188

AEsls =84 A~ 9 o]lE A 28 A A 4 Q0014

AYPF= AlEdlo| Aol 23t PC F2|£H 7|4
CC-NUMA A|=8! A51A

(Performance Analysis of PC Cluster-based CC-NUMA
System using Execution—driven Simulation)

™ O Hamg"T oxmg™

(Chi-Jung Ha) (Sang-Hwa Chung) (Soo-Cheol Oh)

2 ¢ B =RdMe PC Fu&F 718 CC-NUMA A&HE Aghsta, AlEdoldE §atd 455
BAst4th PC S8 4F 749k CC-NUMA A|="S PCe] PCI sloto] CC-NUMA =2 2330 24
TAEY FHEE, JELSS s4, MEYSI Ao RES T CC-NUMA A5 PCL #2200
EAshs R8s FHides s, TavEe HEY= slHAlele] d@4g-e IEEE SCI E&0 9
& fA"k CC- NUMA Al2HS Al &7 A5 4572 A8 LimesE FAsIS Al
falgod, A4 9B #R ¢aFE0 R SCIY typical setd FHaQATE wg 7|F A2 Bla
£ 98l HEYZ AHE E831X %E DolphinAle] PCI-SCI 7l=o 714tet NUMA A|2%E Al 84|
o]d 3drh. CC-NUMA Al2="e] Heg &FFstr] dsted] ol dge Fdstgon, 4937
CC-NUMA A|2="l¢] NUMA Al&ge vHl3lA A5ddo] 58S & 4 Udrh EF, CC-NUMA Al
28lo] HA9 AL FHIe Hdv|HY S =HFer, ol5 CC-NUMA AlZ=¥le] A T3
¥rdal et

Abstract This paper presents a PC cluster-based CC-NUMA system and evaluates the
performance of the system using simulation. The CC-NUMA system is based on a CC-NUMA card
which is plugged into PCI slot. The CC-NUMA card contains shared memory, network cache, and
network control module, The CC-NUMA system shares memory on PCI bus. The coherence between
the shared memory and the network cache is maintained by the IEEE SCI standard. To simulate the
CC-NUMA system, Limes, an execution—driven simulator, is used with a modification. The cache
coherence algorithm is based on the SCI's typical set. For comparison purpose, a NUMA system using
the Dolphin’s PCI-SCI card, which does not utilize network cache, is also simulated. Various
experiments are performed to measure the performance of the CC-NUMA system. According to the
experiments, the CC-NUMA system shows considerable improvements compared with the NUMA
system. The parameters obtained during experiments are reflected by the real implementation of the
CC-NUMA system.
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X 1 AEHe)del A AE-E parameter A" NUMA Al28-g& AlEHolA stk Agq
A5 SPLASH-2 suite HZ2A 0] 9 problem size
Parameter Value = FgulahE <¥ 2>9 Btk
Process speed 500MHz E4§1 Lﬂ;ﬂ_;f 24 1 N o we A
System bus speed 100MHz " = me s1ze =oee
PCI bus speed 33MHz
L1 cache access fime Ans I 3 Single ringollq WEHNZ 74 line sized] W
L2 cache access time 18ns speed-up ‘
Local memory access time 50ns Ocean FFT Radix LU Water-Sp
Shared ti i
P NN A oocss Hime 1 1.2u5 64| 18] 64 |18 64 |18 64 | 18] 64 | 1
- - Nochyt byte | byte (| byte { byte || byte | bytel byte | byte |l byte | byte
Shared memory access time in 80
remote CC-NUMA card VIS 2 (359 3:4%] 2.09| 1.9%] 2.09%| 1.5%)| 1.8% | 1.9%]| 1.4% | 15%
Shared memory access time 4,024 4 112.8%|2.6%|| 219 1.9%)| 2.4%| 2,09 2.3% | 2.7%]| 1.6%| 2.0%
through Dolphin’s PCI-SCI card o 2.9%| 299 1.4% | 1.1% 369 | 3096 38%| 4.19] 15% | 1.9%
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Radix || Radix sort

Blocked dense linear
LU algebra

Study of forces and
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64 molecules
Spatial
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