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Preliminary performance evaluation of etlwiz:
a dedicated cluster of Alpha workstations
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UMPEI NAGASHIMA! and MITSUHISA SATOttt

In this paper, we evaluate etlwiz, a dedicated cluster of Alpha workstations connected by
100Base/TX ether switch, using NAS Parallel Benchmarks (NPB) and a real application
QCDMPIL. In the NPB, the etlwiz can compete with Cray T3E-900 in EP and LU, while it is
half the performance of the T3E-900 in BT because of insufficient throughput of the network.
Though the QCDMPI requires nearest-neighbor communication in three or higher dimension,
the etlwiz achieves a maximum throughput of 8.9 MB/sec. and a maximum performance of 3
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CCTHMEE, P REREERBETEEL
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14, etlwiz TiZ 10MB/sec., Cenju-3 Tid 28MB/sec.,
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DIEDAN—Ty B ENS D, etlwiz T,

F— 5% 4 X 32KB 0 & %, Cenju-3, AP1000+ Tid
%4, 57— %% 4 X 45KB, 10KBEED L 2 TH5.
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R EBEE DB V- F ¥ Vit etlwiz T 193 psec.,
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%72, n = 100 ® Linpack Benchmark T etlwiz
OEfkHREIX 175 MFlops Th o 7.

3. NPB (C & 3

AETILET, NPB 2 (2 X 5 etlwiz & REBZ<
v EORBRILEE TRV, FORICBITS etlwiz O
iDL BT 24T% 5. etlwiz, AP1000+, Cenju-3
BHo Y AF 4 Cray T3E-900, SUN Ultra Enter-
prise 4000 %=1} 5 Rk ik, NPB DR—AR—-T
http://www.nas.nasa.gov/NAS/NPB/ »5H5IA L.

3.1 NPB O#E
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A2k b class A, B, C =207 FANEAHATW
3. class C RNAZY FOR=N—aVEa—F DN
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T CiRAFHETH 5 EP, LU, BT 0%& L 45H
BAv7:MEY 4 X% FT. LU, BT RWih bEmRE
Navier-Stokes 58X %M { CFD o7 75— =
Y THA.

EP(Embarrassingly parallel): RESR&EICL 2
— AR UTERANOER. BEE &L, MEY
£ Xitclass BT2%° L ¥3.

LU(LU solver): &% z,y FAIC72 vy 75
LSOy FIEYETE, —a— P YRETEICHE
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W, RyFw—r e LTI SSOR L EADE
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7, SR O(n®/p®) \oxt LiBfER O(n®/p?) TH 5.
BENT—VIE2REBBER L 2> TS, HEY A
A% class A:643, class B:102° %\ 3.
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LEEITHRMICHDIELOWE) 2FRT. KHELIEL
BEICBIIEXRLBEOE L AEKERL TS,

etlwiz, Cenju-3 TR BRTHE %1% )8, M
EF 20125 L, AP1000+ Tit 2 REAEOHE IR
RiEREL 2 Y, 3, 4 ATEAM CIRBEBERO AN — T
FERALTWA, Zhid, AP1000+ D%y h7—2
B2RTLEP—FABETH B2, 3, 4 RETBOHE
ICHREOHRIR S LVERICHLLEDRS,

SETRMICH T 2 8E OB, etlwiz id MPP &
EBL T W EELT 2EmcH 5. Ly L, QCDMPI
2BV T Cenju-3, AP1000+ R RTOBEELD
W=Tv PFE—2 DIRIZEFTHBDIH L, etlwiz
7~ 9MHTEY, BRI LTI, EEVE
EFER STV 2. £EFICEV T2 3GHops %38
BLTHY, 1.6 ~ 2L EotikISREs R,

4 etlwiz, Cemu-a, AP1000+ (33 2568 (RIEH 1 X @
84 x

time[sec] communication
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B7 etlwiz (2817 5EfTHM (BT 4 X : 64 x 32%)
time[sec] communication

computation

(t1-dim} (2-dim) (3-dim) [4-dim)
12304 KBicomm x12| ‘294 Kkavoomm %12 | | 147 kaicomm X12 | {144 kaicomm ¥36
589 xavcomm *12| (294 wavcomm "24I 294 xavcomm ¥12
400 R 7 - 7
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4.5 BOLRFLEOERELR

= Z it 72+ X% (16PE) LM@Y 4 X% — (1
Y4 X 16%) iz, WA, BEF-s4 1 X% &
TOYRT ATEDE, FLERTOBERICBT6H
DEVFEBRENLTVWE) CMBRERITRo2LT,
etlwiz L EDOHBDT AT L L OHBEFTLES.

