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u__SoftBank & 19:42 99 5 - asi_SoftBank & 19:40 3 9% =
D) 1 +
- — .,
ol ‘ 2 ; (oo )
sum o RSP oA Problem size 200
R
gl( =1 Number of runs | so
% <1
a3 S (e 2 Run benchmark
RUR3 geavarans vEex [Hoes
Run #: 50
Mflop/s: 127.17
Time: 0.0426

Norm Res: 3.4500
Precision: 2.22044605e-16

= i e e -~
Maximum Mflop/s: 168.09 1

| Average Mflop/s: 140.44 |
N 4
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K computer, “&=” , is ...
v “T [kei]” is a nickname of the next—

generation supercomputer system

v" The name was chosen from public applications in July 2010.
10 PETA FLOPS!!

1(;" 1:)1 1;2 1:)3 1;4 1;5 1:)5 1:17 1:)E 109 1o1° 1o11 1012 1013 10” 10‘5 1015
T R BE T8 & JK =

v' “IR” stands for a unit corresponding to 10 Peta, which is
also the performance target of our project.

v" The name for non—Japanese people is

“K computer”

RSN

v Another meaning of the “Ix” is “a big gate.”
v A new era of computational science is coming though the gate “IE.\¢J ¥

K computer
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[RIDOTIEDRE (1/3)

(3%)TOP5001) R &(F ? (X)LINPACK (8w &l 2

LINPACKRU FI—Y DRITHEEEIEIEL LT,
HRDR/I3Y EH5006IETDSVF Y, &I
2E. 6B L1 AICE#FHEIND

KIEEN — RABREBLIARFY—HTOY
SLT HRDR/OVSUF2T THBHTOPS00
TRNAVDHEREBIZELTRIASh TS

v 2011/11/15% &R D E38ETOP500) Ak CHUE — L EES.
K computer(Oct 2011) K computer(Jun 2011)
@EDDL
Riax 10.51PFLOPS 8.162PFLOPS -
Rpeak 1 1 28PFLOPS 8774PFLOPS RIKEN Advanced Institute for Computational Science (AICS), Kobe, Japan
efficiency 93.2% 93.0%
N, o 11,870,208 10,725,120
Execution time 29h28m 27h59m
= s o= | EEMEE EITME 179kH=YD § EITHRE
Jv¥v7 | H YATLE b (<5onvTR) (%) mEfE P (A
1| Japan K computer | 10.510 93 824.56 ! 29.47
2| China Tianhe-1A |l 2.566 55 635.15 {1 3.37
3] us Jaguar I 1.759 75 253.07 17.27
4| China Nebulae | 1.271 43 492.64 1 1.91
5| Japan | TSUBAME20 f  1192f 52| ¢ 85227§ 240
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[RIDTIEDE (2/3)

HPCFvL o7 o4+—R BN ECTEHASNIFHE/NNI— L LT1-2818 B O LB
BEICE- T, RNV DR BRI EEE BT AHPCF YL U SRV FI—4T05 S LS, HFC
BELADDRUFI—IFHPCF LU To4A—RELT. BE11BDSCIZTRE

. Global HPL(KIEAEM IR ARKXDORBICH THEEERE) — > Eadee

2. Global RandomAccess (i 5| TAOEAB TOSUH LAEYT O ERE) = BalEEES

3. EP STREAM(Triad) per system (% EE RO AT T I REE) —> Gl

4 Global FFT (B&7— ) TEMDRA AL

2011/11/16 KD 2011 FEHPCF LT o4+ — i~0)4*BF'EJ3“/\TT uéﬁﬁ

Global HPL Performance (TFLOP/ System Institutional
s) Facility |

1st place 2,118 | K computer RIKEN
1st runner up 1,533 Cray XT5 ORNL
2" runner up 736 Cray XT5 UTK
Global RandomAccess Performance (GUPS) System Institutional

Facility
1st place 121 | K computer RIKEN
18t runner up "7 IBM BG/P LLNL
2" runner up 103 IBM BG/P ANL
EP STREAM (Triad) per Performance (TB/s) System Institutional
system Facility
1st place 812 | Kcomputer RIKEN
18t runner up 398 Cray XT5 ORNL
2nd runner up 267 IBM BG/P LLNL
Global FFT Performance (TFLOP/ System Institutional

s) Facility |

1st place 34.7| K computer RIKEN
18t runner up 11.9 NEC SX-9 JAMSTEC @ 3
2" runner up 10.7 Cray XT5 ORNL A ter
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Water-cooling
©Fujitsu Limited. module

CPUMD

e
E-=2)

P 8 ﬁ# ‘:"J‘

SPARC64™ VIIIfx

B —* _ DboR3 (4CPUs/ 1 SB)

128 GFLOPS (16 GFLOPS x 8 cores) —

P EpiEs . ofu
0w DEKE | 2.0GHz core core IC(S ;ZCfS/NIV\;;)SI)
FENNHR FENEILZ Y x4 (2 SIMD) core core (Ilzlgl;SX}\ﬁc/n‘;ogyB)
EEs PREsS x 2 _|= J
45nm CMOS process
FENNERUY it) : X
LIRGH FENERL T AT (610123 S Fw T X2 22.7mm x 22.6mm

NAL I RD (64bit) : 188
LIIS : 32 KB (2way)

