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' CRAY-T3E/1200E (Z357 3 NAS Parallel Benchmark

2o ® & # O s % & B B

A#ETIE, CRAY-T3E %5 CRAY-T3E/1200E ~"DN—FY 2 7DN—Y 3 v 7 v 7 (CPU
Druy s BELBEREONL) CLE YR T AOLEHEEZRET S, CPU 20y 7 HEDH
LR, YAFLDY T RBBRAEEED RV, F, BEREORLEFEINLD, VAT A
OEBEMBICEA L BEESbbNA, T r—YayuyyarEffT s ETcomiEm iy
FTHEAWEERLFMET A LEND 5. BEICHVARY F—r 70y 5 Ak, Be LFHMEHIT
% % % NAS Parallel Benchmark (NPB) Zf\3 /.. NPB BEEOHRERMIAE 2T 2o o HED
FHDFTRX B, FOKER, CPU 70y 7 EELBEREDM LI Lo TEY 40 % BEOMER
ERBohiZ LGz,

NAS Parallel Benchmark on the CRAY-T3E/1200E

MoOTOYOSHI KUROKAWA,! YASUSHI INOGUCHIt
and TERUO MATSUZAWALt

In this paper, we discuss the system performance between CRAY-T3E and T3E/1200E.
CRAY-T3E/1200E is a new version of T3E and it has twice speed of CPU clock and im-
proved communication performance. System performance is not linearly improved with CPU’
clock speed.- Various influences appear to the system performance because the improvement
of the communication performance is also included. It is necessary to examine various factors
to evaluate system performance the from benchmark codes. NAS Parallel Benchmark (NAS),
which is able to evaluate various features, is used as a benchmark program. NPB can evaluate
system performance based on real-world science and technology computations. AS a result,
it is shown that the system performance is improved about 40 % by upgraded hardware.
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1 MERRILE

CRAY-T3E
EV5 (300 MHz)
4KB (4.8 GB/s)
96KB (4.8 GB/s)

CRAY-T3E/1200E
EV5 (600 MHz)
4KB (9.6 GB/s)
96KB (9.6 GB/s)

CPU .
Primary cache size (Bandwidth)

Secondary cache size (Bandwidth)

IS

Main Memory

64 MB 512 MB

Interconnect Bandwidth

450MB/s 650MB/s

450 MB/s —» 650 MB/s

EV5
Processor

CPU

First
I~ Cache
T~

4.8 GB/s L~
<]

9.6 GB/s

Main Memory]

fe———————— 600 MB/s =
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4. 1B S
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DF ==~y FHPEL, BREHE D~ FLHEFIEHE
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1001 g Pacallet Version (1PE)
[E3 Sequential Version

o
LU cG FT

®2 FBEAI-Feisla— Fotggz

I—- FOENEPTHZ. IS &, BFIFHHEI-FO
FHBETH Y, XEY a¥—i- MPLAlltoallv % H
VERADEEOHELBERETE - Fick s TERT
BINAEYVDT I ASEFFOLERENL 20D
TH25..
4.2 CPU MigEzx
CPUDZTy 77 v 7ICX MM LEEZRTRD
IZ, CRAY-T3E & CRAY-T3E/1200E LTi5IE
B~ F% 1 PE TEITL, PE OXAMEEDOR 2K
HY3, BNVFR—2 TUSTAOEERE 3 TR
§. E#EENE Mop/s, A#EEI MR (Performance
ratio),
Performance ratio
Mop/s/PE(CRAY-T3E/1200E)
= "Mop/s/PE(CRAY-TIE) 10
BHICERY Fv—2 70T T 5%RT.

