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• 2004: Institut Pasteur + RPBS -> “Mobyle” project
– Participatory conception

• Early 2008:  Mobyle@pasteur open

• End 2008:  Mobyle@RPBS open

• 2009:  Mobyle@LIPM,  Mobyle@genouest open

2009: MobyleNet Project: network of Mobyle portals

• 2009:  IbiSA label

• 2010:  Mobyle@CBS, Mobyle@Migale, Mobyle@IPMC, Mobyle@IGR, ... to appear
 

History
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Why MobyleNet ?



Nucleic Acids Research Web Server Issue

2004 ~ 137 papers 
“from BLAST services to three-dimensional protein structure prediction.”

R. Gautier, A.-C. Camproux, and P. Tufféry
    SCit: web tools for protein side chain conformation analysis
    Nucl. Acids Res. 2004 32: W508-W511.

2009  ~120 papers 
“metagenomics, molecular network and pathway analysis and biological text mining.”

2010   ~ 120 papers  “Synthetic biology.”

Peter Schmidtke, Vincent Le Guilloux, Julien Maupetit, and Pierre Tufféry
fpocket: online tools for protein ensemble pocket detection and tracking
Nucleic Acids Research Advance Access published on May 16, 2010.

Why MobyleNet ?



1. Lots of new methods each year: k *100 new services . year

New themes, new skills, new data types, ... 

==> Need for resource discovery facilities

2. Evolution towards complex treatments, multi-scale analyses, knowledge integration

==> Need for complex treatments facilities (pipelines, workflows, protocols, ...)

3. Biologists and bioinformaticians do not share the same usage of the tools

==> Avoid programmatic access to tools

  

Why MobyleNet ?



Possible strategy 1:

Setup reference bioinformatics
Centers (national, worldwide):
Integrate databanks + tools at one place

But: uneasy to deal with increasing
Data, methods, approaches, ...
Surprisingly, no offer (yet ?) for 
Integrated workflows through the Web. 

Why MobyleNet ?



Possible strategy 2:

Setup a network of interoperable
Services as web-services:
Elaborate complex treatment flows

But: Unlike bioinformaticians, 
biologists do not like/know how to deal 
with programmatic access to treatment. 
Prefer visual access to resource.

Why MobyleNet ?



Possible strategy 3:

Setup resources available through web.

Make web servers interoperable so as to
allow complex protocols.

Make resources available for 
programmatic access for 
Bioinformaticians.

Keep skills close to services.
Make easy to aggregate even small contributions.

Why MobyleNet ?



• An ensemble of web portals 
- User-centered interface using Web
- Based on Mobyle
- Service deployment as web-services still possible
- Services close to skills : “specialized” nodes

• A network of interoperable portals
 - Seamless invocation of remote tools
 - Workflows possible (workflow concept integrated to Mobyle design)
 - Enable a large spectrum of applications (aggregating nodes)

• A confidence network
 - Control over service import/export
 - Redundancy
 - Availability of services

• Opened project
       - Open source
       - New nodes

 

What is MobyleNet ?



• An integrated computational resource 
- No grid, no cloud computing considerations
- standard bandwidth for data -> limit over data size affordable by a web portal.

 - Each node might have a distinct architecture for calculation (flexible).

• Data sharing space 
 - No data sharing: each node manages its banks and workspace independently.

• Frozen vision of online service setup
- Each portal is customizable
- Themes, services, data-types can evolve freely (new types, new categories of services).

• A 100% operational project (some features still in development)
  

What is MobyleNet not ?
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• Mobyle
– Mobyle core server

• Mobyle companions
– BMID (interface designer)
– BCBBPipe (workflows)
– Charlyse (workflows with indexation of analyses)
– PlayMoby (BioMOBY web-services)
– Mobyle Opal (Opal web-services)



  a bioinformatics analysis Web portal.

  provides an access to bioinformatics command line tools via a web interface.

  emphasis on:

• usability for biologists,

• extensibility for developers,

• maintainability for server administrators

What is Mobyle ?



Mobyle design for users :



Mobyle design for developers :
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Command line invocation

AJAX Dialog 



Mobyle design for administrators and service 
providers :



<program>
  <head>
    <name>fpocket2</name>
    <version>1.0</version>
    <doc>
      <title>fpocket2</title>
      <description>

<text lang="en">
  A program for pocket identification
  in protein structures
</text>

      </description>
      <comment>

<text lang="en">
  fpocket is a very fast open source protein pocket (cavity)
  detection algorithm based on Voronoi tessellation. As the
  algorithm is very fast it can be used on a large scale level
  (PDB size for instance).
</text>

      </comment>
      <reference>

fpocket: online tools for protein ensemble pocket detection
and tracking. Schmidtke P, Le Guilloux V, Maupetit J, Tuffery
P. Nucleic Acids Res. 2010 May 16.