FSYIRXIE  760M

. 8 ° (72N
Fowya L1D$ : 32 KB (2way) Power : 58W (TYP, BRENEE307C), 2D
L2$ : Shared 6 MB (12way) ex.
XEHLE 64 GB/s (0.5B/F) Sandy Bridge
e M -_—
HMDFvTEDLER YMM reg.(256bit) x 16 = 64E %
Peak
Process X Cache Power System
Vendor Name Core le performance MB) W) GF/W ol d
rule (nm) (GFLOPS) ( (w/planned)
IBM PowerPC A2 16 45 204.80 32 55 3.72 Sequoia (BlueGene/Q)
Intel E3-1260L 4 32 105.60 8 45 2.35
Fujitsu SPARC64VIIIfx 8 45 128.00 6 58 2.21 K computer
IBM Power7 8 45 256.00 32 200 1.28
AMD Opteron 6172 12 45 100.80 12 80 1.26 XE6,etc.
Intel Xeon X5670 6 32 79.92 12 95 0.84 TSUBAME2.0,etc.
[ — -L\ A 4 g
ﬂl‘i b7§ 1‘&sﬁ% == 2]
) = EEEM DK’ E3) -,
. PCYSRAT—HLayT in kil

SR/ —FEAUF3—aRIbDFER

s SHE/ —FDER e AA—aARINDIER
« CPU(837) 118 e 1—H—E1—[F3RTF—FR
ICC /rs —:l* }\ LSI -1 [ %hj: 3&%@Eﬁ%7§_ﬁ(;%h%h
rooMaTRARRLS) e 5GB/s x 2 (W7 1A) (IZHRE —2)
- ' e 77— )L $3200,0004, #31000km
= 8
LS A
X J
R R R S 7, ‘j
/—F :'3\‘
CPU: 128GFLOPS \
5GB/s x WA R (Beores) 5GB/s x WA [
(EBHRE—D) (FE/E—2)
[TT1
L2§: 6MB | 3
. | s468/s
| MEM: 16GB |4 »
= é BRJP—FRADAA=2 e
x L § QP
e ~ 3@ K compuier
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The K computer

Its installation & adjustment
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Seism3D Bk HE KIS RED BEFF D ET E A TIIAR RTREZE 52 U B B 0D #u 2= iR Eh 0D fiF FDM
Fle o2aL—23> - FRMNFIRELRY, REBESIUVIVV—MEE (ke
MO EHTELE ICIGATES.
PHASE +/ FERERE—RE FREFHEICEY RIRSmERF/THAAR, F pER
DFENNFEEN D)AVRT INA RADFEREITS. DET
FrontFlow/Blue T2 Large Eddy Simulation LESfE#TICKY, TP =72y LEERERERE FEM
(LES)IZ DEFHFAZEO-ERELGRNDOTFANRRTED. (k)
E O EERERAMEN
RSDFT T/ EEME-—RESFE KREF—REHEICKY, 10mUTOERSF/RF L2200
NEFHE (EFHR, 2F, BB, 7—k ERBLGE) DA DFT
BEVTNAREAHRETS.

LatticeQCD M HBFQCDIIaLl—>3 EVTAILEESLUCGEIZELY, MELFEHEDEREZ QoD
VICKBRNF-RF% RATS.
B
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SINW, 19,848 [ F, #&F%1:320x320x120, /\> K %51:41,472
%)L H T O+ R $1%12,288 TREE

120.0
— = Wait / orbital
/8 1 79% _78% = Global communication / orbital
o 00.0 Global communication / space
\U} . Adjacent communication / space
80.0 = Computation
Ll_ \ P
8 600 - —18% I —
| -
o 400
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© 20 -
£
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$' | 8% g% Z2fE & 2,048
%] m? o7 /\./I‘/\ill 6
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REvYYEYTDME- Gram-Schmidt -

BEEVYEYS — UYIJOIaZT-S80D3IVT U0 ROFRE UL
MPL&BE T TofudlF ?)L I XADEIRSND

1200 +
o JRF#H 19,848
1000 | « F&FER: 320x320x120
o BLEH 41,472
200 | MPI Bcast « F—AR)LTOtERAE: 12,288
8 v ZERA 5 2,048(32x32x2)
E 600 — 4 /‘\/PIEEJ 6 X
Iiﬂtl( . MPI Allreduce e 32x32x12(0 F_EZIZV‘VEDO\
|
200 +
00 wsE Bl BETIELT
"EE R/HE 14.473 8.658
"BIE KiE/HE 17.364 3827
"E{E K/ 37.246 3336 > 5
BHE 32.095 32191 & computer
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v  ZERINEL18432 x INURHE 3
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ACM Gordon Bell Prize
Peak Performance
Yukihiro Hasegawa, Junichi Iwata, Miwako Tsuji,
Daisuke Takahashi, Atsushi Oshiyama,
Kazuo Minami, Taisuke Boku, Fumiyoshi Shoji,
Atsuya Uno, Motoyoshi Kurokawa, Hikaru Inoue,
Tkuo Miyoshi, Mitsuo Yokokawa

First-Principles Calculation of Electronic States of a
Silicon Nanowire with 100,000 Atoms on the K Computer

Gordon Bell Chair

.
o St oo s e @
Thom I1. Durming i Crime
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