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Bt A—DR/N\aY (~2011.09E)
1R T Li~64F, SEFET)IL—X

HITACHI SR11000 model J2 T2K (B K) (HAS0007 SR ZL AT Ls)
Total Peak performance : 18.8 TFLOPS Total Peak performance : 140 TFLOPS
Total number of nodes : 128 Total number of nodes : 952
Total memory : 16384 GB Total memory : 32000 GB
Peak performance per node : 147.2 GFLOPS | |Peak performance per node :147.2 GFLOPS
Main memory per node  :128 GB Main memory per node : 32 GB, 128 GB
Disk capacity :942 TB Disk capacity :1PB
IBM POWERS5+ 2.3GHz AMD Quad Core Opteron 2.3GHz
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FIFAZE : SR11K-%94904, SR16K-#33604%, HA8000-#41,

® SR11K (Pwr.5+)
® HA8000(T2K)
H SR16K (Pwr.7)
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Hitachi SR11000/J2 A3 (32011454 B EFHEALS \$
18.8TFLOPS, 16.4TB FEof- ’

-----------I

Hitachi HA8000 (T2K)
140TFLOPS, 31.3TB

Peta R Exa
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M RT L
« SMP: Hitachi SR16000/M1
— SR16000< X7 L\ (SMP) (Yayoi)
— E—%21%8E 54.9 TFLOPS
— 565THE/—F
 IBM POWER 7, 32 cores/node, 200 GB/node
— 2011 10A3B KLY ITER, 11A258 KYAXERABAR
-~ KRBEAERV/—FEETE33MTDV AT L(SMPEREATLY
B)DBAEIINTHRER (T3 Y —/\—FFR)
o FIAAIZ6FELIANIZHF{LZHESD, MPPEATZITT S
— A —4EER, BARNHEKGETETLIRYDYR—ET 5
« MPP: Fujitsu PRIMEHPC FX10
— FX10R—/N\—a>Ea—A2 X T L (Oakleaf-FX)
— E—21%8E 1.13 PFLOPS
— 4,8005TH/—F
« SPARCG64 IXfx, 16 cores/node, 32GB/node
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Hitachi SR11000/J2
18.8TFLOPS, 16.4TB

RKEEAEYZFE->TEHILFIE Our Last SMP, MPPAFATHR—
|

Hitachi HA8000 (T2K)
140TFLOPS, 31.3TB

MPIIZ LB FIE, ABVITELABREITELY

Fujitsu PRIMEHPC FX10

based on SPARC64 IXfx
1.13 PFLOPS, 150 TB

Peta - Exa
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HMPPORIESIH: SEBRBKUDIStep)

e HOp

— HA8000(T2K), Homogeneous Compute Nodes

— O(101) PFLOPS

— Flat MPI
o Step

— PRIMEHPC FX10, Homogeneous

— O(10% PFLOPS

— MPI + OpenMP, {ELFlat MPI%3E 2 ELAE T IEE A AL
e Jump

— Post T2K, Heterogeneous

« AT, A*EY/I\UKIE:Heterogeneousiit&E / —K
— O(10%-10%) PFLOPS
— MPI + X (OpenMP, CUDA, OpenCL ... OpenACC)

o« FMNIHIZEXan HDILT
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Hitachi SR11000/J2
18.8TFLOPS, 16.4TB

RKEEAEYZFE->TEHILFIE Our Last SMP, MPPAFATHR—
|

Hitachi HA8000 (T2K)
HOP 140TFLOPS, 31.3TB

MPIIZ LB FIE, ABVITELABREITELY

A}

Peta

Fujitsu PRIMEHPC FX10

based on SPARC64 IXfx
1.13 PFLOPS, 150 TB

Post T2K with Heterogeneous

Computing Nodes
0(10%-102)PFLOPS

Exa
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FX10 Supercomputer System

