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= Motivation
= Partners.
= Applications: Computing in Plasma, Physics.

= Data storage and handling.
.Strategy:
= Einal\Remarks™
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SEEgEIN U CIEaISEUSIORNRSIAI A ORSI RIERIENBGIAEINS
Cooperation among a lot of Institutes.

s Generate ~1-10 GB/sec. Less than 30% of data goes
INto processing.

= Distributed data storage and handling needed.

= Massive Distributed Calculation: A new:way: of solving
problems. (Problems still without selution).

SEQUSIon community (Science and liechnology)seeds
_new. T appreachES ol increase research productivity.

—-

EGEE-4, Pisa, 2005




RPARINERS ORNISIEPROPOSAI

KIS (South, Korea)
Kurchatov (Russia)

EFDA (European Union) >> International Tokamak Modelling Group
ENEA (Italy).

Possible new Partners: University of Sao Paolo (Brazil)

~ Contact with Japan, USA and China Institutes,Is, desirablerandpoessibles
=

= EXpenencein using and developing Eusion Applications.

= EXxperience In porting applications and developing Grid
Technologies.

= Clusters for Testing applications; risa, 2005




MERWPAIRENS

Para ver esta pelicula, debe
ITER Cadarache disponer de QuickTime™ yTdeR
0N 0eSCOMmpresor 11FF (LZW).

ELE. Barcelona

Distributed Participation.

Data access. Remote Control Rooms?
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High speed networks
Data bases
Grid and Supercomputers

AcCCess centers

New Sofi

FUSION GRID as prototype of I TER GRID
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Intermational ok noLSiellarator
(SIA) collaporatiorns.

Russia:
. ] :
T-10 (Kurchatov) EU: B cPe
JT-60 (Naka
Globus (loffe) JET (EFDA) ( . )
T-11M (TRINITI) ASDEX (Ger.) LHD (Toki)
CHS (Nagoya
L-2 (Gen. Inst. Phys.) TORE SUPRA (Fran.) (Nagoya)
H-J (Kyoto
EGEE Project MAST (UK) (Ky ‘)
TEXTOR (Ger.) GRID Project ?
USA: _
TCV (Switz.) China, Brazil, Korea, India:
Alcator C-Mod (MIT)
. FTU (ltaly) KSTAR (Korea)
DIII-D (San Diego)
: W7-X (Ger.) TCBRA (Bra.)
NSTX (Princeton) ‘
: TJ-ll (Spain) H-7 (China)
NCSX (Princeton) .
: : EGEE Project U2A (China)
HSX (Wisconsin)
. SST1 (India)
QPS (Oak-Ridge)

EGEE Project

USA Fusion Grid (GLOBUS,

MSPLUS) EGEE-4, Pisa, 2005



Joint collaboeration requires

s|dentical representation of data bases.
s|ldentical graphical interfaces.

|Jdentical standards of codes for data
processing and simulations.

o|dentical programming languages.
s|dentical Tieelkitdfon codes development.

— —
—
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CONRIUIINGURINEIGRID

— —ransport Analysis of multiple shots (typically

10%shots) or Predictive Transport with
‘multiple-models: e.g. ASTRA. (IPP(Ger) +
Kurchatov(Rus) + CIEMAT(Spa) + EFDA(UE) +

L)

— Transport and Kinetic Theory: Monte Carlo
Codes™.

Multiple Ray: Tracing: e. g IRUBA*.
...Neutral Rarticle’Dynamics: €. g. EIRENE?.

*Examplesl EGEE-4, Pisa, 2005




KineticaliiianRspei

4 =ollowiiel lrcleae;

= 30 x 10° ions followed.

= Montecarlo techniques: Particles distributed
according to experimental density and ion
temperature profiles (Maxwellian distribution
SlRction)

< SUITABLE'PROBLEM FOR CLUSTER AND
GRID TECHNOLOGIES
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KiRelicalianspo

Para ver esta pelicula, debe
disponer de QuickTime™ y de
un descompresor TIFF (LZW).

=1 GBy data, 24 ipaSiZ2 PE

Distribution function of parallel
velocity at a given position (Data
Analysis).