Bl CRAY-T3E/1200E (Mop/s/PE) [T Performance ratio
[ CRAY-T3E (Mop/s/PE) 08 s

Mopls
8 8 8 8 38 3 8
I
g

o B

5T S W GG FT MG
3 Computation Performance on the 1 PE (CLASS W)

EP X, X EVEFEBOBEN LIz, PE Kk
DR LA, EP I, CPUDZ Oy 77 v 7D
BRIBPIP TR FY - ThHEEELD. CC
& IS HMUDGE BT, MEEm EAT 30 % T E
%D, MEEMLEASEY. ZoERIE, A4V AEYE
BMOMWEED LA o Tk vz LR S NAE. CG &

IS #BWEE T, FT & MG %40 % BETH
b, BT, SP, LU %735 % B L %z o7, EP 2w
R PE OMRER EIX, BEF35% ThA.

CPU DEEMRENEMLEL, X4 ¥ AEY) OFEH
mELRWEE, 7—F0— FISxd 5880k En

NRYF2- 7 TIIERERAEPELVEEI LG,
3OBERDPL AT EHOEESLENAENLED
NAHCG LIS ZEVWTATYBEBOBELHRET 5.
Bl4icCG, 5218 #RL, & PE HTOME
DA EE (CLASS) & #&C, Mfe (Mop/s/PE) %

WIS 727 5 7 %R

% BB CRAY-T3E 1200E
25 CRAY-T3E
20

Jed

5

= 15

=]

=

ABC WABC WABC W B
PE=4 PE=16 PE=32 PE=64
. [ 4 Kernel code CG

Bf CRAY-T3E 1200E
CRAY-T3E

Mop/s/PE

WABC WABC WA Bt C
PE=32 PE=64 PE=128
5 Kernel code IS

CG &, % { DH4AT Mop/s/PE EF W > A >
B>COEL%Y, MEY A XFKREL A>T
HRESRT LA £/, MEIAXLPEHICEST
HEEIC Y -2 0 h 6 bh, #OMER, CRAY-TIE
& CRAY-T3E/1200E T—% L7, MY -3,
Fryv aDBETHLEEIONS, vy aid,
FREDN—TarTy Tt -T, FEIELLE
Wt BEEI 0y J FEESmE L. RETHO
BEHF—2iE, Fvy 3 allFs7F— 594 XTI
2w, LA L, CLASS A @ 32 PE OBE&TIZ7 —
IR P VOBEBIRITRF vy a4 XICFEEISE
VA X & blzd, T—2R7 PVOBERECELT
i, CPUDZT v 27y THKRESEEBLILER
LA, FORE, Xy T2 FRIBELTYS
X CRAY-T3E & OMEEEVIFFEICKRE V., HiER

—142—



LiE, Fry P2 OFEIL R WEEY A XK EN
BE# 25 % THA.

IS Tk, MIEY A4 X PE HoEMcEo T
BRIXET L7z, %7, CLASS W Ti, CRAY-T3E
& CRAY-T3E/1200E BV CHENEMAR S iz,
IS i3, 41 HTRALNB LHIZMPI 5S4 755D
Mok E (HRE L2728, CRAY-TSE & CRAY-
T3E/1200E T MPI 54 75U R34 S0
BEELEX LI LOMES. CLASS W 2K { FIEY
A XTHBRm LR, 82 % TH5.

4.3 PE Eh&{E14EE

CPU OHEEM EIZFHTHO LISk o7z, 2O
B%ICIC PE BBEOMER L2 RET5. EXUF
T =7 DFERE LT TIX, CPU DR EE
BEXRITHEIR-REFHOHENS. CPU
DB (Popy) LR TH 5720, BV FT—
7 2 HFMET BB, EEEIHH DO CLASSW &
FAREE 22 A RIEY 4 X & PE 8% AV aDrkEE
K (Pimp) 2 5B CPU kM EOEE&ZHET
32 ETEEMEL (Pomm) &8 22 0 L
PEETEILNTES.

Peomm = Pimp — Popy 2)
#21E, BT % CLASS A, 16 PE TETTAHED
HEEEY, BT O CLASS W, 1PE TETTEED
HER L IZZRA—THLHA, B3 ITRLA CLASS
W, 1 PE ® CPU O¥#m Ll Popy #B5H,
CLASS A, 16 PE %8835 Z & T, CRAY-T3E
& CRAY-T3E/1200E DRl Py, 2kOZ Z &
- BHRB 2%, Pimp — Popy ®W 5 2 L THEEMEE
W Poomm ZHRETES.