1

Compute nodes, Interactive nodes

Management |

_\

—

" "PRIMEHPCFX10x 50Tacks
(¢8®0’ computenodes) -

Peak Performance: 1.13 petaflops
Memory capacity: 150 TB
Interconnect: 6D mesh/torus -

"Tofu”

Servers

Job management,operation
management, authentication servers:

PRIMERGY RX200S6X 16 g

|-

Local file system

External connection
router

I____'I

External |

Taveanne

Ethernet

AEimi=e PRIMERGY RX300 S6 x 2 (MDS) InfiniBand
E=E= ETERNUS DX80 S2x 150 (OST) network

file system I

network

/

/

/

Storage capacity: 1.1PB (RAID-5)

Shared file system

PRIMERGY RX300 S6 x 8 (MDS)

= PRIMERGY RX300 S6 x40 (OSS)

ETERNUSDX80S2x 4 (MDT)

Endusers

]

______________________

ETERNUSDX410 S2 x 80 (OST)
Storage capacity: 2.1PB (RAID-6)

Log-in nodes
* PRIMERGY RX300 S6 x8]

== |nfiniBand

= Ethernet
== FibreChannel

______________________

Aggregate memory bandwidth: 398 TB/sec.

Local file system for staging with 1.1 PB of
aggregate 1/O performance (for staging)

Shared file system for storing data with 2.1
External file system: 3.6 PB

capacity and 131 GB/sec of

PB and 136 GB/sec.

Copyright 2011 FUJITSU LIMITED
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FX10(Oakleaf-FX) D E
E—2-14#E1.13PFLOPS
BB E A A B KEEE 51<1.40MW (Linpackix K )
— ZERZEE 6HTH2.00MW K i
6RITAV 2/ =T RRYRT—D
— Tofu/ > F2—axxUk
— Y8 YN RIE:5GB/sec x 2, Bi-Section/\>K1iE:6 TB/sec
S EREITTAILD AT L
— FEFS (Fujitsu Exabyte File System) (LustreN—X)
BE B~ B EIEERORIFGYUVEZ
[FRI1EDHE#ME
SWREA—TI)—RSA4T3Z)-FTT)r—ay
Flat-MPI, HybridIZE U ST E 1 RE
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SPARC64™ |Xfx

Instructlon o :_ji_____.g*iCa‘Che
..ﬂontroru nit = %,:___!‘l,_t.rqwm

e ]

Copyright 2011 FUJITSU LIMITED

Number of Cores/Node
Size of L2 Cache/Node
Peak Performance/Node
Memory/Node

Memory Bandwidth/Node

SPARC64™ [Xfx SPARC64™ VIIIfx
1.848 GHz 2.000 GHz

16 8
12 MB 6 MB
236.5 GFLOPS 128.0 GFLOPS
32GB 16 GB

85 GB/sec (DDR3-1333) 64 GB/sec (DDR3-1000)
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HPC-ACE:HPCHIT&H$ vy LEE

High Performance Computing — Arithmetic Computational Extensions

FP Reg
SPARC-V9iimt Y7 —FTOF v

[ZX 9 HHPCR]ITYLaRan R vk 32
- EEE+AES C SIMD
Lo X2 HL5R (basic)
- FE/NMNIREREL O XH32—256
VI 7 R gE vy a X
- 05 Fvyia 224
- BABREEDEWNNT—2% X vyl 1At

)IZERYF SIMD
=Rt - sxEE (extend)
- FHAETHRXEEDIL—T) , \’

- = ﬁ E;EI 5!;5[’ Bﬁﬁ’ o 7':"1:& Copyright 2011 FUJITSU LIMITED
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AL 1D
o VATLKR—F:4/—F
e 15v%4:243 AT LR—K, 96/—K
. 5054, 4,800/—K, 76,8007