=e] ==




WIIRUBA
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to, the critical layer

Single Ray. (1 PE); _ ' s e
Hamilienian (100-200 wave

numbers) ~10°

Ray Tracing Equations. GRID PROBILEN
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JTRUBA: I\/IuIt|Ie Rl Tracmg

approximatlons.

(Also useful tool for looking for
Optimum Launching Positien
In complex devices)

S RUBA for EBW:
(CellaheratioRMENMVEEN KUrChaLoV and CIEMAT.

Useful for all Institutes with EBW. heating (Culham,
Princeton, Greifswald, CIEMAT,...)
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EIRENE Cooe
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Trayectory of aHe atom in TJIIl. Vertical and horizontal proyectios. It starts in the green
point and is absorbed in the plasma by an ionization process.

Thereal 3D geometry of TJ-II vacuum chamber is considerd.
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| E|RENE.COdE

[ . —V— enl13=0.65
bleuiialdensity —v— enl13=0.95 Neutral density B enl13=1.00

— —aA— enl13=1.80

—

Radial profile of atoms of Hein TJ
Il plasmas. An average on every
magnetic surface has been done

Radial profile of atoms of H in TJ
[l

Two partsi. 1) Following trajectories (Totally distributed) --> GRID
- 2) Reduction to put all together. -

A—

FIRENE Code comes from |PP (Jalich, Germany)
and Is extensively used by Fusion community.

EGEE-, Pisa, 2005




Sjiiejfzle|er .
Large data flux: 10% sensors x 20-50 kHz sampllng—
1-10'GBYy per second raw data
X 0.5 h= 3 TBy per shot in ITER every 1,5 h

Supercomputing and Gridi Computing -->
atel Storage: Seiatch and permanent:

Access & Sharing Data :
Large Cooperative ExXpermments
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protocols for:

Data
navigation
and mining

Data
exchange

Datarsearcir

Event catch




ON SITE ~1-10 GBite/discharge

TEST CELL

&.Da‘acquisiti on

DIAGNOSTICS

IFeedback

REMOTE PARTICTIPATION
(WORLD FUSION GRID)

System control

SHARED
MEETINGS
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leJecorrigorien
Jils)g r)lcl_ﬂ_r

DECISION SUPPORT SYSTEM

Data Marts

Data Mining O
Warehouse
—

Information

Operating Data Warehouse

Data Store

Exploration
Warehouse

DATA ACQUISITION LAYER

N. Putvinskaya et al ,Fus. Science and Tech. 47 (2005) 806
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Remote Participation tools:
Data. ACCESS
Local Visualization
\ideo Conlerences and"Chats
Remote Control
SECURITY & ROBUSTNESS
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— —

—Identify common Codes suitable for GRID.
— Adapt codes to the GRID.
— Exploit them.

= Data handling:
=PDefine strategies for data sterage.

A

- & datalasererganization.
— Protocol for data Access.
— Standard SCADA (Improve MSPLUS?)
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Einal.Remanks

R ERIIPDNECHRBIEIESVIIFERERCE EUSIORNR S5eal -h' computing
and-data hanaling. = -

= GRIDrtechnologies will win visibility when applied to large
Fusion Experiments (like ITER).

= The partners that support this proposal have enough
experience in GRID implementing and Fusion Physics to make

It succesful.

= Demoenstiationeffect: I Fusion-Grid.is. succesful, GRID
Stechnelogies willlberextensively.usedieyiEusion Communiy e

- ——

the future.
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Para ver esta pelicula, debe
disponer de QuickTime™ vy de

un descompresor TIFF (LZW).
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JTORB: Gynekinetic. Code

Para ver esta pelicula, debe
disponer de QuickTime™ y de
un descompresor TIFF (LZW).

Para ver esta pelicula, debe
disponer de QuickTime™ y de
un descompresor TIFF (LZW).

= Development of
Eeuier Harmonics of
turbulent field.
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TORB; Gyrekinelic.Cooe

NN\ azile sezilipe b Wil fIblefIe)a o) —
Processors. Suitable code
ior GRID: test:.

= Collaboration
between IPP
(Germany),

CRPP

(Switzerland)
- and CIEMAT"

(Spain).
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