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1. General Informations about Openplast project

=  QOpenplastis a French granted R&D program on grid in direction to plastic processing
industry

=  QOpenplast began in 2003 and will finish at the end of this year.

=  QOpenplast goal was to develop and to deploy a grid platform for plastic industry, in
direction of SMEs

=  The Openplast partnership includes 3 industrial partners and 3 academic
partners.
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2. The context of Plastic Product Development (1/2)

=  The subject of this talk is related to computational needs of SMEs for plastic product
development. The protagonists of plastic product development cycle are :

Small and Medium Entreprise (<250 employees)
;
s s Engineering and

!_arge Plastic industry i
industry New product companies (>5000 ~ design
sectors P |
development employees) -
Submission Subcontractors L —
w "W - ouldmal
_ | ~ ouldmakers
. Plastic Omnium, -
Automotive Faurecia
Aeronautic Visteon
Medical, ... |

— iy Polymer molding
~ manufacturer
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2. The context of Plastic Product Development (2/2)

= Plastic product are very complex system : multipart and multifunction system

Car front bumper
Time-to-market is about 4
years

Courtesy of Plastic Omnium Auto Exterior
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2. Plastic processing industry and SMEs needs (1/4)

=  SMEs require computational resources flexibility. SMEs have a limited number of software
licences to achieve computational tasks. They are not able to smooth peaks of activity due to
new business or conflicts between resources. In this case, they must subcontract business
(problem of confidentiality and QoS).

=  Problems of delay induce substantial financial penalties.

Molding validation
Dev. A | | Mechanical validation

— Thermal validation

Dev. B

Overlapping | |
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2. Plastic processing industry and SMEs needs (2/4)

=  SMEs needs also to access to additional computational resources to optimise the design of a
mould. In general, they need to extend temporally their computational capacities to assume
innovative product developments.

Exampe of numerical

Hot-Runner definition of a mould

(Products)

Cavities — | g .. 4

POLE EUROPEEN DE PLASTURGIE DIAPO N°7




EGEE Industry Day
2710412006, Paris

- < P AN S D

« Openplasf : An Applied Grid for SMES »

I

2. Plastic processing industry and SMEs needs (3/4)

=  Plastic product development activities produce large data set. SMEs have difficulties to manage it.
Problems of data integrity often occur, data management and data exchange between
subcontractors are not yet efficient...

» Size of data set is about
100Go/Study

* For a car Bumper we
estimate size of data closed
to1l To.

Company B
—_— (Engineering)

)
/ey
Up-to-Date data ?

A

Company C
(MouldMaker)

Company A
(Integrator)
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2. Plastic processing industry and SMEs needs (4/4)

EGEE Industry Day
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= In definitive, summary of SMEs needs show us that they need to have access to additional and
complementary computational resources such as : additional application licences, collaborative

workspace, ...

+
v
Company B 59 ?“5

(Engineering) =

s

o+ -+
Extension of their own computational Company C . &
capacities by adding new volatile external (Moldmaker) M=
resources

s
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3. The Openplast grid (1/11)

=  What « Applied grid for SMEs » means ?

v It's a grid which hosts a representative panel of applications dedicated to
an industrial sector.

v It's a grid which is supported by representative actor of the targeted
industrial sector (PEP).

v It's a grid for which the partnerships with software editors are essentials to
enhance the panel of hosted applications

v It's a grid where representative industrials must participate to enhance the
set of business services (Polymer suppliers, Injection molding machine
producers, ...)

POLE EUROPEEN DE PLASTURGIE DIAPO N°10



EGEE Industry Day
—— 2710412006, Paris

0 v m’ " AL :

« Openplast : 'An Applied Grid for SMEs »

3. The Openplast grid (2/11)

=  Atypical Openplast node

Computing
cluster (MPI)

Controler Storage bay

server

Web Portail,
business oriented
server

L _ P

Exploitation
server

POLE EUROPEEN DE PLASTURGIE DIAPO N°11



EGEE Industry Day
- 27/04/2006, Paris

« Openplast An Applled Gl‘ld for SMES »

3. The Openplast grid (3/11)

=  QOpenplast grid infrastructure

PEP (Oyonnax) I
10 CPUs (Opteron)

- 2.6 To

>

CC-IN2P3 (Lyon) I
'_T 2 MBytes

>> 10 MBytes

- CS SI (Grenoble) I
2 MBytes
l _/i 10 CPUs (Opteron)

>128 CPUs
1To

4

- — 267To

Openplast Grid services have been developed by CS Sl
Workflow Engine have been developed by CC-IN2P3
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3. The Openplast grid (4/11)

= Openplast Grid Application Model

[
wg Client side

~

* Pre-processing applications
» Geomesh
* PlastPre

» Post processing applications

* PamView

S

Remarks :

/_J

.}

[E3

Grid side

* Solving applications

* Plast3D
» Castem
* ANSYS
* Asther

» Data storage...

