer over most widgets. This is a great way to understand what they are and how to use them. You may have to move the mouse over the headers of list widgets to see their associated tooltips.




Menubar

Menu items are divided into job actions (Job), logical folder management actions (Folders), GUI management and configuration actions (View) and application assistance (Help).


[image: ../../../_images/menubar_pic_1.jpg]
Figure 3-1-1: Job-related actions.




[image: ../../../_images/menubar_pic_2.jpg]
Figure 3-1-2: Logical Folder management actions.




[image: ../../../_images/menubar_pic_3.jpg]
Figure 3-1-3: GUI management and configuration actions.






Toolbar

The toolbar provides quick access to job-related actions and also allows basic GUI component management (i.e. dock, undock and hide actions)


[image: ../../../_images/toolbar.jpg]
Figure 3-2-1: Description of the various buttons and icons in the toolbar.






Monitoring

The monitoring panel provides a centralised view of all existing GANGA jobs. It provides information on individual jobs and checks for changes in the monitored fields for all jobs in transient states (i.e. submitted and running job states). Together with the menubar and toolbar, the monitoring panel constitutes the GANGA GUI main window.

The monitoring panel also has the logical job folders panel attached on its left (click on [image: Toggle logical job folders] button to reveal logical folders panel) and the job details description panel attached on its right (click on [image: Toggle job details] button to reveal job details panel) .


[image: ../../../_images/monitoring_pic_1.jpg]
Figure 3-3-1: A typical view of the monitoring panel with logical job folder organiser (left) and job details (right).




Note

Jobs (when defined and submitted with specialised Splitters) can contain one or more subjobs. These jobs (also known as master jobs) will be displayed in the monitoring panel as job entries that can be expanded. When expanded, its subjobs are displayed accordingly. As there may be many (possibly several thousand) subjobs for a single master job, monitoring of subjobs is only enabled for visible subjobs (i.e. when the corresponding master job is expanded). This helps to reduce the performance impact of subjob monitoring when it is not required.




Customising headers

To change the headers in the monitoring panel, simply right-click within the monitoring panel display widget and select Modify headers from the context-sensitive menu. A list of possible headers will appear in a pop-up window. Simply select headers you are interested in and click OK. Job id and status are mandatory fields and so cannot be changed. You can also change the displayed text of a particular header by left-clicking once on a particular text in the Displayed Text column.


[image: ../../../_images/monitoring_pic_2.jpg]
Figure 3-3-2: Select fields to display in the monitoring panel. Displayed text can be changed as well.




Tip

In the monitoring panel, the arrangement of header fields can be changed by simply left-click and hold on to a particular header and drag it to the desired position.




Tip

Left-clicking on a particular header will sort the list of jobs in that particular order (e.g. clicking on status will sort according to status). Clicking again will reverse that order.






Logical job folders

Logical job folders help to organise jobs into logical collections. Nested folders can be created if it is deemed useful. Existing jobs can be freely added and removed from logical folders as such actions have no bearing on the actual jobs themselves. Right-clicking on logical folders and jobs will reveal a context-sensitive menu of appropriate actions. Figure 3-3-3 shows the various actions that can be initiated on a logical folder. Jobs and logical folders can be moved around by mean of the drag and drop facility; jobs can be dragged from the monitoring panel and dropped onto a logical folder.


[image: ../../../_images/monitoring_pic_3.jpg]
Figure 3-3-3: Logical job folder - A job management feature.






Searching

When the number of jobs increase, it becomes useful to be able to search for particular jobs. The monitoring panel includes just such a search facility that will search for jobs with details (currently displayed in the monitoring panel) that contain the specified string.


[image: ../../../_images/monitoring_pic_4.jpg]
Figure 3-3-4: Search facility locates strings in the monitoring panel.








Job Builder

The job builder is designed to assist in the GANGA job building process. Various attributes of a GANGA job are presented in a nested (tree) list reinforcing the relationship between the various attributes and ensuring that all attributes can be easily accessed.

The job builder is a dockable window which is initially hidden. It becomes visible when a new job is created (i.e. using the [image: New Job] button in the toolbar or menu bar).


[image: ../../../_images/jobbuilder_pic_1.jpg]
Figure 3-4-1: GANGA job builder




Tip

To undock windows (i.e. Job Builder, Scriptor and Log windows), double-click on the docked window’s left vertical border (the left border of each docked window looks slightly different/thicker). To do the reverse (i.e. to dock a floating window), simply double-click on the window’s title bar (i.e. it’s top edge).



The job builder window consists of a top row of multi-function tool buttons (i.e. left-clicking and holding these buttons will reveal a menu of additional functions). Tool buttons with more than one function are typically denoted by ellipsis-trailing text on the tool button (e.g. New…, Save…).


[image: ../../../_images/jobbuilder_pic_2.jpg]
Figure 3-4-2: Job builder tool buttons.



The [image: Kill], [image: Remove] and [image: Submit] tool buttons are single function buttons that perform kill, remove and submit actions on the job concerned respectively.

Clicking on the [image: New...] tool button creates a new job. Clicking and holding the tool button reveals an additional menu that allows the creation of a new job based on existing Templates.


[image: ../../../_images/jobbuilder_pic_3.jpg]
Figure 3-4-3: The New… multifunction tool button.



Clicking on the [image: Save...] tool button saves the job currently being built. Clicking and holding the tool button reveals an additional menu that allows the creation of a copy of the current job and the saving of the current job as a template.


[image: ../../../_images/jobbuilder_pic_4.jpg]
Figure 3-4-4: The Save… multifunction tool button.




Templates

Job templates are designed to store jobs of particular interest which will typically be used to create other similar jobs. Templates can be removed by navigating to Job > Remove Template and selecting a template.


[image: ../../../_images/jobbuilder_pic_5.jpg]
Figure 3-4-5: Naming a new job template.






Splitters

Jobs may be split into smaller fragments to take advantage of distributed system backends (e.g. LCG, LSF). This can be easily achieved by filling in the splitter attribute of a job. To select a suitable splitter, click on the splitter attribute to highlight it. You will be presented with a selection of available splitters. Say we select the ExeSplitter (a simple splitter created for the sole purpose of illustrating the splitting mechanism and not for normal use). ExeSplitter has a single configurable attribute apps. Navigating to apps, we see that a selection of applications can be added to the list using the Add button. Six individually configurable applications have been added to the apps list in the example shown in Figure 3-4-6 below.


