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Design and Implementation of the Shaman Distributed
Simulator of Shared Memory Multiprocessors

HARUYUKI MATSUO, ¢ SHIGERU IMAFUKU, 2 KAZUHIKO OHNOft
and HIROSHI NAKASHIMAT

This paper describes our distributed architectural simulator of shared memory multiproces-
sors named Shaman. The simulator runs on a PC cluster that consists of multiple front-end
nodes to simulate the instruction level behavior of the target multiprocessor in parallel and
a back-end node to simulate the target memory system. The front-end also simulates the
logical behavior of the shared memory using software DSM technique and passes the mem-
ory references to drive the back-end. A remarkable feature of our simulator is the reference
filtering to reduce the amount of the references utilizing the DSM mechanism and coherent
cache simulation on the front-end. This technique and our sophisticated DSM implemen-
tation discussed in this paper give an extraordinary performance to the Shaman simulator.
We achieved 335 million and 392 million simulation clock per second for LU decomposition
and FFT in SPLASH-2 kernel benchmarks respectively, when we used 16 front-end nodes to
simulate a 16-way target SMP.
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Table 1 Execution time of LU decomposition.

N 1 2 4 8 16
BL [29.05 16.68 10.84 7.28 4.96 [sec]
MR | 27.74 15.76 10.28 6.68 4.49
MR+DC | 27.69 16.21 10.26 6.64 4.43
MR+DC+HSH | 25.34 14.52 9.65 6.44 —

02 FFTOOOOO
Table 2 Execution time of FFT.

N 1 2 4 8 16
BL|30.50 21.30 11.71 8.44 6.71 [sec|
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MR+DC+SH | 23.51 13.00 7.49 7.23
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Fig.6 Execution speed of LU decomposition.
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Fig.7 Execution speed of FFT.
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03 00000O0O0OoOoOON =160
Table 3 Amount of memory consumption and message
transmission (N = 16).

oooooo ooo
oo diff | OO diff
LU BL | 2600 2335 | 2474 1967 [KB]

MR 454 189 929 522

MR+DC 667 402 929 522

FFT BL | 8055 5335 | 5351 4944
MR | 2966 246 | 4542 4135

MR+DC | 5144 2424 | 4542 4135

04 dif00000000O0O0OCOOON =1080
Table 4 Amount of memory consumption and message
transmission by diff (N =1 to 8).

N 1 2 4 8
S 13032 3218 1609 804 [KB]
T — 1840 1380 926
S| 485 958 937 583
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T
S
T
O

LU MR+DC

MR+DC+SH

— 17645 13233 7719
288 3099 2764 2546
2440 3459 3918

MR+DC+SH

g1 Do0oooooTroooo

0 1 2 3 4 5 6 (sec)
| | | | | | >
>

LU

FFT

diff oo

08 0O0O0O0O0U0DOOdIfO00ODOOOON =160
Fig.8 Execution time and its portion for diff retrieval
(N = 16).
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