      </reference>
      <reference>

Fpocket: an open source platform for ligand pocket detection.
Le Guilloux V, Schmidtke P, Tuffery P.
BMC Bioinformatics. 2009 Jun 2;10:168.

      </reference>
      <authors>Schmidtke P, Le Guilloux V, Maupetit J, Tuffery P.</authors>
      <doclink>http://fpocket.sourceforge.net/</doclink>
    </doc>
    <category>Structure:Pockets</category>
    <command>wfpocket</command>
  </head>

Mobyle service publication: xml / relax NG 



<program>
  <head>
    <name>fpocket2</name>
    <version>1.0</version>
    <doc>
      <title>fpocket2</title>
      <description>

<text lang="en">
  A program for pocket identification
  in protein structures
</text>

      </description>
      <comment>

<text lang="en">
  fpocket is a very fast open source protein pocket (cavity)
  detection algorithm based on Voronoi tessellation. As the
  algorithm is very fast it can be used on a large scale level
  (PDB size for instance).
</text>

      </comment>
      <reference>

fpocket: online tools for protein ensemble pocket detection
and tracking. Schmidtke P, Le Guilloux V, Maupetit J, Tuffery
P. Nucleic Acids Res. 2010 May 16.

      </reference>
      <reference>

Fpocket: an open source platform for ligand pocket detection.
Le Guilloux V, Schmidtke P, Tuffery P.
BMC Bioinformatics. 2009 Jun 2;10:168.

      </reference>
      <authors>Schmidtke P, Le Guilloux V, Maupetit J, Tuffery P.</authors>
      <doclink>http://fpocket.sourceforge.net/</doclink>
    </doc>
    <category>Structure:Pockets</category>
    <command>wfpocket</command>
  </head>



BMID     http://exon.niaid.nih.gov/BMID/

On-line creation/edition of interface:
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Mobyle user side



Search box

External help 
pages

User session

Mobyle user sideMobyle user side

Program 
menu

Search for 
program

Data box



Databox

copy/paste



Databox

Data load from banks



Databox

Bookmark

Databox



Lancement

Launch job



Résultats

controls

Preview

Complete view

Bookmark

On the fly 
pipeline

Job status / identifier



Mobyle: embedding applets



Data viewers
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PlayMOBY: Interoperability through BioMOBY
Sébastien Letort,  Sébastien Carrere, Jérôme Gouzy

Mobyle service

PlayMOBY

Remora Taverna Perl, Python, ...

BioMOBY service

http://lipm-bioinfo.toulouse.inra.fr/download

Licence CeCILL



PlayMOBY: Trusted network and QoS

- Monitoring

- Report Qbios compatible
 http://gforge.inria.fr/projects/qbios/ 

F. Moreews, C. Caron et al. 

(cf ReNaBi BioWorkFlow project)
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BCBBPipe (Coll. NIAID / NIH)

<workflow>
  <head>
    <name>toto</name>
    <version>1.1</version>
    <doc>
      <title>test workflow</title>
      <description>this workflow is a test one</description>
    </doc>
  </head>
  <flow>
    <task id="1" service="clustalw-multialign" suspend="False">
      <description>Run a clustalw</description>
    </task>
    <task id="2" service="protdist" suspend="True">
      <description>Run a protdist</description>
    </task>
    <link toTask="1" fromParameter="1" toParameter="infile"/>
    <link toTask="1" fromParameter="2" toParameter="outputformat"/>
    <link fromTask="1" toTask="2" fromParameter="aligfile" toParameter="infile"/>
    <link fromTask="2" fromParameter="outfile" toParameter="3"/>
  </flow>
  <parameters>
    <parameter id="1">
       .....
    </parameter>
  </parameters>
</workflow>



BCBB Workflow Designer (NIAID / NIH): http://exon.niaid.nih.
gov/mobyleWorkflow/

http://exon.niaid.nih.gov/mobyleWorkflow/
http://exon.niaid.nih.gov/mobyleWorkflow/
http://exon.niaid.nih.gov/mobyleWorkflow/
http://exon.niaid.nih.gov/mobyleWorkflow/
http://exon.niaid.nih.gov/mobyleWorkflow/
http://exon.niaid.nih.gov/mobyleWorkflow/
http://exon.niaid.nih.gov/mobyleWorkflow/
http://exon.niaid.nih.gov/mobyleWorkflow/


Charlyse (LIPM)

In situ workflows



Charlyse (LIPM)
Workflow meta data management

Sebastien.Carrere@toulouse.inra.fr



Charlyse (LIPM)
Indexation of analyses (EZLeucine), annotation

Sebastien.Carrere@toulouse.inra.fr
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Goecks et al., Genome Biology 2010, 11:R86 
Mobyle vs Galaxy ?