[image: ../../../_images/splitter_pic_1.jpg]
Figure 3-4-6: Creating a job that will split into several subjobs.



When this job is submitted, the new job entry in the monitoring panel will be made expandable. Expanding this master job will revealing it’s subjobs. Once subjobs are revealed, they will be monitored as well i.e. their status will be checked and updated. See subjob notes.


[image: ../../../_images/splitter_pic_2.jpg]
Figure 3-4-7: Master job with several subjobs running.








Scriptor

The scriptor is a convenience tool which includes the favourites script store (top-left section), scripting panel with execute button (top-right section) and the interactive Python session (lower-half section).


[image: ../../../_images/scriptor_pic_1.jpg]
Figure 3-5-1: Scriptor - favourites script store (with context-sensitive menu), scripting panel and interactive Python session.



The favourites script store is a store for code snippets designed for quick and easy access. Choose a script from the favourites script store by simply clicking on it and its contents will be displayed in the scriptor window (right of script store).

Right-clicking in the script store will reveal a list of possible actions (see Figure 3-5-1 above):



Exec


Execute the selected script.



New


Create an empty entry in the script store.



Clone


Make a copy of an existing script.



Remove


Delete the currently selected script store entry.



Import


Load a script from an existing file.



Export


Save a selected script to disk.









Tip

Descriptions can be added to existing scripts in the script store by left-clicking on the Description column of a particular script and entering the desired text.



The scripting panel is essentially a scratch pad for GANGA/Python commands allowing you to conveniently create and execute (using the Execute button) snippets of code within the same GANGA session (i.e. all jobs you create, modify or remove will be reflected in the monitoring panel). This is useful for anything from the occasional experimentation to customised bulk job submissions not catered for by existing Splitters.

The interactive Python session window is an emulated Python shell. It is in this shell that scripts edited in the scripting panel are executed. Use the interactive Python session as you would with a normal Python shell.


Note

You will not be able to exit from the interactive Python shell.






Log

The log window displays all log messages that would normally be displayed on the console from which GANGA was executed.






Examples

Below are step-by-step examples of three different types of jobs being built and run using the GANGA GUI.



	Generic job


	ATLAS job


	LHCb job








Generic job

This is an extension to the Hello World job described previously. This time, you will get to build a generic job, run it and retrieve its results.

In this example, we have a very simple script called makeDummy which dumps the contents of the directory it is currently in into a file called dummy.txt. You can download it from here [http://ganga.web.cern.ch/ganga/GangaGUI/scripts/makeDummy] (you may have to right-click on the link and save it explicitly). We will now build a GANGA job that will run this script on LCG.


Important

You will need a valid grid certificate to submit jobs to LCG.




Step 1 - Build job

Click on the [image: New Job] icon on the toolbar.

The Job Builder window (if it’s not already visible) will appear allowing you to build a new GANGA job. As before, you will be presented with a list of Job attributes for the new job you have just created.



	Expand the application attribute to reveal its constituent attributes.


	Click on exe and replace the current value with makeDummy.








[image: ../../../_images/genericjob_pic_1.jpg]
Figure 4-1-1: Change the exe value to makeDummy.



	Click on args and delete the existing Hello World argument (using the delete button on the right) as our makeDummy script does not take any arguments.


	The backend attribute should (currently) be set to Local. Change this to LCG. You may see what constituent attributes LCG has but there is no need to change any of its attributes.









[image: ../../../_images/genericjob_pic_2.jpg]
Figure 4-1-2: Backend changed to LCG.



	Click on inputsandbox and add the makeDummy script to the list. All entries in this list will be transferred to the worker node (on LCG in this case).









[image: ../../../_images/genericjob_pic_3.jpg]
Figure 4-1-3: Add the script to the inputsandbox.



	Click on outputsandbox and add dummy.txt to the list. This tells GANGA to retrieve dummy.txt from the worker node when the job has completed.











Step 2 - Submit job



	Click on the [image: Submit] tool button. Refer to the monitoring panel to follow the progress of the job. In the monitoring panel, the job’s status will change and eventually become completed.










Step 3 - Retrieve result



	Once the job has successfully completed, left-click on the job in the monitoring panel to highlight it and click on the [image: Retrieve Output] button in the toolbar. Click the [image: Preview] button to see the contents of the selected file.


	If you wish to retrieve dummy.txt to an alternative location, click on the [image: Browse] button to choose a directory from the directory browse dialog and then click OK. The selected directory will be displayed and the [image: Retrieve] button will be enabled. Click on it to initiate the retrieval.


	Alternatively, you can open the selected file using your favourite editor or any other suitable application. With dummy.txt selected, assuming GANGA GUI knows how to handle .txt files (see Configuring file associations), simply click the [image: Open] button.












[image: ../../../_images/genericjob_pic_4.jpg]
Figure 4-1-4: Retrieve results (i.e. dummy.txt) of the job.








ATLAS job

To be completed…




LHCb job

To be completed…






GUI Customisation

GANGA GUI maintains a configuration file ~/gangadir/gui/GangaGUI.cfg. However, this file is not designed to be modified by the user. Customisation can be achieved through the GUI Customisation dialog invoke by navigating the menubar to View > GUI Configuration.

Configurable items are grouped into several categories: General, Monitoring, Job Builder, Scriptor, Log and Logical Folder. The majority of the configurable items are self-explanatory. There are, however, several more complex  configurable items and these will be described briefly below.



	
	General configurations

	
	File associations


	Invoking external applications










	
	Monitoring configurations

	
	Status colour schema










	Job Builder configurations


	Scriptor configurations


	Log configurations


	Logical Folder configurations








Tip

As with most other widgets, move the mouse pointer over individual widgets and tooltips will appear explaining what the widgets do and how to use them. You may have to move the mouse over the headers of list widgets to see their associated tooltips.




[image: ../../../_images/guiconfig_pic_1.jpg]
Figure 5-1: GUI Configuration dialog.




General configurations


File associations

GANGA GUI allows retrieved output files to be opened with specific applications defined by the user. Refer to section on result retrieval. Tick the checkbox for external applications that have graphical user interfaces (GUIs). This tells the GANGA GUI not to invoke the external application in a shell. Conversely, if the external application needs to execute in a shell (i.e. console application), untick the checkbox.


