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2012 10PF
L
Sequoia,Titan
,Mira/Blue WatersPleiades
(2011.06 .
Tianhe-1A He;r_nitz
X
Nebulae SuperMUC
J A |
aguar
[ | = SUBAME?2
Curie
Roadrunner Hopper ‘ .
. Ceilo,Pleiades,Kraken
a 4
~ "3
20095 20105 2011 20125 20135 20145 20155

PF)

Mole-8.5 2010 1.14
Nebulae 2010 2.98
Tianhe-1A 2010 4.7
Dawning 6000 2011 1
2012 10

2015 100

TSUBAME2 2010 2.29
2011 8.77

2012 10+

2012? 1?

2013? 1?

JUGENE 2009 1
Hermit 2011 1
SuperMUC 2012 3
Hermit2 2013 4-5
TERA-100 2011 1.25
Curie 2011 1.6
LOMONOSOV 2011 1.37
Roadrunner 2009 1.38
Jaguar 2009 2.33
Hopper 2010 1.29
NOAA/ORNL 2011 1.1
Kraken 2011 1.17
Pleiades 2011 1.32
Ceilo 2011 1.37
Mira 2012 10
Blue Waters 2012 10
Pleiades 2012 10
Sequoia 2012 20
Titan 2012 20
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— Lenovo DeepComp7000
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» 2003

» 2010

70%
2010
50%

100

10

81%

(China 2002

FREHPC TOP100] BE{a iz
Manufacturer Share Trend

poduw| ‘ SlseWwoq

2002 2003 2004 2005 2006 2007 2008 2009 2010

i M 3G
SUN NDELL u B Downing
8L anovo MG uray TR M irvpr
MR P hinghaa Univ, WP overleader = R ERCGolock:
LA Fihoanghol Univ BT EES Asmmbled SEEEHuayun
=T HERICT BN Juiiny EW i EdBegng Compauier Centes
WE O

State-of the-Art Analysis and Perspectives of China HPC Development A View from HPC TOP100
Yunquan Zhang, Institute of Software, Chinese Academy of Sciences, 2011.06 HPC in Asia Workshop
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— Bull

CEA 1.25 PF
LINPACK 1.05 PF TERA-100
— Bull Broader Approach

— Indian Space Research Organization ISRO
Wipro
2011 5
— SAGA-220

CPU GPU
220TF



HPC

DoE ASC (NNSA)

— 2011 Ceilo Cray XE6,1.37PF(Rmax) (@SNL)
— 2012 Sequoia BG/Q,20PF (peak (@LLNL)

DoE NLCF

— 2012 Titan Cray XK6, 20PF+ (peak (@ORNL)*
— 2012 Mira BG/Q,10PF(peak) (@ANL)

DoD/DARPA HPCS

— 2002-2010  Cray CASCADE, IBM PERCS 10PF(peak)
DoD/DARPA UHPC
— 2010-2018 ,1 1PF LINPACK ,50GF/W

NSF Cyber Infrastructure

— 2012  (Trackl) Blue Waters Cray XK6,10PF+(peak) (@UIUC/NCSA)
— 2013  (XSEDE) Stampede Dell+Intel, 10PF(peak) (@TACC)**

NASA 2012 Pleiades SGIICE X 10PF(peak)

*http://www.olcf.ornl.gov/titan/titan-overview/
**http://www.nsf.gov/about/budget/fy2013/pdf/11-0Cl_fy2013.pdf






— European Exascale Software Initiative EESI

» EU

» 2015 100Petaflop/PByte 2020 Exaflop/ExaByte

»2010 6 1 18 2011 10 Final Conference
— FP7

» MontBlanc European scalable and power efficient HPC platform based on
lowpower embedded technology

. exascale 3 2011 10 -
14.5M€ 7™ S0PFLOPS ARM NVIDIA GPU
BSC
» DEEP Dynamical Exascale Entry Platform, Hierarchical Concurrency
Approach
* Exascale 3 2011
12 - 18.5M€ MIC 8 16

» CRESTA Collaborative Research into Exascale Systemware, Tools and
Applications
. 3 2011 11 - 12ME€ 8.57M€

13 EPCC

EESI Final Conference
http://www.eesi-project.eu/pages/menu/news-events/final-conference/presentations-day-
1.php?lang=EN



(2011 8

Exascale Innovation Center[il(EIC IBM

ExaCluster Laboratory[iiJ(ECL) Intel

EX@TECIiii] CEA GENCI Intel

Flanders ExaScience Labliv] IMEC Intel

Exascale Stream Computing IBM
Collaboratory[v]

