5 \
/ Y
7 ; "

/ ’./ 4’,/') . 3 \‘\\ 3 N 3 e \
/ ’ ; y / ’ y ’/ \ . \\\. -\\ N\ \\ \\\ ~

” Johan Montagnat, CNRS / 13S

-9 e o,

Groupement d’Intérét Scientifique France Grilles, partenaire francais de 'Infrastructure de Grille Européenne EGI

www.france-grilles.fr



Use case: multiple sclerosis

Brain

Non-
uniformity

correction »

Intensity
normalisation

Stereotaxic

registration segmentation

»

Classif cation

MR Images
(T1, T2, PD)

Resampling

Preprocessing
Segmentation

Registration
and resampling

Quantif cation

Analysis

Statistical tests

Multimodal MR




Frangecrities| Jse case: multiple sclerosis

N

Brain atrophy correlation with
clinical score (EDSS)
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I“reﬁ&e!Why grids for medical imaging?
) |

Sharing computing resources, data sets,
analysis procedures and expertlze

ssssssssssssss
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>
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Computing power
4
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activity

Involved (as guinea pig) since EDG (2001)
gPTM3D
* LRI-LAL-LIMSI (CNRS - Orsay)

HOPE, GATE
* LPC (CNRS — Clermont Ferrand)

SIMRI3D, ThiS, CAVIAR, Virtual Imaging Plgtform

+ CREATIS (CNRS - Lyon) Cre Y ki

NeuroLOG, Bronze Standard
* 13S (CNRS - Sophia), INRIA
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gPTM3D: radiology data
analysis

Scientif c objectives
* Reconstruction of organ shapes from CT-scans
* Targets augmented reality and therapy planning

anceGrilles

Method
* Supervised radiology volume images reconstruction
o Semi-automatic i -

segmentation algorithm
o Interactive corrections

Groupement d’'Intérét Scient




L =N Bronze Standard:
pL ) Rigid registration algorithms evaluation

Unregistered Reqgistered
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* N images, m algorithms
* N.(N-1).m transformations measured ¢~ Redundancy
* N-1 transformations to estimate

11 12 13

T

31

* Exploit redundancy to compute
o Mean transformations Tij (Bronze standard)

o Variances on the transformations (Accuracy)
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Haemie: SIMRIZD: MRI simulat
EAEERTOS ' 5] , Simuiator
N J
Scientif c objectives
* Better understand MR physics
* Study MR sequences in-silico
* Study MR artefacts
* Validate MR Image processing

algorithms on synthetic yet
realistic Images

Method
* Simulate Bloch's electromagnetism equations

* Parallel (MPI]) implementation
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(::>\.  GATE application to

FranceGrilles

X radiotherapy

Scientif c objectives

* Medical physics: PET camera simulation, radiotherapy,
ocular brachytherapy treatment...

Method

* GEANT4-based software (Monte Carlo)
* Open-GATE collaboration Pl
http://opengatecollaboration.org v A

www.france-grilles.fr



-\ Th|S

France Grilles
P ) Therapeutic Irradiation Simulator

Cancer treatment by irradiation of patient
with beams of photons, protons or carbons

CT images (482x360x141)

3D dose distribution computation
* 700h CPU
* Monte Carlo-based
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http://www.creatis.insa-lyon.fr/rio/ThIS?action=AttachFile&do=get&target=ex2.1-3D-dose.gif

e CAVIAR

& ) cardiovascular sequences analysis

3D+time heart 3D+time motion
segmentation estimation & tracking

Amplitude

219

164

1n.e

558
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A imies NeuroLOG

Neurosciences collaborative platform

S

'_—' !
4

Authentication

II

Semantic
Repository

Semantic Queries
Engine (CORESE)

Client Application J

Query
Interface |

_

METAmorphoses J

(SQL< » RDF)

. Visualizer J Computng

R

Data sets

i
Interface J
-

2\" MOTEUR
I ‘%{J Workflow Engine L

Other optimization
and context-aware

V/ service

1T

SQL - Authorization

Data Federator(DF)

Site-Specific DB 12

(metadata + image file[iBE\- 155

10 WOrKTIOWS

Grid Application
Service Wrapper

!