[image: ../../../_images/guiconfig_pic_2.jpg]
Figure 5-2: Specifying file extension associations.






Invoking external applications

External applications can be invoked from within GANGA GUI to access output results (i.e. output files generated from job runs). However, many of these external applications do not have GUIs and will run in the console window used to start GANGA GUI. This is typically not the desired behaviour. To start these non-GUI external applications in separate console windows, they have to be started in their own shells. On Linux and Mac OS X, these applications can to be run from a new shell session by pre-pending xterm -e to the external application e.g. xterm -e pico. The shell invocation command is specified in the Shell_Command configuration and is used when the file association indicates that the external application does not have a GUI.


[image: ../../../_images/guiconfig_pic_3.jpg]
Figure 5-3: Specifying the shell command to open external applications with no GUIs.








Monitoring configurations


Status colour schema

Job status have associated colours that are used in the monitoring panel. This colour assignment can be customised. By clicking on a specific status in the Master column (corresponding to master job status), a context-sensitive menu pops up allowing the user to further select the foreground or background to customise.

Subjob colour customisation has been deliberately restricted. Foreground and background sliding bars adjust brightness but not colour. This is to minimise unnecessary confusion that may arise if master jobs and subjobs with the same status are assigned different colours.


[image: ../../../_images/guiconfig_pic_4.jpg]
Figure 5-4: Defining the colours used in the monitoring panel.








Job Builder configurations

To be completed…




Scriptor configurations

To be completed…




Log configurations

To be completed…




Logical Folder configurations

To be completed…






FAQ

To be completed…







          

      

      

    

  

    
      
          
            
  
Introduction

GANGA GUI is the GUI (Graphical User Interface) front-end to GANGA [http://ganga.web.cern.ch/ganga/] allowing users not comfortable working at the console the choice to work in a graphical environment. It is developed with PyQt [http://www.riverbankcomputing.co.uk/pyqt/index.php] (Python-bindings to the Qt [http://www.trolltech.com/products/qt/index.html] graphical toolkit) and is built on top of the GANGA GPI (GANGA Public Interface).

GANGA GUI not only allows the user to build a GANGA job, submit it (i.e. execute it) locally or to a selection of distributed systems (e.g. batch systems, the Grid) and subsequently retrieve the results, it also provides a customisable job monitoring window that keeps track of running jobs and their status, a job management facility to organise past jobs and quick-scripting tools to run favourite code snippets all within an integrated graphical environment.





          

      

      

    

  

    
      
          
            
  
Quick Start

In this section, you will submit a simple GANGA Hello World job just to get a feel of how the GANGA GUI works.


Step 1 - Start GANGA GUI

At the console, start GANGA with the GUI as the front-end by giving the --gui argument:

$ ganga --gui





If it’s your first time running GANGA, you will be presented with the following lines:

*** Welcome to Ganga ***
Version: CVS_HEAD
Documentation and support: http:/cern.ch/ganga
Type help() or help('index') for online help.

It seems that you run Ganga for the first time and you do not have the
config file: ~/.gangarc

Would you like to create config file with standard settings ([y]/n) ?y
Created standard config file /home/clat/.gangarc

Press <Enter> to continue.





As requested, create a new GANGA config file with standard settings and hit Enter to continue. There may be more log messages filling your console window but you will eventually be presented with a GUI that looks much like this:


[image: ../../../_images/quickstart_pic_1.jpg]
Figure 2-1: Ganga GUI start-up view






Step 2 - Build job

To create a new GANGA job, click on the [image: New Job] icon (leftmost icon on the toolbar).

The Job Builder window (see Figure 2-2) will appear allowing you to build a new GANGA job. In this example, Job 2068 was created showing a list of Job attributes. Expand the application attribute to reveal its constituent attributes. Click on exe and you will see that this job will run the executable echo. Click on args to see the argument (Hello World in this case) that will be passed to the executable.


[image: ../../../_images/quickstart_pic_2.jpg]
Figure 2-2: Creating a new job with the Job Builder.



The monitoring panel (i.e. the table-like widget with headings just below the toolbar) in the main GANGA GUI window, will correspondingly show the new job that you have just created.


[image: ../../../_images/quickstart_pic_3.jpg]
Figure 2-3: Newly created job in the monitoring panel.






Step 3 - Submit job

You are now ready to submit the Hello World job. To submit, simply click on  [image: Submit button] in the Job Builder window (top-right corner).

In the monitoring panel, the job’s status will change and eventually become completed.


[image: ../../../_images/quickstart_pic_4.jpg]
Figure 2-4: Job has successfully completed.






Step 4 - Retrieve result

To retrieve the job’s output, right-click on the job entry (in the monitoring panel) and select Retrieve output to display the Retrieve output dialog box.
Select the stdout file and click on the [image: Preview] button (top-right corner) in the dialog box to preview its contents.


[image: ../../../_images/quickstart_pic_5.jpg]
Figure 2-5: Retrieve output of the job.



To save the output file (i.e. stdout) to a separate location, click on the [image: Browse] button and choose a directory from file browse dialog. Once a directory is selected, click on the [image: Retrieve] button.







          

      

      

    

  

    
      
          
            
  
Getting around


	The GANGA GUI is designed with component windows that can be undocked from the main window to allow you to customise its layout according to your needs. The GANGA GUI is made up of several components:

	
	Menubar


	Toolbar


	Monitoring


	Job Builder


	Scriptor


	Log









Tip

Tooltips will appear when you move the mouse pointer over most widgets. This is a great way to understand what they are and how to use them. You may have to move the mouse over the headers of list widgets to see their associated tooltips.




Menubar

Menu items are divided into job actions (Job), logical folder management actions (Folders), GUI management and configuration actions (View) and application assistance (Help).


[image: ../../../_images/menubar_pic_1.jpg]
Figure 3-1-1: Job-related actions.




[image: ../../../_images/menubar_pic_2.jpg]
Figure 3-1-2: Logical Folder management actions.




[image: ../../../_images/menubar_pic_3.jpg]
Figure 3-1-3: GUI management and configuration actions.






Toolbar

The toolbar provides quick access to job-related actions and also allows basic GUI component management (i.e. dock, undock and hide actions)


[image: ../../../_images/toolbar.jpg]
Figure 3-2-1: Description of the various buttons and icons in the toolbar.






