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Introduction

Even though computational grids is a solution to compute problems
unsolvable otherwise, grid usage is widely established a tricky domain.

Hopefully, categories of problems exhibit naturally parallel aspects:

design of experiments,

evolutionary algorithms,

stochastic simulations with many replications,

...

=> It is possible to develop a generic software framework for
distributing naturally parallel application.
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From a sequential approach...

OpenMOLE was originally a platform for experimenting on models on a
single computer (SimExplorer).

Central concepts;

tasks (software components),

sequence of tasks,

loops on a sequence of tasks.

Global input 

Exploration loop

Global output

exploration
terminated

generate inputs

launch model

process the outputs

Set the experimental factor values

These concepts were inherently sequential !
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... to a distributed approach.

The project was redesigned from scratch in October 2008.

A workflow approach was chosen because it provides both:

sequential relationships between tasks
where needed,

naturally parallel representations of algo-
rithms.

Untie distributed algorithms and execution environments = environment
agnostic distributed algorithms.
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OpenMOLE:

allows the definition of complex work-
flows for model exploration, Exploration

of the space of
parameters

Exploration
plan

u
se

s>

Aggregation
of the results

manages the execution of these work-
flows on the user desktop PC,

provides transparent delegation mech-
anisms of part of these workflow’s ex-
ecution to distributed environments
(grids, clusters, ssh servers).

Exploration
of the space of

parameters

Exploration
plan

u
se

s>

Aggregation
of the results

Model
execution

9

15

Scheduled : 3563
Running : 71436

Crédit : Imperial College

140 institutions
50 countries
+ 15 000 users
100 000 computation units

EGEE
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Tasks

Definition

A task decribes a portable computation which can be executed on any
execution environment. Task is polymorphic and extensible.

Task

GroovyTask

ScilabTask OctaveTask RTask

VirtualizedTaskChartTask

SytemExecTask
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Simple Transitions
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Exploration transition
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Aggregation transition

Romain REUILLON, Mathieu LECLAIRE OpenMOLE: a grid enabled workflow platform June 2, 2010 11 / 33



Outline
Genesis

OpenMOLE
Task delegation

Scientific projects

Aggregation transition

Romain REUILLON, Mathieu LECLAIRE OpenMOLE: a grid enabled workflow platform June 2, 2010 11 / 33



Outline
Genesis

OpenMOLE
Task delegation

Scientific projects

Outline

1 Genesis

2 OpenMOLE

3 Task delegation

4 Scientific projects

Romain REUILLON, Mathieu LECLAIRE OpenMOLE: a grid enabled workflow platform June 2, 2010 12 / 33



Outline
Genesis

OpenMOLE
Task delegation

Scientific projects

OpenMOLE allows declarative delegation of tasks on distributed
execution environments.

OpenMOLE manages data and file
transfers between the workflow tasks
(executed locally, or remotely on an ex-
ecution node of a cluster or a grid) 4 5 9

6 3 1
4 4 5( (
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Delegation of a task onEGEE
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Drawing distribution of random variables
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Projects:

Computer sci-
ence

multi-scale percolation in
collaboration

IRD institute

Modeling theory
predator-prey model of sa-
vanna

PATRES Euro-
pean project and
CEMAGREF

Viability
viability aplied to complex
food process

INCALIN French
research project
and INRA

Optimization
multi-objective optimiza-
tion using distributed
evolutionary algorithms

DREAM European
research project

Physics self-propelled particles
Complex System
Institute

Coming soon:

Image processing cell tracking on embryos
Bioemergences
European research
project

Image processing
functional analysis of brain
images

INSERM
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Conclusion

The genericity of the platform has been assessed on many real use-cases.
OpenMOLE reduces dramatically the engineering time to develop
grid-enabled complex system in silico experiments.

Advanced features:

Extensible platform through plugins (30 plugins and the number is
growing).

Statistically sounded over-submission algorithms for efficient grid
execution.

Workflow jobs grouping in a single grid job.

Multi-scale workflows (tasks encapsulating workflows).

Virtualization for portability of legacy software.
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Conclusion

Where we are now:

Packaging a command line user interface version (almost done).

Designing a graphical user interface.

Writing consistent user documentation.

Perspectives:

Generic workflow patterns for scientific algorithms.

Collaborative development on workflows (decentralized versioning
system).

Meta-data management.
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t e x t V a r i a b l e = new Proto type ( ” t e x t ” , S t r i n g )

a s s i gnTask = new GroovyTask ( ” As s i gn t a s k ” )
a s s i gnTask . setCode ( ” t e x t = ’ He l l o wor ld ! ’ ” )
a s s i gnTask . addOutput ( t e x t V a r i a b l e )

h e l l oTa s k = new GroovyTask ( ”Sample groovy t a s k ” )
h e l l oTa s k . setCode ( ” p r i n t l n t e x t ” )
h e l l oTa s k . add Input ( t e x t V a r i a b l e )

a s s i gnTaskCap su l e = new TaskCapsu le ( a s s i gnTask )
h e l l oTa s kCap su l e = new TaskCapsu le ( h e l l oTa s k )
ex = new Mole ( a s s i gnTaskCapsu l e , h e l l oTa s kCap su l e ) . c r e a t eE x e c u t i o n ( )
ex . s t a r t ( )
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