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ABSTRACT

As design of very large circuits is made possible by rapid development of VLSI technologies, cfficient fault simu-
lation is needed. In general, fault simulation requires many computer resources. As general-purpose multiprocessors
become more common and affordable, these seem to be an attractive and effective alternative for fault simulation.

Efficient fault simulation of synchronous sequential circuits has been reported to be attainable by using a linear

iterative array model for such a circuit, and combining parallel fault simulation with surrogate fault simulation.
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Such fault simulation algorithm is parallelized on a general-purpose multiprocessor with shared memory for accel-

eration of fault simulation. Through the experimental study, the effect of the number of processors on speed-up of

siulation, processor utilization, and the effect of multiprocessor hardware on simulation performance are studied.

Some results from experiments with benchmark circuits are shown.
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Circuit Processors
Name 1 2 4 6 8
[sec] | [sec.] | [sec.] | [sec.] | {sec.]
$5378 179 | 131 9.7 13.2 9.0
9234 9.8 8.1 7.8 8.2 9.1
513207 144 | 11.0 9.7 | 10.1| 11.0
si5850 | 37.1 | 27.1 | 222 214 | 21.8
s38417 | 82.1 | 535 375| 351 309
s38584 | 156.5 | 994 | 68.1 | 79.1 | 51.8

H 2 Fd AlEd ol e Ehe] MM o] f %
Circuit Processors
Name 1 2 4 6 8
$5378 | 100.00 | 98.22 | 94.63 | 91.17 | 83.09
s9234 | 100.00 | 94.43 | 84.46 | 76.71 | 70.20
s13207 | 100.00 | 96.98 | 91.12 | 85.80 | 81.06
s15850 | 100.00 | 97.81 | 94.03 | 89.48 | 86.12
$38417 | 100.00 | 99.16 | 97.36 | 95.76 | 94.06
538584 | 100.00 | 99.64 | 98.94 | 98.18 | 97.41

B3 A B ol el & ASA
Circuit Processors
Name 1 2 4 6 8
[sec.] | [sec] | f{sec.]| [sec.]| [sec]

5378 533.5 340.6 225.1 223.6 164.7

s9234 1942.3 | 1230.6 830.7 765.1 530.8

513207 2895.3 | 2100.8 | 1701.9 | 1571.1 | 1103.1

515850 3350.3 1 1940.1 | 1150.3 | 1042.3 823.0

s38417 7625.2 | 4472.8 | 2831.2 | 2283.1 | 1768.7

538584 | 10852.2 | 6703.5 | 5057.5 | 4760.5 | 4280.1
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Circuit Processors

Name 2 4 6 8
s5378 | 1.63 | 2.46 | 2.48 | 3.36
$9234 | 1.58 | 2.34 | 2.54 | 3.66
s13207 | 1.38 | 1.70 | 1.84 | 2.62
515850 | 1.70 | 2.69 | 3.34 | 4.31
s38417 | 1.70 | 2.69 | 3.34 | 4.31
s38584 | 1.62 | 2.15 | 2.28 | 2.54
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Circuit Processors

Name 1 2 4 6 8
[sec] | [see] | [see] | [sec] ! [sec)

$5378 50240 | 298.8 181.2 176.4 122.6

59234 1R46.1 1 1135.5 734.6 | 671.9 ] 4360
513207 2773.9 | 19784 | 1580.3 | 1461.8 | 1019.8
515850 3153.5 | 1787.6 | 1006.4 | 894.7 | 674.0
538417 T271.7 | 4127.3 | 2481.7 | 1946.2 | 1418.2
s38584 | 10449.3 | 6359.3 | 4699.3 | 4405.3 | 3950.3
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Circuit Processors

Name 2 4 6 8
$5378 1.68 1 2.77 | 2.85 | 4.10
59234 1.63 1 251 | 275 | 4.23
513207 | 1.40 1 1.76 | 1.90 | 2.72
SIH850 | 1.76 | 3.13 | 3.52 | 4.68
s38417 | 1.76 | 2.93 | 3.74 | 5.13

538584 1.641‘2.22 2.37 | 2.65
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