Monitoring

The monitoring panel provides a centralised view of all existing GANGA jobs. It provides information on individual jobs and checks for changes in the monitored fields for all jobs in transient states (i.e. submitted and running job states). Together with the menubar and toolbar, the monitoring panel constitutes the GANGA GUI main window.

The monitoring panel also has the logical job folders panel attached on its left (click on [image: Toggle logical job folders] button to reveal logical folders panel) and the job details description panel attached on its right (click on [image: Toggle job details] button to reveal job details panel) .


[image: ../../../_images/monitoring_pic_1.jpg]
Figure 3-3-1: A typical view of the monitoring panel with logical job folder organiser (left) and job details (right).




Note

Jobs (when defined and submitted with specialised Splitters) can contain one or more subjobs. These jobs (also known as master jobs) will be displayed in the monitoring panel as job entries that can be expanded. When expanded, its subjobs are displayed accordingly. As there may be many (possibly several thousand) subjobs for a single master job, monitoring of subjobs is only enabled for visible subjobs (i.e. when the corresponding master job is expanded). This helps to reduce the performance impact of subjob monitoring when it is not required.




Customising headers

To change the headers in the monitoring panel, simply right-click within the monitoring panel display widget and select Modify headers from the context-sensitive menu. A list of possible headers will appear in a pop-up window. Simply select headers you are interested in and click OK. Job id and status are mandatory fields and so cannot be changed. You can also change the displayed text of a particular header by left-clicking once on a particular text in the Displayed Text column.


[image: ../../../_images/monitoring_pic_2.jpg]
Figure 3-3-2: Select fields to display in the monitoring panel. Displayed text can be changed as well.




Tip

In the monitoring panel, the arrangement of header fields can be changed by simply left-click and hold on to a particular header and drag it to the desired position.




Tip

Left-clicking on a particular header will sort the list of jobs in that particular order (e.g. clicking on status will sort according to status). Clicking again will reverse that order.






Logical job folders

Logical job folders help to organise jobs into logical collections. Nested folders can be created if it is deemed useful. Existing jobs can be freely added and removed from logical folders as such actions have no bearing on the actual jobs themselves. Right-clicking on logical folders and jobs will reveal a context-sensitive menu of appropriate actions. Figure 3-3-3 shows the various actions that can be initiated on a logical folder. Jobs and logical folders can be moved around by mean of the drag and drop facility; jobs can be dragged from the monitoring panel and dropped onto a logical folder.


[image: ../../../_images/monitoring_pic_3.jpg]
Figure 3-3-3: Logical job folder - A job management feature.






Searching

When the number of jobs increase, it becomes useful to be able to search for particular jobs. The monitoring panel includes just such a search facility that will search for jobs with details (currently displayed in the monitoring panel) that contain the specified string.


[image: ../../../_images/monitoring_pic_4.jpg]
Figure 3-3-4: Search facility locates strings in the monitoring panel.








Job Builder

The job builder is designed to assist in the GANGA job building process. Various attributes of a GANGA job are presented in a nested (tree) list reinforcing the relationship between the various attributes and ensuring that all attributes can be easily accessed.

The job builder is a dockable window which is initially hidden. It becomes visible when a new job is created (i.e. using the [image: New Job] button in the toolbar or menu bar).


[image: ../../../_images/jobbuilder_pic_1.jpg]
Figure 3-4-1: GANGA job builder




Tip

To undock windows (i.e. Job Builder, Scriptor and Log windows), double-click on the docked window’s left vertical border (the left border of each docked window looks slightly different/thicker). To do the reverse (i.e. to dock a floating window), simply double-click on the window’s title bar (i.e. it’s top edge).



The job builder window consists of a top row of multi-function tool buttons (i.e. left-clicking and holding these buttons will reveal a menu of additional functions). Tool buttons with more than one function are typically denoted by ellipsis-trailing text on the tool button (e.g. New…, Save…).


[image: ../../../_images/jobbuilder_pic_2.jpg]
Figure 3-4-2: Job builder tool buttons.



The [image: Kill], [image: Remove] and [image: Submit] tool buttons are single function buttons that perform kill, remove and submit actions on the job concerned respectively.

Clicking on the [image: New...] tool button creates a new job. Clicking and holding the tool button reveals an additional menu that allows the creation of a new job based on existing Templates.


[image: ../../../_images/jobbuilder_pic_3.jpg]
Figure 3-4-3: The New… multifunction tool button.



Clicking on the [image: Save...] tool button saves the job currently being built. Clicking and holding the tool button reveals an additional menu that allows the creation of a copy of the current job and the saving of the current job as a template.


[image: ../../../_images/jobbuilder_pic_4.jpg]
Figure 3-4-4: The Save… multifunction tool button.




Templates

Job templates are designed to store jobs of particular interest which will typically be used to create other similar jobs. Templates can be removed by navigating to Job > Remove Template and selecting a template.


[image: ../../../_images/jobbuilder_pic_5.jpg]
Figure 3-4-5: Naming a new job template.






Splitters

Jobs may be split into smaller fragments to take advantage of distributed system backends (e.g. LCG, LSF). This can be easily achieved by filling in the splitter attribute of a job. To select a suitable splitter, click on the splitter attribute to highlight it. You will be presented with a selection of available splitters. Say we select the ExeSplitter (a simple splitter created for the sole purpose of illustrating the splitting mechanism and not for normal use). ExeSplitter has a single configurable attribute apps. Navigating to apps, we see that a selection of applications can be added to the list using the Add button. Six individually configurable applications have been added to the apps list in the example shown in Figure 3-4-6 below.


[image: ../../../_images/splitter_pic_1.jpg]
Figure 3-4-6: Creating a job that will split into several subjobs.



When this job is submitted, the new job entry in the monitoring panel will be made expandable. Expanding this master job will revealing it’s subjobs. Once subjobs are revealed, they will be monitored as well i.e. their status will be checked and updated. See subjob notes.


[image: ../../../_images/splitter_pic_2.jpg]
Figure 3-4-7: Master job with several subjobs running.








Scriptor

The scriptor is a convenience tool which includes the favourites script store (top-left section), scripting panel with execute button (top-right section) and the interactive Python session (lower-half section).


