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Overview of BrainVISA architecture

User interface

Toolboxes

users

Data
management

programmers

MATLAB |

Softwa rés
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Resource sharing with BrainVISA
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BraanISA

Acces centralisé aux ressources

Organisation des données

Développement d'applications

Interactions inter-logiciels

Déploiements de logiciels

Interfaces avec les utilisateurs

Automatisation des analyses

Visualisation interactive

Services aux utilisateurs
et/ou développeurs

@

Imageurs
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Some projects based on BrainVISA tools

Projets

BrainVISA
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BrainVISA toolboxes (1)

multimodal interactive

visualization anatomy segmentation

and sulci identification

st

3D ROI
drawing

DTl analysis and
fiber tracking

registration
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BrainVISA toolboxes (2)

functionnal MRI MEG / EEG histology

nuclear imaging TMS
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BrainVISA web site: http://brainvisa.info

Document Edition Affichage Aller Signets Outils Configuration Fenétre Aide

GO0 004 e IRAAEe, | B
|

‘B URL : ® http://brainvisa.info/ s @ s

BrainVISA | Anatomist

(francais o)

BRAINVISA ANATOMIST NEWS DOWNLOAD PUBLICATIONS FAQ CONTACT FORUM

BrainVISA is a software, which embodies an image processing factory. A
simple control panel allows the user to trigger some sequences of
treatments on series of images. These treatments are performed by
calls to command lines provided by different laboratories. These
command lines, hence, are the building blocks on which are built the
assembly lines of the factory.

BrainVISA is distributed with a toolbox of building blocks dedicated to
the segmentation of Tl-weighted MR images. The product of the main
assembly line made up from this toolbox is the following: grey/white
classification for Voxel Based Morphometry, Meshes of each hemisphere surface for visualization
purpose, Spherical meshes of each hemisphere white matter surface, a graph of the cortical folds, a
labeling of the cortical folds according to a nomenclature of the main sulci:

A glimpse of the package content is proposed in BrainVISA help pages.
About BrainVISA.
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What is BrainVISA parallelization 7

Subject 1 left

BrainVISA Process

AC/PC —» Bias —» Histo —»

T1 Pipeline 2007 iteration 2

Name 7 T1 Pipeline 2007 4 rigth
< T1 Pipeline 2007 iteration

v [l T1Pipeline 2007 mri: efault_acquisition/chaos.nii ‘aui”@
L ACRLCOr Norm_allzatlon mri_corrected: _analysis/nobias_chaos.nii ‘OHjJ@
¥ T1 Bias Correction =

Subject 2

[ Histogram analysis Normalised: ‘Nc
& Brain Mask Segmentation
[ sSplit Brain Mask

left

Anterior_Commissure: ‘

- v v v

¥ Talairach Transformation TS TSI ‘

¥ Grey white Interface Interhemispheric_Point ‘
¥ Ana Get Opened Hemi Surface

AC/PC —» Bias —» Histo —»

-

=| Left_Hemisphere_Point ‘

¥ Head Mesh
[ Cortical Fold Graph (general)

-

rigth

v [ Sulci Recognition (both hemispheres)
b & Sulci Recognition (left side)
¥ [ Sulci Recognition (right side)

& T1Pipeline 2007
¥ T1 Pipeline 2007

& T1Pipeline 2007
¥ T1 Pipeline 2007

Subject 3 left

@ T1 Pipeline 2007 [N
¥ T1Pipeline 2007
& T1 Pipeline 2007

AC/PC —» Bias —» Histo —»

2
b
2
b
b & T1Pipeline 2007
3
2
2
N

#_T1 Dinnlina 3007 [

rigth

Subject 4 left

AC/PC - » Bias  » Histo I »

AR T R

rigth
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Three parallelization layers

BrainVISA -

Pipeline

Python <

Taches

Python code

<+—— Executable + files transfer
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Parallélisation de taches

P Objectif :

Exploiter au mieux les ressources disponibles pour minimiser le temps
d'exécution d'un ensemble de taches.

» Tache (Job) :
» executable + parametres + données
»  exécution unique en un temps fini
» Deux niveaux de granularité pour la parallélisation :

» exécution de plusieurs taches indépendantes (par exemple un
unique programme appliqué a un ensemble de données )

5> programmation parallele

~ mémoire partagée (1 machine, N coeurs): threads,
OpenMP, etc.

