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Large-scale Parallel Program Simulation Environment and
Performance Analysis of NAS Parallel Benchmarks 2.3
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Large-scale data parallel program simulation technique is described. Message passing trace
data of a parallel program is collected by the instrumentation tool EXCIT and it is analyzed by
the network simulator which is generated by INSPIRE. The behavior of parallel programs on
thousands of processors can be simulated. The LU and MG NAS Parallel Benchmarks 2.3 are
simulated and analyzed. The influences of various conditions such as cache size and network
bandwidth are measured. Experimental results show that small cache size is enough to exe-
cute these benchmark programs effectively. Network start up time affects the total execution
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time, however, the influence of network bandwidth is little observed on these benchmarks.
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exec 10040 exec 10323

recv src=1l size=10 send dest=0 size=4
exec 244 exec 248

recv src=0 size=10

send dest=1 size=1
exec 1354

M2 #EFL—R77 40
Fig.2 Message trace file.
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Fig.3 Overview of data parallel program simulation.
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Fig.4 Structure of data parallel program.
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exec t0
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exec tl

recv src=1, ..
exec t2
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exec t3

recv src=1,..
exec t4

S
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section end
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Fig.5 Point to point communication section and its trace
file.
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Table 1 CPU model.

pipeline 2 int pipe, 1 fp pipe
clock 100 MHz
8, 16, 64 KB/5 cycle
(logical, 4-way set associative)

1MB/20 cycle
(logical, direct map)

L1-cache size
/miss penalty

L2-cache size
/miss penalty

F2 MHEFHICACEN-FY2T7/8F X—¥
Table 2 Hardware parameters for performance

evaluation.
r=a | GBS | teiomy | (2 | (MBs)
1| Bel® HXB 0 o0
2 16 Cﬁﬁ%"ﬁfﬁg’ 0 100
3 16 HXB o | 10200
16 HXB %49 |

4
C: E&#4, HXB . Hyper Crossbar Network
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MG, LU &b 2i@ALZz. &8, LUIKKHEL T,
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CPU % fiv/-. PU &2, MG iZ 16 &5 5 1024
BETCLU IR 16 B2 5 256 B TCERENEILS
¥ LURT Uy 5 ABIF— 534 X0HHT
Class B Tl¥, 256 &S PUGEPD LRE % 5. NPB
DOFTUT T ATIE, BYNV—TTHR—OEEHY KT
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F/, P =R 77 AV A XHIED 202 1 \GO
BNV —TOHhY Iab—arl, V-7 REEEL
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MG, LU £ dFR2ICTRTA4BEY DOy — AIZEL T
BEEFHZIT->TWA., F—A 1Tk, Fvviat
AXEJFNIT T T LOFEBRBOBEEL KD T
b5, r—A21%, Ay bU—2 bRuP L BERED
B % RDTWAD, 22T, HXB (Hyper Crossbar
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Table 3 MG: Message size.
PU & 16 64 256 512 | 1024
! %%%2;1@ 2666 | 2616 | 2431 | 2304 | 2105
SEH R v b

JE (Byte) | 16402 | 6382 | 4633 | 1900 | 1419

A Ry —
:}%it)((éByte) 0.699 | 1.06 | 1.44 | 2.24 | 3.06
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D=7 3al—YarTRD, TR2EHELTWVWS
Tl hbH, Aw/EOB®E L TlZ, Ethernet X
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100 MB/sec BED /N FIgZF2 b D0 P 7% hn

5.3 MG kernel
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