PRIMEHPC FX10 Packaging FUﬁTSU

Air intake q
for SBs I
=

12 PSUs

Air intake
for SBs

Coolant
inlet / outlet




TofuA 22—k
« /—FTIL—T
—12/—F
— AEf-CEli: R T LR—FR4/—FiES, BEl: 37— iES
e 6D:(X,Y,Z,AB,C)
— ABC 3D Mesh: /—RJ JL—T D12/ —K%&#EE: 2x2%x3
— XYZ 3D Mesh: ABC 3D MeshZ JL—J%#4&: 10x5x%8
o« 2ybTJ—orROU—%EELT-Job Submission®d] g
— BITSINIEXYZIZEBIENTES
SPARC64™ IXfx

1
=411

Copyright 2011 FUJITSU LIMITED
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7AWV AT L

e VAT L(AOA—AI-HEBF-NEITF7AILORTL)

— HA8000 V5 RZL AT L, SMPEIZT7A4ILEFLTLVELY
- N\ T7YTIEE B TEREL TS
O—AIITFAIWND AT L(RT—UUT H)
— 1.1PB, 131GB/sec.

HEBEI7MIL AT L

— 2.1PB, 136GB/sec.

— OTA ARSI TA4T EHE/ — DT U A A
— IR—LTaL IR

« JIL—7 &4k, A (50GB)

e NERTF7AILL AT Ls

— 3.6PB
- J—U%EE, ARLEBRIC, 3THIBR
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JIRYH T T7RER

2473

7T r—ay

T7AIL AT L

21)—Y2Jbkx7

EFHOS(XTCOS) Red Hat Enterprise Linux
ErEadEa NS EEgEI NS5 (UaREE)
Fortran 77/90 a2 /N5 Fortran 77/90 a2 /N5
C/C++ AN C/C++ a5
GNU a2 /15 GNU av/ (5 (/O REE)
GCC, g95 GCC, g95
(FXTA] LR EL) (FXmE I FHREEEL)
ELrEHESATS)

SSL Il (Scientific Subroutine Library 11), C-SSL II, SSL 1I/MPI
ZRMS1473")

BLAS, LAPACK, ScalLAPACK, FFTW, SuperLU, PETSc, MEeTIS,

SuperLU_DIST, Parallel NetCDF

OpenFOAM, ABINIT-MP, PHASE,
FrontFlow/blue
FrontSTR, REVOCAP

FEFS

bash, tcsh, zsh, emacs, autoconf, automake, bzip2, cvs, gawk, gmake, gzip,
make, less, sed, tar, vim 7% &



GeoFEM Benchmark: ICCG for FEM
Performance of a Node: Flat MPI

SR11K/J2 SR16K/M1 T2K

Core #/Node 16

et etymence
STREAM Triad (GB/s) 64.7
B/F 0.274
GeoFEM (GFLOPS) 16.0
% to Peak 6.77
LLC/core (MB) 0.75

128.0

43.3
0.338
11.0
8.59
0.75

BR1T 5/ JL/S—:Memory-Bound

/—FEYE—VHREIERILCGEDIZINDE !
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GeoFEM Benchmark: ICCG for FEM
Performance of a Node: Flat MPI

SR11K/J2 SRI6K/M1  T2K I
Core #/Node 16 16 8
?é;‘tgsg’rmame 1472 2365  128.0
STREAM Triad (GBIs) 20.0 64.7 43.3
BIF 0.136 0274  0.338
GeoFEM (GFLOPS) 4.69 16.0 11.0
% to Peak 3.18 6.77 8.59
LLC/core (MB) 2.00 0.75 0.75

B/FE\E||ZSR16K/M1IL 2R

Linpackld #3880 GFLOPS/node (89.8%)



GeoFEM Benchmark: ICCG for FEM
Performance of a Node: Flat MPI

| SR11K/J2 | SR16K/M1  T2K

Core #/Node 32

E’ggtggg’rma”ce 147.2 980.5
STREAM Triad (GB/s) 101.0 264.2
B/F 0.686 0.269
GeoFEM (GFLOPS) 19.0 72.7
% to Peak 12.9 7.41
LLC/core (MB) 18.0 4.00