~ Mémoire distribuée (M machines, N coeurs): MPI, etc.
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Utilisation des ressources par les chercheurs

» 1 machine (plusieurs coeurs)
=~ systeme d'exploitation
» Plusieurs machines
= ssh, implémentation MPI ...
» Plusieurs utilisateurs
~ accords/arrangements nécessaires
» Plus de machines, plus d'utilisateurs & plus de taches
~ Systemes de gestion de ressources distribuees

(DRMS)
Resources G t' d | d' t'b t' d
estion de la distribution des
Distributed _Eﬂ téches .
Resource “Eﬂ ] o - _
Iobs Manager ——— » Pour optimiser l'utilisation des
! e —— ressources
Ty Results _%ﬂ
— > Selon une politique d'utilisation
—— > De maniére transparente pour

I'utilisateur
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Distributed resource Management System

» Solutions pour I'exploitation des ==
ressources distribuées : b 0
> systemes de facturation =
g &
> gestion des licences logicielles Excouton Host
. ———
» gestion de ressources . ;E.»'
h été rog é nes Clients Execution Host
» politique d'utilisation hautement Subit Shadial s Exan y,
configurable |
16 licenses
— S icense
s % o » Quelques exemples :
> Sun Grid Engine
— > Condor
—="
—— ~ CCRT platine & titane
—— » Torque/PBS

~ Cluster DSV, CCRT cesium
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Objectifs du projet

» API simple et unique » Gestion des déconnections
» Acces distant transparent » Ajout aisé de l'acces a un nouveau
» Gestion des transferts de fichier ~ Cluster

Clu_ster id
i ogin & pud Brainvisa @)

status, results. ..

jobs & & & cluster 1

cluster id DRMS o

login & pwd
jobs O
cluster id
. 1ogin & pe API cluster 2
L e m— DRMS B
status, results ... Pythongle s I

cluster N
DRMS A
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Existant => DRMAA

» Distributed Resource Management Application API:

o API unique pour soumettre et contrbler des taches sur les différents
DRMS

% DRMAA working group

~ développement des specifications
= travail en cours sur DRMAA V2.0

o Implémentation de sources variés principalement en C :

DRM-based applications DRM-based high level libraries
Distributed Resource Management Application APl (DRMAA)

DRMAA C DRMAA C DRMAA C

with with (CASPer Labs)

DRMAAC/ DRMAA C
Java (since 6.0) (since 6.7.15)

with (FedStage) (FedStage)
DRMAAC/
Java (since 5.0)

Interface générique pour la parallélisation
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Ce que DRMAA ne résout pas

DRMAA et ses impléementations :
¢/ API unigue pour l'accés aux DRMS

~ soumission des taches
= contrOle => suspendre, supprimer
=~ suivi => statut des taches

X Pas d'utilisation possible a distance / pas de transfert de fichier

X Aucune sauvegarde des données
X Ne gere pas les déconnections (selon les implémentations)

X APl compliquée

cluster 2 DRMS B cluster 1 DRMS o

user's
DRMAA
session

user's
DRMAA
Session
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Solution dévelopée : APl Python

» Connection
» constructeur
=~ resource_id,
=~ login
~ password,
~ (config_file)

P Soumission de taches
o submit

P Suivi des taches

undetermined
queued active
system_on_hold
user_on_hold
user_system on_hold
running
system_suspended
user_suspended
user_system_suspended
done

failed

» status
u exitinformation

» stdoutReadLine
» stderrReadLine

Returned value +

Exit status:
aborted
finished_regularly
finished_signal
finished_unclear_condition
killed_by user

» Controle des taches
» wait
v stop
v restart
o kill
» Transferts de fichiers
» sendFile
» registerFileTransfer
v retrieveFile
» cancelTransfer
» Données utilisateur
» jobs
» joblnformation
» transfers
» transferinformation

Interface générique pour la parallélisation
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Méthode de soumission de taches

» def submit( self,
command,
referenced_input_files = None,
referenced_output_files = None,
stdin = None,
join_stderrout = False,
disposal_timeout = 168,
name_description = None,
stdout_path = None,
stderr_path = None,
working_directory = None)

Interface générique pour la parallélisation
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Soumission de taches sans transfert de fichier

stdin

b j.submit( python p»-filel
command = [“python”, “mypathljob.py”], filed =% 0p. py [file2

referenced_input_files = None,
referenced_output_files = None,
stdin = “mypath/stdin”,
stdout_path = “mypath/stdout”,
stderr_path = “mypath/stderr”,
disposal_timeout = 48, Cluster 1
join_stderrout = False, DRNS O
name_description = “my python job”,
working_directory = “mypath”)

stdout stderr
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Soumission de taches avec transfert de fichier

. _ _ _ — stdin
file0_local = j.sendFile("mypath/file0", 168) =
script_local = j.sendFile("mypath/job.py", 168) _ oython |- filel
stdin_local = j.sendFile(“mypath/stdin”, 168) f1eG>0p.py -file2
filel_local = j.registerFileTransfer(“mypath/file1", 168) = YV

— stdoutstderr

file2_local = j.reqgisterFileTransfer(“mypath/file2", 168)
jobid = j.submit(
command = [“python”, script_local],
referenced_input_files =[file0_local, script_local, stdin_local],
referenced_output_files =[filel_local, file2_local],
stdin = stdin_local,
join_stderrout = False,

