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New generation HPC server PRIMEPOWER HPC2500

HoEEs (ELe
Nacki SHINJO (Fugitsu)

Abstact

The PRIMEPOWER HPC is a new Fujitsu HPC server, which combines the vector parallel processing technology of the VPP Series
with the symmetric multi-processor (SMP) technology of the PRIMEPOWER UNIX server. The PRIMEPOWER HPC enables an
SMP node configuration consisting of up to 128 high-speed (5.2 GFLOPS) scalar CPUs tobe built. As up to 128 processing nodes can
be crosshar-connected via a high-speed optical interconnection unit, the maximum configuration of the parallel multi-node system
attains a logical performance of 85.2 TFLOPS and 64 Thytes of main memory. Features for high performance include highspeed
CPUs, high-speed (133 gigabytes per second) snoop performance, and a barrier synchronization unit, while features for high reliability
include redundancy of the node crosshar switch units and partitioning. This paper describes the parallel processing methed and
hardware features of the PRIMEPOWER HFPC.

~YVOENERE - BEERE - IEREE ER T A UNI—Th D,
PRIMEPOWER HPCH, b E B ORSLROBNTE
B U CRER S

E = 4 b5 b
B EEL VEEERR, BEEEE, oA T

=T 7R, CRETH, HEERTE, - EEOERWRE
TREEEY B O3, DVERE - JOREREEL ST
LI, LU EHREEEESRO DTN A, BRI, O
D= R DT80, RIEROHPC (High Performance
Computing) ¥~ <PRIMEPOWER HPC#BA%: L7~
PRIMEPOWER HPCIZ, HPCY—WPPL U —XD7

PRIMEPOWER HPCIZ, 128{80 X # S CPUA LK HEMP
J— Rk, Bl v aky NEBE BOCTERIZBER-ST
AT, HREKBOWH AT J— FRT AEEETD,

FFE TR, =PPRIMEPOWER HPCI AT LORERL L, 15
MELAFRTOVOR, &5ITPRIMEPOWER HPCO/—FU
=T DEEEHERT D,

23T LAY (DU, VPPERR) &, UNIXP—A
PRIMEPOWER®DSMP (Symmetric Multi Processar) Hiifg
A LEAPCH—ITH A,

BB R REN T CHR L VPPEIRIL, o7y
TOESE - WSRO - ER7 7V r— 2 VOIS
TEROH HAFWEENTCH 5. PRIMEPOWERIZ, L8
BEFEOAAL 7 L — b Ve —FEIERERE L, RS

2. PHNEPOVWER HPCULRAFLOER

PRIMEPOWER HPC L AT LADEERS A BT,
BEOAHTCPU, ALV AEY, BIUEKIOT #7%%
EEHLF AT LR—RE, /— TSR {TH 1200
DTU (Data Transfer Unit) F— F%, BEE2/ g2 A AA Y
F TR LT/ — FEERT R, /— FIEBERISKOV AT

=
Bki28cPy)

(B A128CRY)

<DTUR—F>
s DTU: Data Transfer Unit

]

i
GhRiAAr ] |
T i
<oz pm—tr e f :
]

]

H

i

]

3

Reztiat=0: Hostl i
e | I
oRl B RS P
s = A = PG/
e R EN s CPY HE cRuY F A ATBOX
CPU b el CPu SGRLE 1
E————— e N |
Z i AT LR —F
PCl/ 7 4 2 BOX™

B o com o o e 2 i o £ 1 R S T £ € T K T Vi K e £ B3 2 3 O O e S e Y G T R T S R RS G M S e S S e e e

-1 PRIMEPOWER HPC I AT AUFER
Fig.1-System configuration of PRIMEPOWER HPC.

This document is provided by JAXA.



MZEEHEMEY I 2L - a VHIT Y R Y L2003 E 49

#-1 PRIMEPOWERHPC/-— P

CPU SPARC84V

CPUBISE 13GHz
FEHXRCPUZ 128

T FLARR— T EER 133G/ 34 MFb
BRAL L AEYEER 512G/ b
BRANRARIA Y —T% 5127 x4
BHRFCIA D Mg 820

&2 PRIMEPOWER HPCI AT LT
BR = N 128

BACPU% 16,384
B AERENERE 85.2TFLOPS*
BRAA - AT YEE 84T 34 b
= PR AAE VATEYS

1= Fich

2 — PR

BRI6G 3 MEIX2 (AFHES)
¥ : Tera Floating point Operation Per Second, Tera : 102

LR FEBFOHODTUR = FEBFETA LA TE, B
AEEZIT128CPU, A1 AT VEENB12G/34 FOSMP L2
Do

&L AT LoR— RIZIZERIO L LTLANSR— b, D 7R
— b, SCSIFR— BRI TNE, £, F—7ILEFNT
SMHIPCL (Peripheral Component Interconnect) /5 4 R 7
BOX%EEGTA L, /— FHi-V320EOPCIAT v hEFRIET
x5, /— FORBRAFUITT,

