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Overview 

• General VIP presentation 

• Performance optimizations 

• Tools for multi-modality simulations 

• Conclusions and perspectives  

• Hands-on 
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Web portal 

Users 

579 registered users in April 2014 (200 in France) 

Most used robot certificate in EGI (http://go.egi.eu/wiki.robot.users) 

Neuro-image analysis Cancer therapy simulation 

Prostate radiotherapy  plan simulated  

with GATE(L. Grevillot and  D. Sarrut) 

Image simulation 

Echocardiography simulated with  

FIELD-II (O. Bernard et al) 

Modeling and optimization of 

distributed computing systems 

Acceleration yielded by non-clairvoyant 

task replication (R. Ferreira da Silva et al) 

Brain tissue segmentation 

with Freesurfer 

Scientific applications 

 

 

  

 

 

 

 

 

 

Infrastructure 

Supported by EGI Infrastructure 

Uses biomed VO (most used EGI VO for life sciences in 2013) 

VIP accounts for ~25% of biomed's activity 

VIP consumes ~50 CPU years every month 

  

 

 

 

 

 

 

DIRAC 

France-Grilles 

Application as a service 

File transfer to/from grid  

 

 

 

 

 

 

 

Virtual Imaging Platform 
http://www.creatis.insa-lyon.fr/vip 
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A web portal for medical image applications on grids 

Launch applications 

Transfer files 

https://vip.creatis.insa-lyon.fr 

Virtual Imaging Platform (VIP) 
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User 

Web portal 

0. Login 

1. Send input data 

Storage 

system 

Workflow engine 

(Moteur + GASW) 

3. Launch workflow 

Pilot Manager 

(DIRAC) 

4. Generate and 

submit task 

5. Submit and 6. Schedule pilot jobs 

2. Transfer 

input files 

Computing sites 

7. Get task 8. Get files 

9. Execute 

10. Upload results 

VIP Architecture 
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Client PC 
User  

Interface 

DCI 

Lyon 

Berlin 

Rome 

Athens 

• High Throughput Computing (HTC) 
Several computing clusters across multiple administrative 
boundaries 

Loosely coupled jobs 
 

• European Grid Infrastructure (EGI) 
Biomed Virtual Organization 

• ~100 computing centers 
 

• Challenges 
~15% of job failures (quota violations, file transfers, application 
errors) 

Waiting times of a few minutes to a few hours 

Distributed computing infrastructures 
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Monte-Carlo simulations  

• Repeated random sampling of solution space 
Large number of independent events 

• Parallelisation: split and merge 
Define a domain of possible inputs. 

Process the inputs. 

Merge the results. 

• Example: GATE simulator  
Simulation of particle tracking 

Based on GEANT4 

Nuclear medicine simulations for  

Positron Emission Tomography (PET)  

and radiation therapy imaging 

OpenGATE international collaboration 

[Allison et al., 2006] 

Computing π 

Source: Wikipedia 

3D whole-body F18-FDG PET scan simulated 

with GATE, representing 4,000 CPU hours (5.3 

months). Credits: IMNC-IN2P3. 
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Monte-Carlo on EGI 

Latency 
Resubmission of  

failed jobs 

Merging  

time 

Heterogeneity (same start, different finish time) 

Jobs 

Example of a static-splitted Monte-Carlo execution on EGI 
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Proposed dynamic parallelization 

• N parallel workers simulate as much as possible (up to E) 
 

Dynamic Worker 

   While “stop” not received: 

            Simulate events during x seconds 

            Update master counter 

   End while 

 

Master 

   While e ≠ E 

      e ←# simulated events 

    End while 

    Stop the workers 

Static Worker 

   Simulate E/N events 

Dynamic Worker 

   Simulate as much as possible 
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Dynamic parallelization results 

All computing jobs finish simultaneously. 

Optimal resource usage and makespan. 
Failed jobs do not need resubmission 

delta 
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Dynamic execution in production 

• GATE execution  
Using the proposed dynamic algorithm → speed-up 392 

Cumulated CPU time of 282 days executed with the GATE-Lab in 17.3 hours  
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Automatic task replication  

• Replicate late tasks to increase chances of fast 
completion 

• Be careful of resource waste 

• Algorithm 

If task is detected late 

       If task only has late replicas 

 If no task replica is queued 

        Replicate task 

 End if 

       End if 

End if 

 

If a task replica is detected late 

       Cancel task replica 

End if 

Credits: Rafael Ferreira da Silva, 

Tristan Glatard and Frédéric 

Desprez, [Silva et al, FGCS 2013] 
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A repository of multi-physics models 

• Semantic description of models, simulation processes and data 

• Multi-modality models can be shared and used in simulations 
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A repository of simulated data 

• A repository stores semantically annotated simulated data 
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Conclusions 

• VIP 
One of the most used EGI platforms 

Users can transfer files and launch applications 

Computing sites and file locations are automatically 
selected 

Applications are external to the portal  

Integrates tools for multi-modality simulations 

• Perspectives 
Keep it up and running for daily scientific production 

Integrate cloud resources (DIRAC-VM ?) 

Integrate new applications 
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Hands-on 

• Log in at https://vip.creatis.insa-lyon.fr/ 

• Check your account type 
Join groups tutorial and GateLab 

• Launch simulations 
Install Java plugin : sudo apt-get install icedtea-7-plugin 

Download GateLab inputs 

Launch GateLab 

Launch SimuBloch (SimuBloch SE 0.3 with example inputs) 

• Follow simulations 
Look at the logs and performance statistics 

• Retrieve and visualize outputs 
/opt/vv-1.3.1-Linux/bin/vv-1.3.1-x86_64 
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Thank you for your attention! 

Questions? 