ZEAAHBEEBNSHI-YERE
(FHEEEIMEIVESR)

T2K: 1.00 unit
FX10: 7.65 unit

26



GeoFEM Benchmark: ICCG for FEM
Performance of a Node: Flat MPI

Core #/Node

Peak Performance
(GFLOPS)

STREAM Triad (GB/s)
B/F

GeoFEM (GFLOPS)
% to Peak

LLC/core (MB)

SR11K/J2 SR16K/M1

T2K

16 8
147.2 128.0
101.0 43.3
0.686 0.338
19.0 11.0
12.9 8.59
18.0 0.75

B/F CIZFX10A3455 £ E 248
Frylat A ZEEEH?
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=012, LT OHRBIXRFEANDBGEITHOENOT-F

4

LET,

— FX10NDFRZEEXZ 1T o158 DA A FN

— HA8000 L CN\YFUITETIFITAEEA

2 H 3 H 4 H 5 H 6 B 7 B
FX10 SRIEARS (4/2 ~ 6/29)
—
T —E AR

7f2 ~

EEFIA (~ 3/30)

S A

;
EiTRARE (4/2 ~ 4/26)

- J7 - )L E8E0lEE
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1Z T4, HASOO0U S ARAL AT L~ADAT AL a[REE



el [AY = ke
£ fi%

— http://www.cc.u-tokyo.ac.|p/system/fx10/

A EREELFIR DB o
— http://www.cc.u-tokyo.ac.jp/system/fx10/fx10_test.html

FMAI—X
— http://www.cc.u-tokyo.ac.|p/system/fx10/fx10 course.html|

=Wk 3

— http://www.cc.u-tokyo.ac.jp/system/fx10/fx10_job.html
FIARA-FIFAEHEE

— http://www.cc.u-tokyo.ac.jp/support/application/

FAQ

— http://www.cc.u-tokyo.ac.|p/support/fag/fx10 _fag.html

%mkq—lﬁiﬁﬁs’ttza MEZIER
TEE(FEH09-12, 13-17) 03-5841-2717

— uketsuke(at)cc.u-tokyo.ac.jp
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HMAREE
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RPN RS /—F#
+F

25,920 /—KRBfS
IN—YFI)L - SHERE
J—X1 120,000F3/5 24)—K 12 /—KZETI% 1.00
12 /—FiBi&l& 2.00

\ 200GB
51,840 /—EFE

IN—=JF )L K HERI:
a9z  250.000R/%F 96/—F 24 /—FFTIX 1.00
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nJy4>

o JOUJLDWE, AVINMILBNYFOIaTDTRALGE
ICFIBT5=-bDIRELELT, ATA1V/—F% 6 BERAE
LTLEY,

— oakleaf-fx-n.cc.u-tokyo.ac.jp
e N=1~6
o oakleaf-fx.cc.u-tokyo.ac.jp TWLWTFNMIZIRY 2 T5N D
- OJAV/—FIEEE/ —FEFERGET7T—XTOFvD=8, &t
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A3 59T4)37

o INRIR, BEEIOTANRYITIX, A2359T749/—FK
(40~50/—FFBE, SHE/—FERL7—xXTO9F %) IZ&

== 4=

D TETT,
—OTA2 /=AU B3Z0TAIIZEST
o ERIFXLEF40~50/—FEFEoF=/\wFaTHEK
o« AURATIDTA4T/—FHAETHEOLNTNSENFE IREIZHS
— HA8000debugFa—IZ3E0Y

—4/9777'4753?7! EOTCh—IUITEEINTGLN (=D
B{THESTAIEE

_ _ RTHIRAM

interactive_nl 28
interactive_n8 10 min 28

interactive



INYF23T
« REFMEHH/—FRATITIE, N\vFIaTELTET

— HA8000 V5 RAARL AT L, SMPETH AHALTWLWAYITEITR
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