Exascale Technology Center[vi Cray

[i] http://www-03.ibm.com/press/de/de/pressrelease/30110.wss
[iilhttp://newsroom.intel.com/community/en_eu/blog/2010/05/31/intel-expands-european-high-performance-computing-research
[iii] http://www-hpc.cea.fr/en/collaborations/docs/exatec.htm

[iv] IMEC 2 R&D 2010 8

[v] http://www.ibm.com/news/ie/en/2008/11/25/e502955h74656w51.html

[vi] http://www.epcc.ed.ac.uk/news/epcc-and-cray-launch-exascale-technology-centre




PRACE
Partnership for AdvancedComputing in Europe
2012 5 24

— Tier-0

( http://www.prace-project.eu/?lang=en)

e |[nternational Exascale Software Project |ESP
— FLOPS

— FLOPS
2011 2

( http://www.exascale.org/iesp/Main_Page)



P RACE Partnership for Advanced Computing in Europe

HPC Research Infrastructure(HPC Rl)
ESFRI

Realizing the ESFRI Vision for a HPC Rl

+ European HPC-facilities at the top of

an HPC prwisioning pyramid
= Tier-0: European Centres for Petaflop's
= Tier-1: National Centres

= Tier-2: RegionalUniversity Centres

» Creation of a European HPC
ecosystem

= HPC service providers on all tiers

= Scientific and industrial user communities
= The Eurcpean HPC hard- and software industry
= Oiher e-Infrastructures

capability

ESFRI European Strategy Forum on
Research Infrastructures

PRACE History — An Ongoing Success Story

HPC paut of Fha
ESFRI Roadmap ?
cranbion of o vrson B
mvatang 15 R
European counines

Creation of the
Scientific Case

the top of the pyramid...

Italy and Spain to deploy
Tier-0 systems in mid 2012.

PRACE is building

First production system available;
1 Petaflop/s |IEM BlueGena/P
(JUGEMNE) at GCS (Gawss Centre
for Supercomputing) partner FZJ
{Forschumgszentrum Jalich)

)

Tier-0

Fourth preduction system available by mid 2012:
3 Petaflopis IBM (SuperMUC) at GCS partner
LRZ (Leibniz-Rechenzantrum).

Second production system available:
Bull Bullx CURIE at GEMC| partner
CEA. Full capacity of 1.8 Petaflop/s
reached by late 2011,

Third production system available by the
end of 2011; 1 Petaflop/s Cray (HERMIT)
at GCS partner HLRS (High Performance
Computing Center Stuttgart). Upgrade o 4-
5 Petaflop/s planned in 2013,

Experiences and Perspectives after one Year of PRACE Operation 25
(Thomas Eickermann — Jilich Supercomputing Centre 2011.11 SC11)
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URL
http://www.nistep.go.jp/achiev/ftx/jpn/stfc/stt125j/report2.pdf




28



TOP500

2018

100PFLOPS

10PFLOPS

1PFLOPS

100TFLOPS

10TFLOPS

1TFLOPS

100GFLOPS

10GFLOPS

1GFLOPS

100MFLOPS

(e))]
(@]

S0 TToL
TTO0T0E
S0'0T0L
TTe00L
a0'e00L
TTE00L
90’8008
TT 008
a07£00e
TT900g
9079008
TTSs00e
905008
TTH0e
0t 00L
TTEDDE
S0'EDDE
TTZone
a0'zo0ne
TTT00E
S0 To0L
TToo0e
a0'000E
TTeb6eT
a0'e6e6eT
TTEe6T
S0'E6e6T
TT&e6T
90 ieaeT
TT 96T
90'966T
TT'Se6T
90'566T
TTteeT
a0'teeT
TTERRT
S0ERGT

TOP500



TOP500

500

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

5.006

g

oA}
QAL

Yk

Wlr

) Loe o F 0T oS
LT\
=i}

4V Le- gL
Lrir LA friE
—nEls?

[ T3+
ATLALSL,

-

YN &1T
HEE

=
rymgatk—g7)
Y—wh—L

L —2£
R
LT - B

¥ A—h-Eraf )
—1¥T
HENEL
e

¥ A—H5
i

MMM

Y A—H
YA—h-LerLysn
e

37 TOP500

AN

30

50

40%




TOP500

. CPU
CPU

* CPU

e 37 TOP500

2010 11

GPU

CPU

19