[image: ../../../_images/scriptor_pic_1.jpg]
Figure 3-5-1: Scriptor - favourites script store (with context-sensitive menu), scripting panel and interactive Python session.



The favourites script store is a store for code snippets designed for quick and easy access. Choose a script from the favourites script store by simply clicking on it and its contents will be displayed in the scriptor window (right of script store).

Right-clicking in the script store will reveal a list of possible actions (see Figure 3-5-1 above):



Exec


Execute the selected script.



New


Create an empty entry in the script store.



Clone


Make a copy of an existing script.



Remove


Delete the currently selected script store entry.



Import


Load a script from an existing file.



Export


Save a selected script to disk.









Tip

Descriptions can be added to existing scripts in the script store by left-clicking on the Description column of a particular script and entering the desired text.



The scripting panel is essentially a scratch pad for GANGA/Python commands allowing you to conveniently create and execute (using the Execute button) snippets of code within the same GANGA session (i.e. all jobs you create, modify or remove will be reflected in the monitoring panel). This is useful for anything from the occasional experimentation to customised bulk job submissions not catered for by existing Splitters.

The interactive Python session window is an emulated Python shell. It is in this shell that scripts edited in the scripting panel are executed. Use the interactive Python session as you would with a normal Python shell.


Note

You will not be able to exit from the interactive Python shell.






Log

The log window displays all log messages that would normally be displayed on the console from which GANGA was executed.







          

      

      

    

  

    
      
          
            
  
Examples

Below are step-by-step examples of three different types of jobs being built and run using the GANGA GUI.



	Generic job


	ATLAS job


	LHCb job








Generic job

This is an extension to the Hello World job described previously. This time, you will get to build a generic job, run it and retrieve its results.

In this example, we have a very simple script called makeDummy which dumps the contents of the directory it is currently in into a file called dummy.txt. You can download it from here [http://ganga.web.cern.ch/ganga/GangaGUI/scripts/makeDummy] (you may have to right-click on the link and save it explicitly). We will now build a GANGA job that will run this script on LCG.


Important

You will need a valid grid certificate to submit jobs to LCG.




Step 1 - Build job

Click on the [image: New Job] icon on the toolbar.

The Job Builder window (if it’s not already visible) will appear allowing you to build a new GANGA job. As before, you will be presented with a list of Job attributes for the new job you have just created.



	Expand the application attribute to reveal its constituent attributes.


	Click on exe and replace the current value with makeDummy.








[image: ../../../_images/genericjob_pic_1.jpg]
Figure 4-1-1: Change the exe value to makeDummy.



	Click on args and delete the existing Hello World argument (using the delete button on the right) as our makeDummy script does not take any arguments.


	The backend attribute should (currently) be set to Local. Change this to LCG. You may see what constituent attributes LCG has but there is no need to change any of its attributes.









[image: ../../../_images/genericjob_pic_2.jpg]
Figure 4-1-2: Backend changed to LCG.



	Click on inputsandbox and add the makeDummy script to the list. All entries in this list will be transferred to the worker node (on LCG in this case).









[image: ../../../_images/genericjob_pic_3.jpg]
Figure 4-1-3: Add the script to the inputsandbox.



	Click on outputsandbox and add dummy.txt to the list. This tells GANGA to retrieve dummy.txt from the worker node when the job has completed.











Step 2 - Submit job



	Click on the [image: Submit] tool button. Refer to the monitoring panel to follow the progress of the job. In the monitoring panel, the job’s status will change and eventually become completed.










Step 3 - Retrieve result



	Once the job has successfully completed, left-click on the job in the monitoring panel to highlight it and click on the [image: Retrieve Output] button in the toolbar. Click the [image: Preview] button to see the contents of the selected file.


	If you wish to retrieve dummy.txt to an alternative location, click on the [image: Browse] button to choose a directory from the directory browse dialog and then click OK. The selected directory will be displayed and the [image: Retrieve] button will be enabled. Click on it to initiate the retrieval.


	Alternatively, you can open the selected file using your favourite editor or any other suitable application. With dummy.txt selected, assuming GANGA GUI knows how to handle .txt files (see Configuring file associations), simply click the [image: Open] button.












[image: ../../../_images/genericjob_pic_4.jpg]
Figure 4-1-4: Retrieve results (i.e. dummy.txt) of the job.








ATLAS job

To be completed…




LHCb job

To be completed…







          

      

      

    

  

    
      
          
            
  
GUI Customisation

GANGA GUI maintains a configuration file ~/gangadir/gui/GangaGUI.cfg. However, this file is not designed to be modified by the user. Customisation can be achieved through the GUI Customisation dialog invoke by navigating the menubar to View > GUI Configuration.

Configurable items are grouped into several categories: General, Monitoring, Job Builder, Scriptor, Log and Logical Folder. The majority of the configurable items are self-explanatory. There are, however, several more complex  configurable items and these will be described briefly below.



	
	General configurations

	
	File associations


	Invoking external applications










	
	Monitoring configurations

	
	Status colour schema










	Job Builder configurations


	Scriptor configurations


	Log configurations


	Logical Folder configurations








Tip

As with most other widgets, move the mouse pointer over individual widgets and tooltips will appear explaining what the widgets do and how to use them. You may have to move the mouse over the headers of list widgets to see their associated tooltips.




[image: ../../../_images/guiconfig_pic_1.jpg]
Figure 5-1: GUI Configuration dialog.




General configurations


File associations

GANGA GUI allows retrieved output files to be opened with specific applications defined by the user. Refer to section on result retrieval. Tick the checkbox for external applications that have graphical user interfaces (GUIs). This tells the GANGA GUI not to invoke the external application in a shell. Conversely, if the external application needs to execute in a shell (i.e. console application), untick the checkbox.


[image: ../../../_images/guiconfig_pic_2.jpg]
Figure 5-2: Specifying file extension associations.






Invoking external applications

External applications can be invoked from within GANGA GUI to access output results (i.e. output files generated from job runs). However, many of these external applications do not have GUIs and will run in the console window used to start GANGA GUI. This is typically not the desired behaviour. To start these non-GUI external applications in separate console windows, they have to be started in their own shells. On Linux and Mac OS X, these applications can to be run from a new shell session by pre-pending xterm -e to the external application e.g. xterm -e pico. The shell invocation command is specified in the Shell_Command configuration and is used when the file association indicates that the external application does not have a GUI.