5, FRTAECHTHERELBEANV-T Y }
ERT. XPT() OfliiE, BEZBRVW-HELERTHS.
B9 12, £RTAMICHT 5 KTRMIC S 5AR (5
B/ BERMEE4OHE) 2RT. KELIZ1EEIC
BIIAEERLEEOLELIEXRERLTYS

~4ARTEAHBVCTEET 2R — 541 L3
L. etlwiz, Cenju-3 Tit 4 XKTTFH OBHE ICBAN:
EEZ R T A%, AP1000+ Tid 3 R HOBpAIckLHE
EEIXR Y. AP1000+ T 3 RTHEOHH 2 XL
LD HEREEATALLE LTV B 00, 16 B0HE, WEMEIX
8x 2L, 2 REFMTRUTREOHENES 3

<> Mﬁs& R (% < EMR) =Tk
etlwiz 1dim | 2.36(3.78) Gflops | 7.44 MB/sec. | 100~
(32PE) 2dim 2.94(3.88) Gflops | 7.22 MB/sec.
3dim 2.96(3.87) Gflops 7.33 MB/sec. : . ki .
4dim | 2.97(3.91) Gflops | 7.28 MB/sec. oW 0 onind a0 e oot B oo
Cenju-3 1dim 1.51(1.85) Gflops | 10.02 MB/sec. . i - . .
(64PE) | 2dim | 1.81(1.95) Gflops | 10.62 MB/sec. =8 2:’:‘:;’3;*”00” B BRATHM (T 1 X
3dim | 1.83(1.96) Gflops | 10.07 MB/sec.
4dim | 1.84(1.96) Gflops :| 10.84 MB/sec.
AP1000+ | 1dim | 1.16(1.30) Gflops | 12.83 MB/sec. | 7%, 3 REHMITIRHRITEZ 52D L Bbha.
(64PE) 2dim 1.28(1.34) Gflops | 12.74 MB/sec. WHMERICOWTIE, BLDYAFAT2 ~ 3 RTH
3dim 1.27(1.34) Gflops | 8.75 MB/sec. -3 ; by 3
| 4dim 1. 26§1 34) Gflops | 8.11 MB/sec. Hicsiy pEREIZE LY. MBY 1 X 64x 32° DR L

"B L, etlwiz OMERETII 2 ~3 WTHHOISHL,
Cenju-3,AP1000+ Tk 7~ 8 WO EFRMSET L7
etlwiz OFER V— 7y ki Cenju-3, AP1000+ i<
HAESLIF T 545, QCDMPI i BWTit 2 ©IEE
DELDPRL, T EREHLTVR LWL 3.

5. % & ®

AHFETIE, NPBLET YV r—3 > Thad
QCDMPI % fi\» T, Ether swetch C#4 L7z DEC
AlphaStation 7 7 2 ¥ etlwiz O‘J‘ﬁiﬂﬁ&i&ﬁﬁﬁﬁﬁ%
EmL, ﬂjtiﬂif#& 4 o)ﬁﬂE RHEL

NPB i20WTi, 7Uty FHEEEEE 2V — 4
VEP ICX D HEMEEFEL, $2BT7 7V 5~ s
¥ T#% LU, BT # AV TEESECEE L2:FHt
207 E5ITLU KBV THEY 1 XOBALICHT
AHEREHB KL 2. EP T, X 98w oy 2B
%% b CPU %4 2 7= Cray T3E-900 'f) b etlwiz
DFEHEOWERETEREL TV iz,



%5 etlwiz, Cenju-3, AP1000+ 231} 5 ¥hk (RS 4 X ;

16%)

EPE3 FEE PR (B < BMB) AN—F b
etlwiz 1dim 1.02(2.86) Gfiops | 7.58 MB/sec.
(16PE) 2dim | 1.52(3.21) Gflops | 6.92 MB/sec.
3dim 1.60(3.21) Gflops | 7.63 MB/sec.
4dim 1.78(3.41) Gflops 8.89 MB/sec.
Cenju-3 1dim | .0.43(0.53) Gflops | 11.13 MB/sec.
(16PE) |  2dim | 0.52(0.59) Gfiops | 10.85 MB/sec.
3dim 0.52(0.59) Gflops | 10.20 MB/sec.
L 4dim 0.53(0.59) Gflops | 10.84 MB/sec.
AP1000+ 1dim 0.28(0.32) Gflops | 10.11 MB/sec.
(16PE) 2dim | 0.30(0.33) Gflops | 9.11 MB/sec.
: 3dim 0.31(0.33) Gflops | 11.16 MB/sec.
4dim 0.30(0.33) Gfiops | 10.16 MB/sec.
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LU L T4 754 VBT T AR
&h, 8 PE £ T3E-900 & h dEVHEREEZRL 24,
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