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Performance Evaluation of AIST Supercluster P-32 by Linpack

HIKARU SAMUKAWA,t YASUSHI FusiMoTO,r OSAMU TATEBE,tt
YUETSU KODAMA,tt MITSUO YOKOKAWA,tt TOMOHIRO KUDOHt
and SATOSHI SEKIGUCHIt

AIST supercluster installed at Grid Technology Research Center consists of three systems,
P-32, M-64, and F-32. We performed Linpack benchmark on P-32 cluster system which is the
largest among the three systems. The measured performance of 6.155 Tflop/s corresponds to
75% of the theoretical peak performance. This paper reports how an appropriate combina-
tion of parameters of HPL program was effectively found based upon HPL program analysis
for computation and communication time behavior for large scale problems. Then effects of
NUMA capability of Linux kernel to the Linpack performance which was revealed through
the benchmark.
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Table 1 System configuration of P-32.

ooQg 1024(cmp) + 16(spr) + 16(svc)
CPU AMD Opteron 2.0 GHz x 2
Liooooo 64KBOO OO +0 e4aKBOOOOO
L200000 1GBOOOO

goooooo AMD 8131 + 8111

goooooo PC2700 Registered ECC 6GB
osooo SuSE Linux for AMD64

gooo Linux-2.4.21-143(with SCore patch)
oooo SCore Cluster S/W

oooooo PM

oooo Myrinet

0000064TBO0OOODOOOOsS6TBOOOOO
000000 100000000000000d cmpO
O0000000spr00 6GBOOOOOOOOOsveO
04GBO00O0O0OOOOO0O (64+1+1)x16 = 1056
00 Myrinet 0O0O000OOMyrinet 0000000
2Gbps 00000000 DOOOOOOOOOODOO
0000000 M3F-PCIXD-2 0 64bit/133MHz O
PCI-XOOODODODOODOOOOOOOOOODODOO
12800000000 2000000000000
0000000ooooooP-320 SCore0 OO0
00000000000000Y 000 10100
00000000000 8192BO0O0UIOIO0ODODOO
000212.6MB/s D0O0O0OO

2.2 €325 00000000000

IBM eServer 325 00D 00000000 ODOO
O000OO00AMDO Opteron 000000 2000
0000000YY0IBM eServer 325 O SMP 00
00000000o0ooooooooooooooon
000000000000000ooooooooo
000D0000000000O00000ooooOoOo
0000000000000 0000ooooooo
O00D0000000000D00 203250000
O000OOpteron0000000000D0O0OO0O
000000 DIMMOOOOOOOOOOOOOO

OODIMMODODO 1GB O 333MHz O DDROOOO

200 Opteron 000000000 OCOOOODOO

Y 0oOoOoO SCored Opteron 0000000000 OO0OO
ooooo

000 Coherent HyperTransport cHTO O O OO
000000000000 00000Opteron(A) O
OO0 DIMM 0,1,230000000DIMM 4,500
0000000Opteron(B)D0D0OD0OOOOODO
0000000U0o0oooooooooong 8ns O
115ns 00 0000000000000 0DO0O0OOO
0 53GB/s0000000200000000000
0000000 106GB/s 000000000000
0000000 cHTODOODDO 6.4GB/s 00O
oo0

3. HPL

HPIO High-Performance Linpack Benchmark[ O
Linpack 00000000000000%00000
0000000000000 0O00O0oO0oOUDoUoDo
00000 100000000000000DO000O
00000000000 00000 0ODOOODOO
O0OHPLOODDOOOOOOOODOOODOOOOOOnR
000000000000000 Gflop/s 00000
O0000000000P-320 6GBx1024 OO 6TB
O00000000O0OnO 6000 8OO0OOOODO
000 10000000000000000000OO
coooo

3.1 00000000

0000000000000 0D0O0O00 Right-
LookingD OOOOODOODOOUDOODOOODOOOCODO
00000000000 000000o0ooooDOo
0000000000000 000000oooDOo
000000000000O000ooooO 100
000000000000 U0oO0oooOooOooooo
000000000o0o0o0ooooooooo

00000 ADQODOOOODOUOOBO00O0 Ars
0000 I=1:NOJ=1:NO N=nr/t0000
000000000000 0ooooLUOoOoOg

-1
Urg= L7} (AIJ — Z LIKUKJ) . (I <)

K=1

K=1

Oo000DoO0000O000O000oO000o0O0 Koo

J—1
Lij= (AU— ZLIKUKJ) Usy, (I>J)

0 1640


研究会Temp
テキストボックス
－164－


00000000000000%000000000
000000000 An— LU 000000 LU
0000000000 000000 Azng — Lanva
0oo0ooo0ovU,, 000000000000 A O
0000000000 Aianv —» Uiy 0000
O00L,, O000O0O0O0000Lang O Urpow O
0000000o0oUooooooo bOODOOO
Apnan — Al ,y 00000000000000
00000 »n00 n—-b0000000000000
DO000 AY),,00000000000000
0000000000000 0 LUoooooooo
HPLODOOOOOODODODO BLASO Basic Linear
Algebra Subprograms0 0000000000000
000000000000 oU0ooooooooo
OO0 A8 = Ui 2.y O TRSMO Triangular-matrix
Solve with Multiple columnsO0 0000 600000
0000 GEMMO General Matrix Matrix multipli-
cation0 00000000000 OUOOODO BLAS-3
0000o000o0O000OoO0O0ooOOOoUDOOoOo
O0000000000000A2.ny = Loovy OO
000000 TRSMOUOOOOBLAS-10 2000
ooooooo

000000000 TRSM O n(b—1)(n—1b)/20
GEMMDO n(n—b)(2n—0b)/300000000000
00000000000 GEMMOOOOOOOOOO
b0 200000 n 0O 6000005998007 /600000° =
99.93% 0000000000 20°/300000

3.2 J00O0O0OOOOO

0000 AD2000000000000000
00000000000 pxgeOOOODO 30 1200
00 pxgq=3x40000000000HPLOO 12
0000 20000000000000000000
ood100...00000 Row Major D 00O 010. ..
00000 Column Major 0 2000000000
00P-320 2000000000 00Row Major O
0000000000 00DO0000ooOooDOo
00000000000000 3000000000
200000000000000DO0OODO0OOOO
000000000 90000000000 1100
000 An0As,... A 000000000 OOO
0000000000000 000000O00oooo
00000000 An0 1000000 A 010
000000000000 000O000 30000
0000000O0oooooo

HPLODDOOOOODODDO ALy 0000
00000000000O00O0O00000Uoood
000000 A — LuUn O Aavg — Lanva O
0p000000000DODO0OOOOODOOODOOO
000000000000 Lrxnyx 00000000

01/02|03|00|01]02|03]|00]01]
10 12[13[10(¥¥] 1213 10 [1115]19
2021 23|20|21|22|23|20(21| |p1|45]49
00]01|02|08)00|01|02|03|00|01f [W1]|75|79
10/,12 13 7,12 131017
20|21(22(23|20[ 2422|2320 21
00[01]02|03|00|01|0%]03]00 |01
w213 10/,12 10l
20|21(22(23|20([21]22|23|28] 21
00101102103100(01102103100

03 20000000000000000000 11000000
Fig.3 2-dimensional block-cyclic array decomposition
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Fig.4 Update computation for Ay
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Fig.5 6GB and two types of 4GB configuration.
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Fig. 6 Single node HPL Performance Comparison on three systems.
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