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Abstract: This paper proposes to SIMD parallelization and a task scheduling method in order to make LSI
logic simulation run faster. LSI logic simulation is a confirming process if the output is much as the designer
expects or not. The number of elements of LSI has been increasing dramatically in these days. The simulator
has to spend much more time to simulate because of it, and logic simulation occupies most of whole LSI
development time. These backgrounds urge us to make LSI logic simulation run faster. In our proposal
method, we convert a netlist into a task graph, and then make that task graph SIMD parallelized as a
preparation. Task graph we got are executed by SIMD instructions as experiments to evaluate our proposal
method, tasks in a SIMD parallelized task graph are executed by Cell Broadband Engine (Cell/B.E.) with
SIMD arithmetic logical units, and we measure and compare that elapsed time. In the results of experiments,
87% tasks are SIMD parallelized and the simulation time on Cell/B.E. decreases by 86%, at the most.
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Fig. 1 Overview of logic simulation.
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Fig. 2 Overview of adaptation to sequential circuit.
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Fig. 3 Proposal method.
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Fig. 4 Example of task graph.
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Fig. 5 Example of SIMD parallelization.
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Table 1 Information about task graphs.

FAZE 7V TANNNAE AT
5208 134 16 19
s1196 685 28 32
$1494 874 21 14
s5378 3650 30 214
$9234 6441 62 247
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Table 2 Difference of tasks with SIMD parallelization.
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AEFALHT D By As% Boy AT
YA (B ATWAE (%) (A7 EDE (%))

$208 134 78 (41) 60 (55)
1196 685 178 (74) 152 (86)
$1494 874 122 (86) 114 (87)
s5378 | 3650 679 (81) 667 (81)
$9234| 6441 994 (84) 952 (85)
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Fig. 9 Difference of length of critical path with SIMD paral-

lelization.
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B} 5 SIMD 55O FE

Table 3 Detailed information about each SIMD parallelized task graph.

ik SIMD 511t SIMD 5% Zoflio  SIMD HEFIEA ]

¥ A% OLLEDY ALK S AL B A EHEE %)
$208 simple SIMD 1 0 48 2.040
improved SIMD 1 0 30 3.225
s1196 simple SIMD 11 15 88 22.807
improved SIMD 13 19 55 36.782
51494 simple SIMD 34 12 12 53.488
improved SIMD 34 15 26 65.333
sb378 simple SIMD 164 34 39 83.544
improved SIMD 167 33 26 88.496
s9234 simple SIMD 299 61 137 72.435
improved SIMD 302 67 89 80.568
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Fig. 10 Compare the elapsed time.
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= 4 SIMD iFFLALELE R
Table 4 The elapsed time with SIMD parallelization.

Hifl SIMD E5IME g B SIMD W51k

[sec] [sec]
5208 0.213 3.485
51196 4.597 198.866
51494 6.941 254.112
s5378 104.668 16,814.423
59234 343.252 153824.706
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