Thoughts about using Galaxy and Mobyle pipelines for NGS 
Sophie Créno, Institut Pasteur

 User needs:

Tracability of analyses
Reusability and sharing of pipelines
Easiness to create pipelines
Workspace shared by/accessible to several users

 Requirements due to data:

Do not upload
Do not duplicate
Accessible by several persons



Mobyle vs Galaxy ?

Mobyle pros:

- Friendly portal
- Diversity of services
- Flexible link towards web-services
- Remote invocation of services

Mobyle cons:

- No workgroup
- No data sharing
- Weak data annotation/indexing
- Large data not yet supported
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1.Seamless remote invocation for user

2.Trusted network

3.Security, robustness

MobyleNet: a network of Mobyle portals



MobyleNet: user side





 Service Import/Export on demand:
 - Administrator selects “exported” services.
 - Administrator selects “imported” services.

 Data
 - User space: stored on the “client” portal
 - Jobs: stored on the execution portal

MobyleNet: trusted network



 Type defined by:

– Biotype: protein, drug, nucleic, …
– Data-type: (class, superclass) e.g. sequence
– Data-Format: e.g. Fasta 

•  result1 as input2 ?

– Data-types and Biotypes must be compatible
– Data-Formats must be compatible (i.e. interconversion is possible)

Program 2Input2 Result2Program 1Input1 Result1 

MobyleNet: Datatypes issues



Dictionary of datatypes over MobyleNet nodes.
  http://MobyleNet.rpbs.univ-paris-diderot.fr
(not public yet)

http://MobyleNet.rpbs.univ-paris-diderot.fr/
http://MobyleNet.rpbs.univ-paris-diderot.fr/
http://MobyleNet.rpbs.univ-paris-diderot.fr/
http://MobyleNet.rpbs.univ-paris-diderot.fr/
http://MobyleNet.rpbs.univ-paris-diderot.fr/
http://MobyleNet.rpbs.univ-paris-diderot.fr/
http://MobyleNet.rpbs.univ-paris-diderot.fr/
http://MobyleNet.rpbs.univ-paris-diderot.fr/


MobyleNet: Easy deployment through KVM 
virtualization

Advantages:

- Flexible administration
- Make testing easy
- Better security

Service isolation
Host isolation

- Easier administration at the 
level of the network (supervisor)
- High availability of services

Invited OS Invited OS Invited OS

Hardware

Application Application Mobyle

KVM

 Linux Kernel (Host)

ISO images to appear on 
mobylenet.rpbs.univ-paris-diderot.fr
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Compatibility
Quality of service
Robustness

“Complex” project

Command 
line

Mobyle
BioMOBY
Web services

Web

PlayMOBY

WorkFlows

Local Server 
Remote portal 

Features



Presently involves 11 nodes nodes

  Mobyle deployed on 8 sites

in production on 4

 Interoperability is effective – 

inter-site pipelining possible 

(http://MobyleNet.rpbs.univ-paris-diderot.fr)

 Service spectrum from genomics to 3D and drugs

MobyleNet' 2010 summary



(Known) Mobyle servers abroad: 

-NIH/NIAID (Washington, US)
-NIH/HELIX (Washington, US)
-NCSU (Caroline du Nord, US)
-PACIFIC BIOSCIENCES (US) 
-CGIAR/CIP (Perou)
-UNAM (Mexique, Mexico)
-UNINA (Naples, Italy)
-ICHEC (Irlande)
-USAL (Salamanque, Spain)
-AG-RESEARCH (New Zealand)
....



Mobyle / MobyleNet

• Several hundreds on-line services (Emboss, 
Phylip, 3D modeling, small compounds, …)

• Since 2008, over  1 000 000 jobs by over 40 
000 users worldwide



Mobyle / MobyleNet: What next ?

 Mobyle 1.0 in test
• release schedule: before end 2010
• Workflows, viewers, command line 

invocation

 Large scale application test: early 2011

 Mobyle 2.0 (Workgroup, annotation, …)
requires core rewriting: end 2011



Thanks !

C. Letondal
H. Ménager
B. Néron
N. Joly
S. Larroudé
B. Caudron

S. Letort
S. Carrere
J. Gouzy

O. Sallou
J. Maupetit
P. Tufféry

A. Saladin



Thanks !

C. Letondal
H. Ménager
B. Néron
N. Joly
S. Larroudé
B. Caudron

GenOuest: O. Colin, O. Sallou
CBS: G. Labesse ,JL Pons
Nice: R. Christen, D. Douguet
ENS: S. LeCrom, L. Jourdren
IGR: Ph. Dessen, H. Ripoche
Migale: F. Samson
InfoChimie: A. Varnek

J. Maupetit
P. Tufféry

A. Saladin
V. Gopalan
Y. Huyen

Ceci n'est pas une plate-forme (?)

S. Letort
S. Carrere
J. Gouzy

O. Sallou
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