[image: ../../../_images/guiconfig_pic_3.jpg]
Figure 5-3: Specifying the shell command to open external applications with no GUIs.








Monitoring configurations


Status colour schema

Job status have associated colours that are used in the monitoring panel. This colour assignment can be customised. By clicking on a specific status in the Master column (corresponding to master job status), a context-sensitive menu pops up allowing the user to further select the foreground or background to customise.

Subjob colour customisation has been deliberately restricted. Foreground and background sliding bars adjust brightness but not colour. This is to minimise unnecessary confusion that may arise if master jobs and subjobs with the same status are assigned different colours.


[image: ../../../_images/guiconfig_pic_4.jpg]
Figure 5-4: Defining the colours used in the monitoring panel.








Job Builder configurations

To be completed…




Scriptor configurations

To be completed…




Log configurations

To be completed…




Logical Folder configurations

To be completed…







          

      

      

    

  

    
      
          
            
  
FAQ

To be completed…
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Introduction

GANGA GUI is the GUI (Graphical User Interface) front-end to GANGA [http://ganga.web.cern.ch/ganga/] allowing users not comfortable working at the console the choice to work in a graphical environment. It is developed with PyQt [http://www.riverbankcomputing.co.uk/pyqt/index.php] (Python-bindings to the Qt [http://www.trolltech.com/products/qt/index.html] graphical toolkit) and is built on top of the GANGA GPI (GANGA Public Interface).

GANGA GUI not only allows the user to build a GANGA job, submit it (i.e. execute it) locally or to a selection of distributed systems (e.g. batch systems, the Grid) and subsequently retrieve the results, it also provides a customisable job monitoring window that keeps track of running jobs and their status, a job management facility to organise past jobs and quick-scripting tools to run favourite code snippets all within an integrated graphical environment.




Quick Start

In this section, you will submit a simple GANGA Hello World job just to get a feel of how the GANGA GUI works.


Step 1 - Start GANGA GUI

At the console, start GANGA with the GUI as the front-end by giving the --gui argument:

$ ganga --gui





If it’s your first time running GANGA, you will be presented with the following lines:

*** Welcome to Ganga ***
Version: CVS_HEAD
Documentation and support: http:/cern.ch/ganga
Type help() or help('index') for online help.

It seems that you run Ganga for the first time and you do not have the
config file: ~/.gangarc

Would you like to create config file with standard settings ([y]/n) ?y
Created standard config file /home/clat/.gangarc

Press <Enter> to continue.





As requested, create a new GANGA config file with standard settings and hit Enter to continue. There may be more log messages filling your console window but you will eventually be presented with a GUI that looks much like this:


[image: ../../../_images/quickstart_pic_1.jpg]
Figure 2-1: Ganga GUI start-up view






Step 2 - Build job

To create a new GANGA job, click on the [image: New Job] icon (leftmost icon on the toolbar).

The Job Builder window (see Figure 2-2) will appear allowing you to build a new GANGA job. In this example, Job 2068 was created showing a list of Job attributes. Expand the application attribute to reveal its constituent attributes. Click on exe and you will see that this job will run the executable echo. Click on args to see the argument (Hello World in this case) that will be passed to the executable.


[image: ../../../_images/quickstart_pic_2.jpg]
Figure 2-2: Creating a new job with the Job Builder.



The monitoring panel (i.e. the table-like widget with headings just below the toolbar) in the main GANGA GUI window, will correspondingly show the new job that you have just created.


[image: ../../../_images/quickstart_pic_3.jpg]
Figure 2-3: Newly created job in the monitoring panel.






Step 3 - Submit job

You are now ready to submit the Hello World job. To submit, simply click on  [image: Submit button] in the Job Builder window (top-right corner).

In the monitoring panel, the job’s status will change and eventually become completed.


[image: ../../../_images/quickstart_pic_4.jpg]
Figure 2-4: Job has successfully completed.






Step 4 - Retrieve result

To retrieve the job’s output, right-click on the job entry (in the monitoring panel) and select Retrieve output to display the Retrieve output dialog box.
Select the stdout file and click on the [image: Preview] button (top-right corner) in the dialog box to preview its contents.


[image: ../../../_images/quickstart_pic_5.jpg]
Figure 2-5: Retrieve output of the job.



To save the output file (i.e. stdout) to a separate location, click on the [image: Browse] button and choose a directory from file browse dialog. Once a directory is selected, click on the [image: Retrieve] button.






Getting around


	The GANGA GUI is designed with component windows that can be undocked from the main window to allow you to customise its layout according to your needs. The GANGA GUI is made up of several components:

	
	Menubar


	Toolbar


	Monitoring


	Job Builder


	Scriptor


	Log









Tip

Tooltips will appear when you move the mouse pointer over most widgets. This is a great way to understand what they are and how to use them. You may have to move the mouse over the headers of list widgets to see their associated tooltips.




Menubar

Menu items are divided into job actions (Job), logical folder management actions (Folders), GUI management and configuration actions (View) and application assistance (Help).


[image: ../../../_images/menubar_pic_1.jpg]
Figure 3-1-1: Job-related actions.




[image: ../../../_images/menubar_pic_2.jpg]
Figure 3-1-2: Logical Folder management actions.




[image: ../../../_images/menubar_pic_3.jpg]
Figure 3-1-3: GUI management and configuration actions.






Toolbar

The toolbar provides quick access to job-related actions and also allows basic GUI component management (i.e. dock, undock and hide actions)


[image: ../../../_images/toolbar.jpg]
Figure 3-2-1: Description of the various buttons and icons in the toolbar.






Monitoring

The monitoring panel provides a centralised view of all existing GANGA jobs. It provides information on individual jobs and checks for changes in the monitored fields for all jobs in transient states (i.e. submitted and running job states). Together with the menubar and toolbar, the monitoring panel constitutes the GANGA GUI main window.

The monitoring panel also has the logical job folders panel attached on its left (click on [image: Toggle logical job folders] button to reveal logical folders panel) and the job details description panel attached on its right (click on [image: Toggle job details] button to reveal job details panel) .


[image: ../../../_images/monitoring_pic_1.jpg]
Figure 3-3-1: A typical view of the monitoring panel with logical job folder organiser (left) and job details (right).