RS v 2 NEEARVTINGED ) — FEEE L

5, 16384 CPU, FREEMMERESS2TFLOPS, AA L AT U64T

234 FDL AT L LD, PRIMEPOWER HPCL AT LDFE
TER2IITT,

3. PRIMEPOWER HPCOIFILER A=

PRIMEPOWER HPCTIZ, X7 M7 LA4E ESMPIF
YRR A S L AR R S8R5,

VPP U —ATHE, ~7 MUERE== v b EEBY Mk
2R TOMEET, PE (Processing Element) WTEEL
AULDAEP] (N7 RV HEEELTS, X5IZ, PERT-YEn%
Mg O CEREOYRERAPER T TEROEE LAY PEE
) TEEEE . AV CPEROBESER TR — 258 T
B2 ERITH Z LT, PER, PEMOZBEE-NAIuTEN
THZERVIYIBEER U TE -,

PRIMEPOWER HPCTIZ, VPPL I —XMDPE%1./- FiZ
SHERE TV D, /— FAEL, VPPL U — Xy ML

fobyir, EoRT I AL SCPUIr L ABBIEL /—
FRIEFIEOHEA T TEaEb2EEHT 2, A ZCPUIZLD
BRI IR BT AR,

(1) Y7rox=T7,94 754 2072 B—7"Edk (32

@)

@y A TeN—RU=TFBEICLEZ ) 7T OEE
it FyvianEPRE (@@

£, J— FRUSIHE IR OISR,

(1) BEL—TETEARFR REDCR LA SILD /—
FRBERFFHE (20)

Q) ZFOCPURRV - A Ly FRAWFRLEIC L 28k
(&1-22)

B N R 7o) 7RSSR S BV VB R Ly FE
T & 2 MFAUE A — S~y FEIR (2-26)

&5z, VPP U —XOPERIT— 28R JUPER N TH
s LERElr, PRIMEPOWER HPCIC2 ) — RS —#8:
FEBIO/ — RS 7 EEREESRIT bIuQna,

PIED X9z, VPP —XIZRBiT 2PEFR-<7 hUVEL PE
7 —ZEs%E, PER YD 7EEES, PRIMEPOWER
HPCTE, ApSCPUILLAEEUREL /— NRTFIE,
— FEIF—FERRUE, — PR T REMBBRICERFNE S
B2 CWWALEBAETTH 2 &€, B3R T S lla—b Rl
Fu s G I T EFIIR—IT A, FORS, VPP —X
TEELFEERAPCT IV r— gy, Fa—m 7 V—)i,

T RFEOFEPRIMEPOWER HPCTHHIATE S,

X547, PRIMEPOWER HPCTIL, VPP U—XEREL
T, BERFHL - @b o o T OB BEEREARE IR L7,
VPPBO0 TILIPED A A 2 A YA RIFEKRIB G5 T, .
F—E YA ARZVEBIRITEEEY M= 5%
BWTEBICSEELTTA D, L, LOREDRT—FY o
ROYES BT B 7D, PERYIED DD R 7S
LEEHZ - WIHLFERTOBIMOYUE L 725,

PRIMEPOWER HPCIZ3V CRERIFUL - Bugbosts b
725 ) — R E— 7 WEEIAVPPS000D IPEMDIT0E, A1 A
FURBIISUETHD, 2273 St AHBENFHE - Eadl
OEBREEERT, e, F—F A AOEE TREBSICHR LT
B, 7u7T AOWRHLEESEL - WU TOBMEE) R
v 7 LI O IR RS L QU o=, Sk )
— FHBERIFL 2 S T 5 B TR BN EEE AT
ST ERTED,

4. PRIMEPOWER HPC/—FOEE

PRIMEPOWER HPC® ) — FOIE LITIORA~2,

This document is provided by JAXA.



50 FHMEHFEHREBIF AR JAXA-SP-03-002
a—HTOTS5L
DQ i=1, 400
. Al=AG)B
o
OR=1 itk
7 4 \ QALY FEMFIRE
| BT (R wE> QL vk> Qlovky e
DO 1,992 DO i=101.189.2 DO =201.289.2 | DO i=301.399.2 ,
A=A AO=BORE AG=ADE AG=AGRE {3} JTRYITFIAT
S : ; i X, e 1% ‘;ﬂ?‘ 7"}71‘%)’“@%%4&
L FoewlaMENFE
Se i
—Ey 1 TTe mmTREN
CA(1:400), B
Jimets
B2 ./ — FRIEFIREE
Fig.2Paraliel execution method in node.
QX; y%;“ F?‘“‘?
A Teex Y
5 ‘/.\"%.w :
2 S - g
7 \ EEsEgs basasassl (P Egas
; K TPE . PEE cs
N = { (B)PERIN—FDz T [/ EHPET O T3
(CLBEEL j T RITICLBEENL
. .é
=
[ V| vad !
i /% ;T‘A‘ - %
} 51 G S ‘\r\gjgg»t i ,ai agggﬁgaa- l
[,%“ 9/ ¥azgsan| ersalpvaes,/— ’\Fgﬁ’\"_/rjgﬂzi‘éﬁﬁ eser SesEURGaSESEEASEENE @%
4 B J=Fie= \
\ ; b . E 7’ N i
w;.wﬁmuftj ((A\ -k I [ﬂsj P 1 |
I LAEEL L e AR A E ALY Pl ;
B8 FerssisreTn
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