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Trend of Peak Performances of Supercomputers
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ILLIAC IV, Univ. llinois at Urbana-Champaign & Burroughs
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1972-3, NASA
200 MIPS,
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Seymour Cray

Seymeour Crag with the CRAY-3 Supercomptiter



Earth Simulator

(http://www.es.jamstec.go.jp/)
 Earth Environmental simulation like Global Warming,
El Nino, PlateMovement for the all lives onr this planet.
*Developed in Mar. 2002 by STA (MEXT) and NEC with
400 M$ investment under Dr. Miyoshi’s direction. — :
(Dr.Miyoshi: Passed away in Nov.2001. NWT, VPP500, sx) M- Hajime Miyoshi

Image of Earth Simulator 4 Tennis Courts

40 TFLOPS Peak (40*10%2)
T— Cartridge_TapeLibraruysystem l 356 TFLOPS I—InpaCk

Disks 1.

Processor Node (PN) .
Cabinets (320) =

[AirConditioning Systeml ~

Power Supply System |
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Nov. 2012, No.1 IBM BG/Q(Sequoia),20PFLOPS

Effecie
Total ncy Mflops MH Core
Name Computer Site Year Cores Rmax Rpeak (%) Power/Watt Proc. Proc. z OS s
BlueGene/Q, DOE/
Power BQC NNSA Power
16C 1.60 /LLN BQC 16C Power

Sequoia GHz, Custom L IBM 2011 1572864 16324751 20132659 81.09 7890 2069.041.600GHz PC 1600Linux 16

R
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NAME

TITAN
SEquola
K coOmPUTER

JUQUEEN

500 cLd =
UNIVERSITY OF
MNHEIM |N\|0\IAT|¥WEY m;]“j mhﬁh www.top500.0rg

COMPUTING LABOR

Cray XK7, Operon 6274 16C 2.2 GHz + Nvidia Kepler GPU, Custom interconnect
IBM BlueGene/Q, Power BQC 16C 160 GHz, Custom interconnect

Fujitsu SPARC64 Vlllix 2.0GHz, Custom interconnect

IBM BlueGene/Q, Power BQC 16C 1.60 GHz, Custom interconnect

IBM BlueGene/Q, Power BQC 16C 1.60 GHz, Custom interconnect

SITE COUNTRY  CORES p':._';:}(g -
DOE/OS/ORNL USA 560,640 17.6 8.3
DOE/NNSA/LLNL USA 1,572,864 16.3 7.9
RIKEN AICS Japan 705,024 10.5 12.7
DOE/OS/ANL USA 786,432 8.16 395

Forschungszentrum Jilich  Germany 393,216 4.14 1.97

U.S DEFARTMENT OF Oﬂlce Of OAK
OEN ERGY oo ¥RIDGE

Mational Laboratery

14



June 17, 2013
® ' s
icLl »
500 UNlVERSWN%FHEIM INNOVATIVE ﬂﬁ Lawrence Berkeley www.top500.0rg

COMPUTING LABORATORY [Z I G National Laboratory

NAME SPECS SITE COUNTRY CORES Rmax prioe/s  POWER wmw
Tianhe-2 (Milkyway-2) NUDT, Intel lvy Bridge (12C, 2.2 GHz) & Xeon Phi (57C, 1.1 GHz), Custom interconnect NUDT China 3,120,000 33.9 17.8
Titan Cray XK7, Opteron 6274 (16C, 2.2 GHz) + Nvidia Kepler (14C, .732 GHz), Custom interconnect DOE/SC/ORNL USA 560,640 17.6 83
Sequoia IBM BlueGene/Q, Power BQC (16C, 1.60 GHz), Custom interconnect DOE/NNSA/LLNL USA 1572864 17.2 7.9
K computer Fujitsu SPARCE4 VIIifx (8C, 2.0GHz), Custom interconnect RIKEN AICS Japan 705,024 10.5 12.7
Mira IBM BlueGene/Q, Power BQC {16C, 1.60 GHz), Custom interconnect DOE/SC/ANL USA 786,432 8.16 3.95
PERFORMANCE DEVELOPMENT PROJECTED
1 Eflop/s ',A‘/M”z'za/pmm‘/
100 Pflop/s . - P L ®
e e ® e © 33.9 ptiop/s
10 Pflop/s e =
e ©o ® o= %
SuUM s ® e & @
1 Pflop/s [ ] b *
. ® ® P
) e ® N=1
100 Thop/s .o ® e ® ® o s o o _g—
10 Tflop/s e ® *® - ® e ® ® =
e ® e ® . &6 ® e ® ®
1 Tflop/s 1.17 mop/s P
_ e @ & & o ®
100 Gflop/s °
59.7 Gfiop/s
10 Grlop/s
1 Ghlop/s
1903 1984 1995 1996 1997 1998 1999 2000 2000 2002 2003 2006 2005 2006 2007 2008 2000 2010 20m 22 2013 2004 2005 2006 2017 2018

Tianhe-2, (MilkyWay-2)

China’s National University of Defense Technology,

Linpack Performance (Rmax)33,862.7 TFlop/s

Theoretical Peak (Rpeak)54,902.4 TFlop/s

total 3,120,000 cores, 16,000 nodes,

Each node:2 Intel Xeon IvyBridge E5-2692(12C 2.200GHz),
3 Intel Xeon Phi 31S1P (57C, 1.1GHz)
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BfREOSCARI I/\A SRR —FFT I F v
MESZFVZAYIVFI7RP2 SH4A8 7 iEH,

DDRPAD

SAF7ERETILFATISIFYIBEE

7’0t 90nm CMOS, 8JE *4J, 3f&Vth
FyTHAR 104.8mm2 (10.61mm x 9.88mm)
BERET 1.0V-1.4V(37), 1.8/3.3V(l/O)
E{ERAR# | 600MHz
CPUt4RE 8640 MIPS (Dhrystone 2.1)
FPU%&E 33.6 GFLOPS
-CPUEICHIL-BARBZER
-CPUa7D/OvI%EELLTS
R)—FE—F
- CPUa7D—8D/0vvzFiE
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-CPUO7 D ERKIEEEFILTS
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ISSCCO8FE Z&: 1SSCCO8 /X & F4.5, MLITO, et al., “An 8640 MIPS SoC with Independent Power-off Control
of 8 CPUs and 8 RAMs by an Automatic Parallelizing Compiler”
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Low-Power Optimization with OSCAR
API

Generate Code Image by OSCAR Compiler
by OSCAR Compiler void void

VCO VC1 main_VCO() { main VC1(){

#pragma oscar fvcontrol ¥

((OSCAR CPU(),0))
#pragma oscar fvcontrol ¥
(1,(OSCAR_CPU(),100))
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Speedup against sequential processing
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Parallel Processing Performance on 3Cores NaviEngine with Realtlme
OS eT-Kernel Multi-Core Edition S

NaviEngine (ARM11 MPCore) 400MHz 3 core SMP
(Renesas Electronics EC-4260)
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e 2.37 times speedup on 3ARM cores against 1 core .
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