7%
i I )

Client side applications require in general Graphical Resources (GPU), Grid side applications are in general applications

which require HPC resources (Cluster), XML Data Exchange between applications have been considered.
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3. The Openplast grid (5/11)

=  Openplast grid usage and basic job submission principles

m 'g @ Definition of a study on
end-user client Desktop OpenPlast Grid End-User Vision

with client applications

A @ Connection to Openplast ‘ o
Web Portal with certificat ] P"} Applications
authentification Web portal [Ales

I'-.‘ EL‘D End-user workspace
a4 F

8

gﬁ VO workspace

€ Uploading file study to
end-user workspace <:>
O Job submission

@ Monitoring and
e-mail notification

® Download results from end-
user workspace

(7] Analysis of results with client post-
processing applications
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Fichier ~ Edition  Affichage  Aller & Marque-pages  Outils 2

<:| - E> - @ @ I http:jfagena.si.c-s.fr:8081 openplastportalfservlet [Bienvenue j @ OF I@,
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PLATE-FORME DE SIMULATION
SUR GRILLE DE CALCUL POUR LA

Acces demelévaluation . 7

Demande d'enregistrement

_ &)
Poie P 2ad IN2P3 ‘l';
wﬂ i, == J_)ESIGROUP ¢iINSh

I ' Centre de Calcul
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3. The Openplast grid — Subscription (7/11)

Période de validité de I'abonmement Ahonnement de caleul  Abonnement de stockage  Abonnement i la grille

(en temps CPU) {en Go) {en nombre de connexion)
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3. The Openplast grid — application (8/11)

Choix Nom Description Administratenr Abonmement  Licence  Deploiement  Tutorial
- MNicolas DEMESY WVisualiser Visuahser isualiser WVisuahser
- Micolas DEMESY Wisualiser Wisuahser  Wisualiser Wisualiser
" Micolas DEMESY WVisualiser Visuahser isualiser Wisuahser
T Micolas DEMESY WVisualiser Wisuahser MWisualiser Wisualiser
“alider
Nom du site Sstatut Temps d'attente Temps d'exécution total
'S
a8
o
-
{
a8
£
-
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« Openplast An Applled Grld for SMES »

3. The Openplast grid — job submission (9/11)

L 2
Chotsir un répertorre sur mon espace de la onlle
& 9

I FParcourir.. |

Chotsir une archive sur mon espace de la grille

Itar+ gzip 'I

-

!*
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3. The Openplast grid — workflow informations (10/11)

Actions : Supprimer le workflow - Visualiser 1e schéma - Visualizer les données et les résultats associés
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‘Q Grid Data Manager
File Edit Options Help
Informations -

[~
t”' User : Nicolas DEMESY
"ﬁ ‘-- Authentified on the grid : Yes
FENPLAST Connected to the datamanager service : yes
il Connection mode : Indirect

| Grid “ Cut H Copy H Paste || Remove H Create directory ” Rename ‘

1 Local File System nare | size | typa
I s Diivers o |directary =
o e 10.8Y3 i [file
9 o j2sdk1.4.2_02 |0 |directory
- MSDOS.5YS o [file
[ = mysal o directory
i e MTDETECT.COM [34724 [file
ntidr |218112 [file
pagefile.sys :ED39?9??E [file
Program Files |0 |directary |
1 Grid nare size | type
@ [ Grid 'Working Space Home Public .. |0 directary
@ [ Public Working Space g g::gggx
P W0 o By e Common Public...0 directary
3 Horme VO Warking Space Data Public War...0 directory

1 Software VO Waorking Space
] Database v Working Space
3 comrmaon Yo Warking Space
] Data YO Wiorking Space
& 7 UserWarking Space
@ [ Grid Reference Space
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4. Future works and perspectives

1.  Reservation of computational resources (CPUs and working space)

2. “Computing on demand business models” and related licensing mode must be
defined between Software editors, Grid provider, and end-users. It ‘s essential to
motivate software editors to deploy their applications on grids.

3. Make experiments with SMEs to validate exploitation model.

4.  Make experiments to acquire economical data to fit computing on demand business
models.

5. Necessity to develop “Quote application” to deliver estimate (development of a grid
service to estimate computational resource costs).

6. Abstraction and confidentiality of data between subcontractors

7. Make Openplast grid interoperable with other grids (Openplast-EGEE interoperability).
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Thank you for your attention
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