@ #.GENC! R&EGRELES

EQUIP@MESO

ECOLE NORMALE
SUPERIEURE
DE LYON

CALcuL

24 - 26 octobre 2018
ENS de Lyon

Rencontres
scientifiques et

C A D’ 2 04 8 techniques du

JOURNEES calcul et des
CALCUL & DONNZES données

Exploiting GPUs for medical imaging
applications with VIP and Dirac

Sorina Pop, Carole Lartizien, Pascal Wassong, Axel Bonnet, Thomas Grenier, Vanessa Hamar, Fabio
Hernandez, Luisa Arrabito, Johan Bregeon, Pierre Gay, Andrei Tsaregorodtsev



Outline

e Context

o The targeted medical applications
o The Virtual Imaging Platform
o Dirac

e Application deployment on GPUs

o Docker container
o Dirac SSH CE
o VIP import

e Conclusions and perspectives



A medical application to map brain pathologies based on
multimodality neuroimaging and machine learning
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Longitudinal study of Cerebrospinal fluid volume
changes in CT images

Scientific Context Processing

Multi time points
3D CT Scan GPU (GTXx1070) : ~20s/volume
CPU (2 E5) : ~30min/volume

CSF Segmentation
and Analysis

Manet 2018 “CONVERSION OF POST-TRAUMATIC EXTERNAL HYDROCEPHALUS TO NORMAL
PRESSURE HYDROCEPHALUS. AN ILLUSTRATIVE CASE”


Présentateur
Commentaires de présentation
L’objectif de cette étude est de vérifier l’impact d’une intervention chirugicale sur du volume de liquide céphalorachidien.
Il s’agit du liquide dans lequel est plongé notre cerveau et qui –entre autre- le protège des chocs.
Cependant quand sa quantité augmente, (suite à un traumatisme  par exemple), il peut conduire à différents trouble dont la démence en compressant les méninges.
L’objectif ici est de suivre au court du temps l’évolution du volume de liquide afin d’optimiser la conduite du traitement et la récupération des facultés du patient à partir de scanner X de la tête (examen de routine clinique).
La mise au point des processus de traitements d’image et plus particulièrement pour l’étape cruciale du filtrage (les volumes CT sont très bruités et le rapport signal sur bruit du LCR est faible) est possible grace à l’utilisation de GPU: une recherche assez exhaustive des paramètres conduisant à des résultats robustes pour le filtrage a pu etre conduite. 


Virtual Imaging Platform (wp)é https://vip.creatis.insa-lyon.fr
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Application execution on VIP
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VIP architecture
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ODIRAC DIRAC: the interware

e A software framework for distributed computing
e A complete solution to one (or more) user community
e Builds a layer between users and resources

USER Communities

Resources



ODIRAC A fo examples of DIRAC usages

e Sending jobs to “the Grid”
o e.g., the biomed VO for VIP
e Interfacing with different sites
o Different computing elements and batch systems
o e.g., individual clusters and GPUs
e More examples and details on the poster
o “Dirac Interware for scientific applications”
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Docker containers

e A container = an entire runtime environment

o An application + all its dependencies, libraries and other binaries, and
configuration files needed to run it, bundled into one package

o By containerizing the application platform and its dependencies,
differences in OS distributions and underlying infrastructure are
abstracted away

e Docker has become synonymous with container
technology because its success, but

o Container technology is not new :
Containers

o Other containers exist (Singularity) Bins / Libs

e DockerHub
o Image discovery and distribution

o https://hub.docker.com
11
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A Docker container for our application

e Prepare the Dockerfile

o Use an existing nvidia image having cuda and cuDNN already installed
(nvidia/cuda:7.5-cudnn5-devel-centos?)

o Install and configure anaconda, theano and keras

o Bring in code source with git clone (or “ADD” local files)

e Build the image
o docker build -t feature-extraction .

e Use nvidia-docker
O docker runtime enabling access to the GPU

e Start the container using the nvidia runtime
O docker run --runtime=nvidia -it feature-extraction

12



Boutiques {9 o,

{

"name": "epilepsy-test”,
1 1 1 "tool-version™: "1.0"
‘ DeSC”be, pUbIISh, Integrate and "description™: "Run E{:ilepsy test, using launcher script”™,
. —_———_——_ﬂ—______f—aﬂcDmmand—line": "launch-train.sh [INPUT] [OUTPUT]I™,
" — 3 . W "
execute command-line oo eson TR

applications across platforms “imager: "resturt-excraceion”
o facilitate application porting
o import and exchange of
applications raLseey
e Use of Linux containers to } aetaaievazacn:
)

facilitate application installation  “puc-ssiean: o

{
1 "id": "result™
and Sharlng "name"™: "Resul;:. image file™,
. . "description™: "Result image file™,
r] . r] "ralus-key": "[QUTPUT]"™
e https://github.com/boutiques veluekey: tlovTEOT],

}

b,
"inputs": [
{

"id": "image"™,

"name™: "Input image™,

"cype™: "String",

"description™: "Image file to test™,

"value-key": "[INPUT]",

1
}

Boutiqgues JSON descriptor to define
the command-line, inputs and outputs
of the application 13



Automatic import into VIP with Boutiques
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Dirac Resource Configuration

e Add computing resource

] Configuration Manager
o Currently SSH Computing Element (T] viewas Text 8, Donrioad ' Reload
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Conclusions

e How to facilitate GPU usage for the processing of medical data
and efficient machine learning approaches ?
o VIP users can access applications as a service
o DIRAC allows for transparent job execution on distributed
Infrastructures such as grid and clouds
o Docker containers to automate the deployment
e Challenges and future work
o Finish application integration in production
o Handling of large data volumes
o Integration of multiple GPUs from various disparate sources
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Thank you for your attention!
Question?
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