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%@@gﬁ@_ Advanced Micro Devices, Inc

———— RADEON5870, Cypress
Open(L 11 ATY-Stream-v23

MAX_COMPUTE_UNITS -20
MAX_WORK_ITEM_SIZES - 256,56256
MAX_WORK_GROUP_SIZE - 256
MAX_MEM_ALLOC_SIZE - 134217728 [byte]

MAX_CONSTANT _ARGS -8
MAX_(LOCK_FREQUENCY - 850 [WHz]
ADDRESS_BITS =32 hit

MAX_PARAMETER_SIZE <1024 [byte]
MEM_BASE_ADDR_ALIGN - 32768 [bit]
MIN_DATA_TYPE_ALIGN_SIZE -128 [byte]
MAX_CONSTANT _BUFFER_SIZE - 65536 [byte]
MAX_CONSTANT_ARGS -8
LOCAL_MEM_SIZE - 32768 [byte]
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Energy-Efficient Accelerators

The greenest accelerator-based supercomputer in the world is the DEGIMA Cluster, a self-built
supercomputer from Nagasaki University in Japan. The DEGIMA Cluster is accelerated by AMD/ATI
Radeon graphics processing units (GPUs) on a thrifty supercomputing budget of NZ$600,000 or
approximately US$500,000. Six other accelerator-based machines round out the ten greenest
supercomputers in the world - three with GPU accelerators (one more from AMD/ATI and two from
NVIDIA) and three with IBM Cell-based accelerators.
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Green500 Total Powe

2097 19 |BM Thomas J. Watson Research Center NNSA/SC Blue Gene/Q Prototype 2 40.95

IBM Thomas J. Watson Research Center  NNSASC Blue Gene/Q Prototype 1 38.80

"EiZ0 ) Nagasaki University D S o UM B RO $3-3. 3424 |
GSIC Center, Tokyo Institute of HP ProLiant SL390s G7 Xeon 6C X5670, Nvidia 124350
Technology GPU, Linux/Windows

1| GINEGA/ SCS - SuperComputing Solution  |oatar e DX360M3, Xeon 2.4, nvidia GPU, 160.00
RIKEN Advanced Institute for K computer, SPARCB4 Vlilfx 2.0GHz, Tofu 0898 56
Computational Science (AICS) interconnect
Forschungszentrum Juelich (FZJ) s SR 57.54
N QPACE SFB TR Ciuster, PowerXCal 1, 3.2 GHz. -
(rbearsiet Wipgartal QPACE SFB TR Clster, PowsrXCal 8, 3.2 GHz, o7 oe
Universitaet Frankiurt Supermicro Cluster, QC Opteron 2.1 GHz, ATI 1678

Radeon GPU, Infiniband
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MFLOPS/W

2026.48 IBM - Rochester

Computer*

Linux/Windows

BlueGene/Q, Power BQC 16C 1.60 GHz, Custom 85.12
IBM Th J1. Watson R =
2026.48 s BlueGene/Q, Power BQC 16C 1.60 GHz, Custom 85.12
1996.09 IBM - Rochester BlueGene/Q, Power BQC 16C 1.60 GHz, Custom 170.25
1988.56 DOE/NNSA/LLNL BlueGene/Q, Power BQC 16C 1.60 GHz, Custom 340.50
IBM Th J1. Watson R =
1689.86 = NNSA/SC Blue Gene/Q Prototype 1 38.67
nter
DEGIMA Cluster, Intel i5, AT| Radeon GP
(Lyi el | Nagasaki University oo B MLy CE (S AL T 0 47.05
V11111 | Barcelona Supercomputing Center Ty s 2 S, (s G108, 81.50
Curie Nodes - Bullx B505, Nvidia M2090, Xeon
1010.11 TGCC / GENCI E5640 2.67 GHz, Infiniband QDR 108.80
963.70 Institute of Process Engineering, Mole-8.5 Cluster, Xeon X5520 4C 2.27 GHz, Infiniband 515.20
= Chinese Academy of Sciences QDR, NVIDIA 2050 B
GSIC Center, Tokyo Institute of HP ProLiant SL390s G7 Xeon 6C X5670, Nvidia GPU, 1243.80
Technology .
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(O Lei Liu, Guillermo Marcus Martinez, Peter Berczik, Tsuyoshi Hamada, Ingo Berentzen, Andreas Kugel,