BELEORELFVFHEELZYFR—-sTOTF
LEFVEG, LU, BERBRLBEZITR>TwAR
®, BERICTEERErHICH b, F/-,
IS % MPI Alltoallv DEE)HBHFET RV, £/, EP
i, PHIETRCLEENRELRZY, XoT, PE
ELEEMEELRET 5721, LU, IS, EP #BW 7=~
YFT=-r TS ARBVE. BOEEY A XX
CLASSB &L, PE Xi3 CLASSW ® 1PE D X%
V=P A X LEREORLZIHTHS, Az
PE %3, BT < 100 PE, SP T 25 PE, CG T 64
PE, FT T 64 PE, MG T 64 PE Th 5. X I8
RULNRVFT—2 70T 5 50% PE HTOMREE
RY. KEHEEC Mop/s/PE, A#E#C Performance
ratio, HEICERVYFv—27 T TS50 L PE K%
AY. F7z, B 7 ICEEMEEL Pomm AT

FT O@EMkER LRI RIF V. FT IEERO

80 M CRAY-T3E 1200E (Mop/s/PE) [ Performance ratio  — 1 )
CRAY-T3E (Mop/s/PE)

e
o

(=]
> .
Performance ratio

BT SP GG FT MG
PE=100 PE=25 -~ PE=64 PE=64  PE=64

@ 6 Communication Performance (CLASS B)

0.5

Performance ratio
S = =
o W IS

o
s

o
o

BT Sp CG FT MG ideal

B 7 Communication Performance ratio

KREGEHT- % 2 £ BET L. BEWFROMLAN
BLEMCEV L EZLND, BEKEOR EEI
BIZEEFROMRENLEELF LV, ZOMBDESE
Tit, BLE3~10% BEOEEMERMLIELN
2. FT 2B OBATIE, BEREFE VD, #F
HEEOL BRI TR R Ay P72 DL LT
YIU—IRET AV LELLND. FHWHLET T
r—a v Uy aREFLLGEOEEEEON
Lix, BXEs5 % aiELENESND.

4.4 N—S3> Ty TO%R

ERICBFERFEEOT SV r—Ya ry7us s A
PEDOBEOHEER A O ND 2% NPB IZLo TR
+. iRy Fw—r IS LAOMER, BoNh
Mop/s {EDEEHF— (Floating Point) T % b D
%Mz, @82 CLASSW %7RL, &9 1 CLASS
A BRT. KX, HECERVFv—2 L PE #ER
L, A##EiC Mop/s/PE, A#i#hic CRAY-T3E &
CRAY-T3E/1200E O¥gEl %R L7z,

A& T PE OB M%iEM.E L PE M@
ORI L %5 L7z, PE BikoMgem LiZ, 35
% BE, BSEOMEMLEIT 5 % BELHEN I
NPB # B ¥ A7 se&foiigm bk, 40 % 2
EThHEEMENS.

—143—



80~ M CRAY-T3E/1200e  —(J— Performance ratio —~15

Performance ratio

. X
BT SP Ly CG FT IS
8 Performance for CLASS W

~{}— Performanceratic - g

oo 72, CPUDZT Y 2Ty 7SIk aMEERLED
BEENFRKEVE vy 27— 5PN T AT,
CPU Oty 77 v 7HOHEREFES .

WEMEREOM LIRS LgE, BET— B9
Flokadvwgg, #EEEomElZ0IEHobA
7. Lal, BEF— 7 EMWWPRVIBETIE, 3~ 10
% BEOMRER LICE &F o7z,

MPP Y A5 A F—# Lk LCOWEEREIZ, 35 ~
50 % BEOMRER L EON. L L, BEHE
WRESBEBTET IV r—2a3v TR, YAF40
P ZUtEEEIE, 20 % BEOBMEICEEE o7

& # X ®
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