Grid Interface




(0N V/IP

FranceGrilles

N J  Virtual Imaging Platform

Multi-modality images simulation platform
* Integrating multiple models and simulators

* Easily accessible and extendable

* Simulators interoperability (multiple modality simulations)

Image simulators

MRI || US

PET || CT :>

Parameter maps

Model converters

Models

structure de &8 |
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dles Tools for grid usage

Offer community-level services

* e.g. Medical data management

Make grid accessible to non-specialists,
deliver adapted user interfaces

* GUI and Web portals: e.g. NeuroLOG and VIP
Integrate into existing problem solving
environments

* Deal with legacy: e.g. NeuroLOG

* Help porting existing applications: e.g. workf ows
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€::°N DM

FranceGrilles

N J gLite Medical Data Manager

Objectives
* Expose a standard grid interface (SRM) for medical image servers
(DICOM)
* Use native DICOM storage format
* Fulf Il medical applications security requirements
* Do not interfere with clinical practice I

?‘

Worker Nodes

DICOM
Interface
SRM

B —— DICOM server —
DICOM clients I User Interfaces




FranceGrllles MOTEUR Il—l @fE Ui

workf ow system

Open source workf ow enactor
* Code + docs + tutorial: http://modalis.polytech.unice.fr/softwares

* Targets: ease of use, f exibility, transparent exploitation of
application parallelism

Workflow parallelism Data parallelism Service parallelism
Do’ D1 Do’ D1 Do’ D1
S 1 D ) D1

SZ SZ S3 S:/h
Supports v v \ \

* Scuf language (from myGrid/Taverna) + GWENDIA extensions
* |ntefaced to gLite middleware (EGI) and DIET (Grid'5000)
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http://modalis.polytech.unice.fr/softwares

(N

FranceGrilles

Application workf ow

XJ execution environment
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OV (T
001111101100001
11.01.01.1.11.01.02°1

p,/\9Q
S S
Noy
S
S

NeuroLOG middleware

Service
wrapper

SOAP Grid API

Grid
Gateway
I

O

[

Grid
protocol

=

Grid

esources

s Il
a [l
o 10

a |l o Ijja 10

o Il [0
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I‘| TCUR

Grid enactment
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Legacy codes packaging and deployment
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.. Towards a ready-to-go
execution environment

Integrated, easy-to-deploy environment

Proposed as a base service
* By no way mandatory

Including

* Graphical front-end (GUI)

* Application description / enactment (workf ow)
* Experiments monitoring (dashboard)

* Reliability / performance (pilots)

Groupement d’Intérét Scientifigue France Grilles, partenaire francais de I'Infrastructure de Grille Européenne EGI
www.france-grilles.fr



-g Grilles VB rTOWser G U I
XS http://lwww.vl-e.nl/vbrowser

Manages VOMS credentials
* create VOMS proxy from certif cate

Data transfers from/to local host

* Browses input/result fles
* read/write fles on grid LFC+SE

Execution o S -

* Launches worfklows e ;‘mﬁmﬁ

» Specif ¢ plugins Er || B I e ®
o5 o’ ;ﬁ ﬁ Ef

| Tis/eaTE CAVIAR localhost,/

Groupement d’'Intérét Scientifique




VBrowser[0]:https://wsl.grid.sara.nl/~glatard/workflow/workflow-PTIv75/workflow-PTIv75.html

2 (=Jla)x]

Location Edit View Tools Windows Help

. ; - Lul:atiun: 7

'https: f/ws L.arid.sara.nl/~glatard fworkflow /workflow-PTIV7 5 fworkflow-PTIW7 S html

DEE(e]

lf Resource |

{|[ cobraviewer |

@ myvie

o= [@ fhome/glatard
o= 0@ biomedLFC

o @SRB@sara

oo L iz lonin

- B gwendla cardiac

= files

i@ wsmg,
rezaﬂ,i”hg and

0 amc-ng-enc
o= [ folde
L=
(=)
0 jalkemade
0 jeroene
[ khoulebiar
7 martin
2 matthan
= mdm
[ piter.t.de boer
& remi
o [ data_storage
e I db
o [ joblogs
o= [ masks
o [ output
o [ output-may-2008
o [ output_26-08
o [ scripts
o &7 workflows
o= [ group
? indiviclual
= iaps
nback

A B B A

roi
0 groupAnalyzes
£ individual&nalyzes
o [ inputs
7 flirt_and_roi_indiv.s

o WeeTOTW

J http

o [ results
o [ silvia
o= [ testVFSLFC
o= i testVFSLFC2
o [ tristan
o [ wibisono

& garbage.sh

I hello-1228916611960604456 1

o= DR ccll

Status Services Input Results Info

ind
Workflow
monitoring

ivAnalysis

Configuration | JobStatus |

Update Periodic Refresh{minute):

1

Job Actions

| Retrieve Output || Cancel jobs || Select/Unselect

=
£

JobID

JobStatus

link Out

S

bitpe Uik oridl cara nl anon

DONE (sUC...