et Reinhard Manner, Robi Banerjee, Ralf Klessen, Rainer Spurzem: Astrophysical SPH Simulations with raceSPH
Library. CSE 2011: 595-601
O Rio Yokota, Jaydeep P. Bardhan, Matthew G. Knepley, Lorena A. Barba, Tsuyoshi Hamada: Biomolecular
electrostatics using a fast multipole BEM on up to 512 gpus and a billion unknowns. Computer Physics
Communications 182(6): 1272-1283 (2011)
(O Rainer Spurzem, Peter Berczik, Ingo Berentzen, Keigo Nitadori, Tsuyoshi Hamada, Guillermo Marcus
Martinez, Andreas Kugel, Reinhard Manner, J. Fiestas, Robi Banerjee, Ralf Klessen: Astrophysical particle
simulations with large custom GPU clusters on three continents. Computer Science — R&D 26(3-4): 145-151
(2011)
(BEFH—BHREL) 1 H
O e, BHRI Felipe A. Cruz. “DEGIMA (235114 LINPACK BN REETE”, FHRULEF 2 5 191
EFERT—FTIFYHAEREKSR, 2011
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1 3 A 27 B 3rd ICCS Manycore and Accelerator-based High—performance Scientific Computing
Workshop 1% &, “How to build a cost—efficient supercomputer?”, Tsuyoshi Hamada
3 A 288 3rdICCS Manycore and Accelerator—-based High—performance Scientific Computing
Workshop —fiB % ;@ F &K, “Multi-Scale Physics Simulations on Large GPU Clusters”, Felipe A.
Cruz, Tsuyoshi Hamada
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Award 2011

TiTLe
Astrophysical Particle Simulations with Large Custom GPU Clusters on
Three Continents

AUTHORS
R. Spurzem, P. Berczik, T. Hamada, K. Nitadori, G. Marcus, A. Kugel,

R. Manner, |. Berentzen, J. Fiestas, R. Banerjee and R. Klessen

AFFILIATION
Chinese Academy of Sciences & University of Heidelberg

—

We congratulate
Hamburg, June 20, 2011

Pyl

Richard Kenway Achim Bachem
EPCC, UK Forschung Jalich, G
Chairman of the Award Committee

Chairman of the PRACE Council

PARTNERSHIP FOR ADVANCED COMPUTING IN EUROPE
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1. IS DZ8EIRR (RED) (Bifr: M)
QBL24E%E ws = A |BEIREEE (Rl
Ot |(iEELo [SRETRE GCIS2 - lepsan
2 RER SPRER s
BEERE 128,000,000 37,500,000 0 90,500,000
HERE 38,400,000 11,250,000 0 27,150,000
&5t 166,400,000 48,750,000 0| 117,650,000 0
2. BEEEQIZKT (Bifr: M)
QLUZEERZ _ L
OnFEEy (QupsrE mAesE | COHOY loumenn (900 9 |uurmss
748 sB%E (RINFIBER | S0 |14 p=belhe %5
<) AR 1=
BEERE 37,422,620 0 0 37,422,620 13,766,006 23,656,614
iERE 11,220,000 0 0 11,220,000 1,892,865 9,327,135
&5t 48,642,620 0 0 48,642,620 15,658,871 32,983,749 0
LEFEOPITHENR (Bifr: M)
&% &=
maE 5,344,400 |Infniband R 1 v F . T H —h—K &
RE 3573446 AR & (RHKRE. ENARXNEE)E
HE- NGESE 3593112 |FFEHHE AGE. B/ —BEAGE
ZDith 1,255,048 |BN HEHESATSUERRE. BRI —ASNES
HiEZEEL 13,766,006
MEEEH 1,892,865
&5t 15,658,871
4. UEZEEQFHEEAYS (1 HXF1THEE LI 1 XOMEASOFTAULEDED)
P T4k 8- R H0E =1 &% #HA RE TR
ha % = (BifE: M) (B ) £AAR e
Infiniband X {F  |MHQH19B-XTR 2 698,800 1,397,600 2011/4/15 ﬁﬂ?_ﬁﬁﬁ%
Infinband X/ F  |MIS5025Q-1SFC 1 698,800 698,800 2011/5/26 fgﬂ‘%,;féﬁﬁ%
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