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G8 NuFuSE Plasma Physics Research Efforts

Goal: improve exascale-relevant performance on modem (low memory per core) HPC systems

* US [W. Tang, S. Ethier, ... B. Wang (G-8 post-doc)]: PIC Method (GTC-P, GTS)

-- focus on developing new scalable algorithms (e.q., for reduction of overall memory
footprint via improved radial domain decomposition) and then demonstrating their impact
on enabling important new scientific results on size-scaling for ITER.

* Germany (F. Jenko, T Dannert, et al.): Eulerian/Continuum Method (GENE)

-- focus on optimizing performance of hybrid MPI/OpenMP & compare vs. XcalableMP
and begin porting onto GPGPU demonstrators.

* France (X. Garbet, G. Latu, et al.): Semi-Lagrangian on Eulerian Grid Method
(GYSELLA)

-- focus on modification of numerical scheme to reduce memory requirements per node,
and redesigning the communication to increase the number of nodes.

* Japan (Y. Idomura, et al.): Eulerian/Continuum (GT8D) and hybrid MHD-PIC (MEGA)
Methods

-- focus on improving scalability of these codes in collaboration with computer science
and applied math experts to enable effective utilization of future exascale computers.
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Top500 (11/2011)
Computer/Year | Cores Rpeak
Vendor
RIKEN Advanced K computer, 705024 10510.00 11280.38 12659.9
Institute for SPARC64 VIlIfx
Computational 2.0GHz, Tofu

Science(AICS) Japan interconnect/
2011 Fujitsu

9 Commissariat a Bull bullx super- 138368 1050.00 1254.55 4590.0
I’Energie Atomique node S6010/
(CEA) France S6030/2010 Bull
28 International Fusion (Helios), 20480 360.87 442.37
(3) Energy Research Bullx B510, Xeon (70540)
Centre(IFERC), E5(Sandy Bridge-
EU(F4E)-Japan EP)8C 2.7GHz,
Broader Approach Infiniband QDR/
collaboration 2011 Bull

Japan



® R INEFTTTEERE3IPFlopsZZER L Gordon Bell E% 5
http://www.fujitsu.com/global/news/pr/archives/month/2011/20111118-01.html|

® I T KMTSUBAME2.0Zx L=t E CTGordon BellE-$5AIE%X % E
® HPCChallenge Tl R IAVE 1 —42h 4B 3 X TEHIFH

® X Intel, PCle 3.0 ¥8&; HPC [A](+ Xeon E5 #H 3«

K[E Intel [£20115 11815 B. HPC(high-performance computing) D E[E£&i% SC11 T.
HPC [ [T R4 Intel Xeon At yHE KU Intel Many Integrated Core] (MIC) 7 —3F%T
DFxITE KTV T —LDFMERASMILT=,

Xeon E5 773, KETF YR ELimTE L 2—(TACC) D 10PF(REATOVYTR)D
[Stampede]. KERXZHAFT 22— (NCAR) D 1.6PF DI Yellowstone|. KB EHETHE
2% (GENCI) @ 1.6PF DI Curiel. EE#ZEE T ILF—FZE 42— (IFERC) (D 1.3PF
AT L KIMZEFE R (NASA) D 1PF BB D[ Pleiades ID LR E D A—/\—2aY
E1—2IZEAINBEIENRRINTINS,



IMEG

** ITER IMEG (Integrated Modelling Expert Group)
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%k IM Design Team (CEA, CRPP, Chalmers U ftb) ICEFE
» 2011/01 &K D EEIRE (3 F22i§))

» IM Infrastructure Design and Implementation

** IM Technology Workshop (2011/06/08-10)
» FEMSORE (BEHLS, #, #HU, B, &)
» Frameworks and Workflow Technology
» Data Structure, Data Description, Code Interfaces
» Integration of Large-Scale Computing
» Automated Plasma Reconstruction
» Plant System Integration (PCS, Tokamak Simulator)

* BE3EES (2011/10/25-27)

» BBRODAZE : BR Lao (GA), BIEEE /B
» IMAS Conceptual Design D$is & 5H{



IMAS Conceptual Design

%k IMAS (Integrated Modelling Analysis Suite)

<
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Use cases:
* Operation support (preparation, execution, reconstruction)
* Plasma research (model validation, scenario develop., upgrade)

Infrastructure:
* Data model, component model, workflow tool, data base,

monitoring, web-based access, life cycle
* will be based on EU ITM data model

Plasma reconstruction:
* Outside of plant operation zone (vs. PCS, Diag)
* Live display, inter-pulse and subsequent analyses

Timeline:
* Infrastructure development (2011- 2021)
* Physics development (2015 -)

Intellectual property rights
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Standing Committee for Resource allocation

» Standing Committee (StC) : established at Oct.2011
- Calling for proposals, selection, evaluation of research projects and
allocation of the IFERC-CSC HPC resources (80%) to selected projects
- StC consists of 5 experts per party.
- JAmembers : A.Fukuyama (Kyoto U.),A.Kumugi (Kyoto U.),
Y.Todo (NIFS), M.Furukawa (Tokyo U.),
M.Yagi (JAEA/Kyushu U.)
- EU members : F.Jenko (IPP), Y.Sarrazin (CEA), D.Borba (F4E),
T.Hender (CCFE), L.Villard (CRPP)

> The IFERC-CSC HPC resources (80%) shall be allocated fairly
to JA and EU research projects through international peer review by StC.

» 20% of the IFERC-CSC HPC resources will be allocated in each party
without StC.

80% = Research projects requiring large amount of the HPC
resources will have preference comparatively

20% = 10% for JAis planed to allocate for research projects requiring
small amount of the HPC resources and preparatory research
projects for large scale simulation projects.



Schedule about the usage of the IFERC-CSC HPC (80%)

> 0Oct.1.2011: Notification of documents (call for Proposal etc.)
on IFERC web site
http://lIwww.iferc.org/csc/for-researchers/account-request.html

> Dec.1.2011: Deadline for application.

> Jan.1.2012~Mar.31.2012 : Initial phase operation of IFERC-CSC HPC
(only for Lighthouse Projects)

Lighthouse Projects : Large scale simulation
projects using benchmark codes used
for selection of the IFERC-CSC HPC

> Middle of Feb. 2012 : resource allocation by StC

> April 1 2012 : Normal operation of the IFERC-CSC HPC (for general users)



Call for proposals for the use of the IFERC-CSC

Deadline for answers (first cycle): 1st December 2011

Proposals will be selected according to a peer review process defined by the Standing
Committee; only proposals, which are technically fit for the IFERC-CSC computer, requiring
exceptional computational resources will be kept while the final selection will be made
according to the scientific and technical merit of the proposals taking into account the following
criteria:

) Scientific excellence including innovation potential (40%, threshold: 2),
) Relevance to fusion development (ITER & BA) (40%, threshold: 2),

) EU/JA collaborative aspects (10%),
) Efficient usage of the super computer (10%, threshold: 2),

where proposals with one or more evaluations below the threshold of 2 (the range of
evaluated values is from 0 to 5) in categories (1), (2) and (4) will fail.

To download application form, please visit the cite: http://www.iferc.org/