. : I
disposal_timeout = 168, m “I C.i‘éﬁ,.tgral
name_description = “my python job”) — I
j.wait(jobid) I
j.retrieveFile(filel_local) distant | local

j.retrieveFile(file2_local)
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Solution développée - Architecture

Pyro server

N
[ DRMS (SGE, Condor...) ] [Jobs Database]

Remote W<~ Local @

Somewhere
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Solution développée - Base de donnée

jobid D

- expiration date

- is stdout requested
- is stderr requested
- stdout file local path

0:1

- stderr file local path
- stdin file local path

- name/description

\ /

submission

Job

output

- login

O:n

User

owns

Interface générique pour la parallélisation

0:mm

0:nn
O:n

O:n

» Tables
> User
> Jobs
> Transfers
» Junction table
> Input/output

Transfer

- remote file path
-_local file path

- last modification date
- expiration date
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Solution développée - Architecture

runs as Toto
Local process

Pyro server

job status

update loop §
DRMAA
Session

| DRMS (SGE, Condor...) |

Local @ Somewhere

h

[Jobs Database}
Toto

<

Remote
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Solution développée - Architecture

Remote process

runs process
& creates tunnel

Pyro cIient‘

ssh
tunnel

Toto

<

Remote

runs as Toto

Local process

Pyro server

job status

update loop ﬁ
DRMAA
Session

| DRMS (SGE, Condor...) |

Pyro server

|

h

Jobs Database}

Somewhere

Local @

Interface générique pour la parallélisation
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Solution développée - Architecture

runs QFOCGSS

& credtes tunnel runs as Toto

Remote process
Local process

Connection
holder Pyro client Pyro server

I'm Connection tjrs{rr]]el Connection Checker

here! Checker
Proxy
job status
update loop § >
e I
Session :| |:

N N
[ DRMS (SGE, Condor...) ] [Jobs DatabaseJ

Pyro server

JobServer

Toto

Remote

- =
L Local Somewhere
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Solution développée - Architecture

Remote process

runs process
& creates tunnel

Connection
holder Pyro client
I'm

Connection ssh
Checker tunnel
Proxy

here!

Job Scheduler
Proxy

Toto

runs as Toto
Local process

Pyro server

Connection Checker
Job Scheduler

job status
update loop §

—

DRMAA
Session

[ DRMS (SG\-/E, Condor...) ]

Remote ig

N o semer

JobServer

>

N
[Jobs DatabaseJ

Somewhere

Local @
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Solution développée - Architecture

runs process
runs as Toto

Local process

& creates tunnel

Remote process

Connection
holder Pyro client

- : ssh
I'm ; Connection tunnel
here! Checker

Proxy

Job Scheduler
AP Proxy

Jobs

Pyro server

Connection Checker
Job Scheduler

job status
update loop § >
—

File DRMAA R
Transfer Session :| |:

N N
[ DRMS (SGE, Condor...) ] [Jobs DatabaseJ

N o semer

JobServer

Toto

Remote i@ Local @ Somewhere
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Solution développée - Architecture

Disconnection

&

Remote

Toto

<

runs as Toto
Local process

Pyro server

Connection Checker
Job Scheduler

job status
update loop ﬁ

—

DRMAA
Session

| DRMS (SGE, Condor...) |

Local @

Pyro server

|

h

Jobs Database}

Somewhere
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Solution développée - Architecture

Disconnection

R

Remote

Toto

<

runs as Toto
Local process

job status

update loop §
DRMAA
Session

| DRMS (SGE, Condor...) |

Local @

Pyro server

|

h

Jobs Database}

Somewhere
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Solution développée - Architecture

All the jobs ended

runs as Toto
Local process

job status
update loop §

DRMAA
Session

N
Disconnection | DRMS (SGE, Condor...) |

Toto

Local @

T |
Remote ig

Pyro server

JobServer

N
[Jobs DatabaseJ

Somewhere

Interface générique pour la parallélisation
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Solution développée - Architecture

All the jobs ended

Disconnection

R

Remote

Toto

<

N

| DRMS (SGE, Condor...) |

Local @

Pyro server

|

N
Jobs Database]

Somewhere

Interface générique pour la parallélisation
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Conclusion et perspectives

» Travalil réalisé

> Etude de lI'existant / Tests / Installations / Conception / Architecture
> Implémentation de I'API en python
> Batterie de tests sur le cluster test avec SGE:

v APl complete en mode local et distant

v’ soumission de jobs paralleles MPI

» En cours:

> tests et debugging sur le cluster de test == DRMAA Condor
> tests et debugging sur le cluster national CEA/DSV => DRMAA PBS/Torque

P Afaire:

> Amélioration du systeme de transfert de fichiers

> Installation et tests au CEA/CCRT => DRMAA LSF & DRMAA PBS/Torque
> Interface BrainVISA

> Interface graphique pour le suivi et contrOle des taches
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