Note

Jobs (when defined and submitted with specialised Splitters) can contain one or more subjobs. These jobs (also known as master jobs) will be displayed in the monitoring panel as job entries that can be expanded. When expanded, its subjobs are displayed accordingly. As there may be many (possibly several thousand) subjobs for a single master job, monitoring of subjobs is only enabled for visible subjobs (i.e. when the corresponding master job is expanded). This helps to reduce the performance impact of subjob monitoring when it is not required.




Customising headers

To change the headers in the monitoring panel, simply right-click within the monitoring panel display widget and select Modify headers from the context-sensitive menu. A list of possible headers will appear in a pop-up window. Simply select headers you are interested in and click OK. Job id and status are mandatory fields and so cannot be changed. You can also change the displayed text of a particular header by left-clicking once on a particular text in the Displayed Text column.


[image: ../../../_images/monitoring_pic_2.jpg]
Figure 3-3-2: Select fields to display in the monitoring panel. Displayed text can be changed as well.




Tip

In the monitoring panel, the arrangement of header fields can be changed by simply left-click and hold on to a particular header and drag it to the desired position.




Tip

Left-clicking on a particular header will sort the list of jobs in that particular order (e.g. clicking on status will sort according to status). Clicking again will reverse that order.






Logical job folders

Logical job folders help to organise jobs into logical collections. Nested folders can be created if it is deemed useful. Existing jobs can be freely added and removed from logical folders as such actions have no bearing on the actual jobs themselves. Right-clicking on logical folders and jobs will reveal a context-sensitive menu of appropriate actions. Figure 3-3-3 shows the various actions that can be initiated on a logical folder. Jobs and logical folders can be moved around by mean of the drag and drop facility; jobs can be dragged from the monitoring panel and dropped onto a logical folder.


[image: ../../../_images/monitoring_pic_3.jpg]
Figure 3-3-3: Logical job folder - A job management feature.






Searching

When the number of jobs increase, it becomes useful to be able to search for particular jobs. The monitoring panel includes just such a search facility that will search for jobs with details (currently displayed in the monitoring panel) that contain the specified string.


[image: ../../../_images/monitoring_pic_4.jpg]
Figure 3-3-4: Search facility locates strings in the monitoring panel.








Job Builder

The job builder is designed to assist in the GANGA job building process. Various attributes of a GANGA job are presented in a nested (tree) list reinforcing the relationship between the various attributes and ensuring that all attributes can be easily accessed.

The job builder is a dockable window which is initially hidden. It becomes visible when a new job is created (i.e. using the [image: New Job] button in the toolbar or menu bar).


[image: ../../../_images/jobbuilder_pic_1.jpg]
Figure 3-4-1: GANGA job builder




Tip

To undock windows (i.e. Job Builder, Scriptor and Log windows), double-click on the docked window’s left vertical border (the left border of each docked window looks slightly different/thicker). To do the reverse (i.e. to dock a floating window), simply double-click on the window’s title bar (i.e. it’s top edge).



The job builder window consists of a top row of multi-function tool buttons (i.e. left-clicking and holding these buttons will reveal a menu of additional functions). Tool buttons with more than one function are typically denoted by ellipsis-trailing text on the tool button (e.g. New…, Save…).


[image: ../../../_images/jobbuilder_pic_2.jpg]
Figure 3-4-2: Job builder tool buttons.



The [image: Kill], [image: Remove] and [image: Submit] tool buttons are single function buttons that perform kill, remove and submit actions on the job concerned respectively.

Clicking on the [image: New...] tool button creates a new job. Clicking and holding the tool button reveals an additional menu that allows the creation of a new job based on existing Templates.


[image: ../../../_images/jobbuilder_pic_3.jpg]
Figure 3-4-3: The New… multifunction tool button.



Clicking on the [image: Save...] tool button saves the job currently being built. Clicking and holding the tool button reveals an additional menu that allows the creation of a copy of the current job and the saving of the current job as a template.


[image: ../../../_images/jobbuilder_pic_4.jpg]
Figure 3-4-4: The Save… multifunction tool button.




Templates

Job templates are designed to store jobs of particular interest which will typically be used to create other similar jobs. Templates can be removed by navigating to Job > Remove Template and selecting a template.


[image: ../../../_images/jobbuilder_pic_5.jpg]
Figure 3-4-5: Naming a new job template.






Splitters

Jobs may be split into smaller fragments to take advantage of distributed system backends (e.g. LCG, LSF). This can be easily achieved by filling in the splitter attribute of a job. To select a suitable splitter, click on the splitter attribute to highlight it. You will be presented with a selection of available splitters. Say we select the ExeSplitter (a simple splitter created for the sole purpose of illustrating the splitting mechanism and not for normal use). ExeSplitter has a single configurable attribute apps. Navigating to apps, we see that a selection of applications can be added to the list using the Add button. Six individually configurable applications have been added to the apps list in the example shown in Figure 3-4-6 below.


[image: ../../../_images/splitter_pic_1.jpg]
Figure 3-4-6: Creating a job that will split into several subjobs.



When this job is submitted, the new job entry in the monitoring panel will be made expandable. Expanding this master job will revealing it’s subjobs. Once subjobs are revealed, they will be monitored as well i.e. their status will be checked and updated. See subjob notes.


[image: ../../../_images/splitter_pic_2.jpg]
Figure 3-4-7: Master job with several subjobs running.








Scriptor

The scriptor is a convenience tool which includes the favourites script store (top-left section), scripting panel with execute button (top-right section) and the interactive Python session (lower-half section).


[image: ../../../_images/scriptor_pic_1.jpg]
Figure 3-5-1: Scriptor - favourites script store (with context-sensitive menu), scripting panel and interactive Python session.



The favourites script store is a store for code snippets designed for quick and easy access. Choose a script from the favourites script store by simply clicking on it and its contents will be displayed in the scriptor window (right of script store).

Right-clicking in the script store will reveal a list of possible actions (see Figure 3-5-1 above):



Exec


Execute the selected script.



New


Create an empty entry in the script store.



Clone


Make a copy of an existing script.



Remove


Delete the currently selected script store entry.



Import


Load a script from an existing file.



Export


Save a selected script to disk.









Tip

Descriptions can be added to existing scripts in the script store by left-clicking on the Description column of a particular script and entering the desired text.