Mot yet.

https://rb.grid.sara.nl: 9000,

DONE SUC...

Iot yet. .

https:/ /e ra.nl:9000..

SCHEDLULED

Mot et

https: N ra.nl;9000..

READY

Mot et

READY

Mot yet.

https: //rla grid.sarasnl: 9000,
2 ;

READY

Iot yet. .

[ [ e [ [ra [

= |WAITING

[{ot yet. ..

Zzstat2standard

&)

=)l=]

o

| Load from file || savetofile

|| Add Parameter List || Add Parameter Range || Add Parameter Tag Path ||

Delete sel

[] Name: |indi\rAnahrsis

[] Name: |rui

|V| |Gr0up

| Value:

|V| |Gr0up

| Value:

Ifn:/ /Ifcagrid.saranl/ grid/vlemed/remi/ output/feat- dofhigh-12

Ifn:/ / Ifcgrid.sara.nl/ grid/vlemed,/ remi/amygdLR_bin.nii.gz

|Workf|ow inputs|

1]

Run Workflow | Web service URL:

https: /fws1. grid.sara. nl/~glatard /worlkflow /worlkflow-PT 7S fworlfl

1]

o 5 Desktop

o 5 applisCreatis

4]
= |

[»
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France Grilles

Pilot jobs

N ) DIANE or DIRAC

Benef ts

~ault tolerance
Reduced latency
Resource allocation

Pilot
master

Tasksﬁ

Workflow
engine

odiane

oy
2]
3

v

Worker
Pilots > node

Long delays
Faults

]

Heterogeneous
performance

Heterogeneity of computing resources performance
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"HTRN -
France Grilles | nteg rated environment

)

User host

Applications server

Users %

Y

Specific plugin | (home-made)

|

EGI 7
»  VBrowser
GU] (AMC)
Il—' OTCUK vdiane
workflow engine
_ master
(13S) Local admin (CERN)
WMS | GaLgs +—| Agent
Gridladmins VARV /ST Controller
LFCaTtan Computing (Creatis)
J Element
(gLite) Storage || Worker |
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.. Life Sciences Virtual
Research Community

Community model

* 1 VRC, several VOs (per region / project / ...)
* 1 catch-all international-scale VO (“biomed”)

* Mutualize resources and expertize
https://dav.healthgrid.org/Isvrc/LSVRC _proposition_09-08-2010-f nal.pdf

Sub-domain scientif c leaders

* Sub-groups def ned in biomed VO (as VOMS groups)

* Sub-groups may require specif c resources (e.g. data access
control)

Open to new users
* Registration into groups (sub-domain, projects, country)
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https://dav.healthgrid.org/lsvrc/LSVRC_proposition_09-08-2010-final.pdf

N VO/VRC management
- tools

» Need to formalize agreements with resource
providers

* Improve years-old informal agreements without guarantee
and frequent decommissioning

» Work on-going on the def nition of a users DB
* To manage scientif ¢ aff liation and authorization
* To def ne user (mailing) lists (per sub-domain, per project...)
* To maintain consistency (remove non-active / expired users)
* To follow-up users activity
* Link users DB with VOMS service and applications DB
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s VO/VRC monitoring tools

Monitor grid services operation at the VO-level (VOMS,
LFC, CEs, SEs)

Monitor VO production (CPU/data eff ciency, number of
failed jobs, data placement, etc)

All | Biomed VO Storage Elements | Biomed VO general tests

s w Job | Last Success Last Failure Last Duration
Q- @ All Storage Elements & mo 0 days (£6) 6 mo 0 days (#5) 4 hr 26 min
\_J @ Failure N/A 6 mo 1 day (#1) 0.35 sec
Q- Init jobs 3 days 19 hr (#67) 5 mo 18 days (#21) 2 min 33 sec
Q- LFC response time 1 hr 10 min (£45) M/ A 0.94 sec
Q- Proxy infos 1 hrl10 min (£17) My A 0.85 sec
Q- Proxy init 1 hr 10 min (£16) M/ A 4.7 sec
Q- SE aghl5.atlas.unimelb.edu.au 3 mo 11 days (#29) M/ A 4.6 sec
Q- ":L:) SE agh3.atlas.unimelb.edu.au 1 mo 2 days (£28) 1 mo 1 day (£29) 2 min 42 sec




dlles  Conclusions

Medical imaging activity active on the
grid since 2001

e Strong community in France
Beyond applications, tools
Beyond tools, common environment

Beyond environment, towards
community structure

* Still a lot to be done at the international level
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