The scripting panel is essentially a scratch pad for GANGA/Python commands allowing you to conveniently create and execute (using the Execute button) snippets of code within the same GANGA session (i.e. all jobs you create, modify or remove will be reflected in the monitoring panel). This is useful for anything from the occasional experimentation to customised bulk job submissions not catered for by existing Splitters.

The interactive Python session window is an emulated Python shell. It is in this shell that scripts edited in the scripting panel are executed. Use the interactive Python session as you would with a normal Python shell.


Note

You will not be able to exit from the interactive Python shell.






Log

The log window displays all log messages that would normally be displayed on the console from which GANGA was executed.






Examples

Below are step-by-step examples of three different types of jobs being built and run using the GANGA GUI.



	Generic job


	ATLAS job


	LHCb job








Generic job

This is an extension to the Hello World job described previously. This time, you will get to build a generic job, run it and retrieve its results.

In this example, we have a very simple script called makeDummy which dumps the contents of the directory it is currently in into a file called dummy.txt. You can download it from here [http://ganga.web.cern.ch/ganga/GangaGUI/scripts/makeDummy] (you may have to right-click on the link and save it explicitly). We will now build a GANGA job that will run this script on LCG.


Important

You will need a valid grid certificate to submit jobs to LCG.




Step 1 - Build job

Click on the [image: New Job] icon on the toolbar.

The Job Builder window (if it’s not already visible) will appear allowing you to build a new GANGA job. As before, you will be presented with a list of Job attributes for the new job you have just created.



	Expand the application attribute to reveal its constituent attributes.


	Click on exe and replace the current value with makeDummy.








[image: ../../../_images/genericjob_pic_1.jpg]
Figure 4-1-1: Change the exe value to makeDummy.



	Click on args and delete the existing Hello World argument (using the delete button on the right) as our makeDummy script does not take any arguments.


	The backend attribute should (currently) be set to Local. Change this to LCG. You may see what constituent attributes LCG has but there is no need to change any of its attributes.









[image: ../../../_images/genericjob_pic_2.jpg]
Figure 4-1-2: Backend changed to LCG.



	Click on inputsandbox and add the makeDummy script to the list. All entries in this list will be transferred to the worker node (on LCG in this case).









[image: ../../../_images/genericjob_pic_3.jpg]
Figure 4-1-3: Add the script to the inputsandbox.



	Click on outputsandbox and add dummy.txt to the list. This tells GANGA to retrieve dummy.txt from the worker node when the job has completed.











Step 2 - Submit job



	Click on the [image: Submit] tool button. Refer to the monitoring panel to follow the progress of the job. In the monitoring panel, the job’s status will change and eventually become completed.










Step 3 - Retrieve result



	Once the job has successfully completed, left-click on the job in the monitoring panel to highlight it and click on the [image: Retrieve Output] button in the toolbar. Click the [image: Preview] button to see the contents of the selected file.


	If you wish to retrieve dummy.txt to an alternative location, click on the [image: Browse] button to choose a directory from the directory browse dialog and then click OK. The selected directory will be displayed and the [image: Retrieve] button will be enabled. Click on it to initiate the retrieval.


	Alternatively, you can open the selected file using your favourite editor or any other suitable application. With dummy.txt selected, assuming GANGA GUI knows how to handle .txt files (see Configuring file associations), simply click the [image: Open] button.












[image: ../../../_images/genericjob_pic_4.jpg]
Figure 4-1-4: Retrieve results (i.e. dummy.txt) of the job.








ATLAS job

To be completed…




LHCb job

To be completed…






GUI Customisation

GANGA GUI maintains a configuration file ~/gangadir/gui/GangaGUI.cfg. However, this file is not designed to be modified by the user. Customisation can be achieved through the GUI Customisation dialog invoke by navigating the menubar to View > GUI Configuration.

Configurable items are grouped into several categories: General, Monitoring, Job Builder, Scriptor, Log and Logical Folder. The majority of the configurable items are self-explanatory. There are, however, several more complex  configurable items and these will be described briefly below.



	
	General configurations

	
	File associations


	Invoking external applications










	
	Monitoring configurations

	
	Status colour schema










	Job Builder configurations


	Scriptor configurations


	Log configurations


	Logical Folder configurations








Tip

As with most other widgets, move the mouse pointer over individual widgets and tooltips will appear explaining what the widgets do and how to use them. You may have to move the mouse over the headers of list widgets to see their associated tooltips.




[image: ../../../_images/guiconfig_pic_1.jpg]
Figure 5-1: GUI Configuration dialog.




General configurations


File associations

GANGA GUI allows retrieved output files to be opened with specific applications defined by the user. Refer to section on result retrieval. Tick the checkbox for external applications that have graphical user interfaces (GUIs). This tells the GANGA GUI not to invoke the external application in a shell. Conversely, if the external application needs to execute in a shell (i.e. console application), untick the checkbox.


[image: ../../../_images/guiconfig_pic_2.jpg]
Figure 5-2: Specifying file extension associations.






Invoking external applications

External applications can be invoked from within GANGA GUI to access output results (i.e. output files generated from job runs). However, many of these external applications do not have GUIs and will run in the console window used to start GANGA GUI. This is typically not the desired behaviour. To start these non-GUI external applications in separate console windows, they have to be started in their own shells. On Linux and Mac OS X, these applications can to be run from a new shell session by pre-pending xterm -e to the external application e.g. xterm -e pico. The shell invocation command is specified in the Shell_Command configuration and is used when the file association indicates that the external application does not have a GUI.


[image: ../../../_images/guiconfig_pic_3.jpg]
Figure 5-3: Specifying the shell command to open external applications with no GUIs.








Monitoring configurations


Status colour schema

Job status have associated colours that are used in the monitoring panel. This colour assignment can be customised. By clicking on a specific status in the Master column (corresponding to master job status), a context-sensitive menu pops up allowing the user to further select the foreground or background to customise.

Subjob colour customisation has been deliberately restricted. Foreground and background sliding bars adjust brightness but not colour. This is to minimise unnecessary confusion that may arise if master jobs and subjobs with the same status are assigned different colours.


[image: ../../../_images/guiconfig_pic_4.jpg]
Figure 5-4: Defining the colours used in the monitoring panel.








Job Builder configurations

To be completed…




Scriptor configurations

To be completed…




Log configurations

To be completed…




Logical Folder configurations

To be completed…






FAQ

To be completed…
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