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Dynamic Pattern Abstraction of a Logic Circuit Simulator and Its

Speed Up
Phil Woo Lee' - Kozo Itano™

ABSTRACT

This paper presents the methodology to improve the computation efficicncy of the simulation by developing the
concept of the dvnamic preservation and reutilization of the state transitions. The computation cost is emormous for the
simulation of hardware described in hardware description languages including VHDL. Analyzing the process of
simulation precisely, we have found that the number of the patterns for the state transition is limited if the sizes of
hardware modules are determined properly. The patterns are preserved dynamically when they appeared first, and are
utiized m later simulation in order to reduce the simulation costs. In this study, the efficiency of the present method
was verified using case studies for the simulation.
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share{1) 105.0 98 8 98.8
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<Table 5> State transition times
() vfol 12 2/ 4 2l o))
matrix(4xd4) [sort(9) | acker(2,3)
nonshare(4) 15.5 16.3 16.2
share(4) 15.1 15.9 15.5
nonshare(3) 13.2 13.5 14.0
share(3) 12.8 13.2 13.4
nonshare(2) 13.1 13.4 139
share(2) 12.7 13.0 13.3
nonshare{1) 11.7 11.9 12.1
share(1) 11.] 11.5 11.2
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{Table 6> Scratch simulation times
(eH9]mtel a2 /abe) o))

bit-slice | matrix(4x4) | sort(9) | acker(2.3)
4 31.9 31.3 30.7
3 24.5 252 24.8
7 241 24 .6 23.9
1 19.4 19.9 19.6
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(Table 7> Recycle mode simuiation times

() #)

matrix(4x4) | sort{8)| acker(2.3)
nonshare (4} 115.3 53.5 32.6
share{4) 112.1 52.2 31.2
nonshare(3) 139.4 62.0 38.9
share(3) 135.2 60.6 37.2
nonshare(2) 139.6 62.9 39.1
share(2) 1365.4 60.9 375
nonshare(1) 197.7 89.6 52.5
share(1) 187.3 83.4 487
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{Table 8> Mix mode simulation times

(4 &)

matrix{4x4) | sort{9)| acker(2,3)

scrateh{4) 236.79 103.03 61.54
nonshare{4) 131 .36 §5.76 41.96
share{4) 128.81 63.82 40.63
scratch{3) 256.64 | 11476 67.99
nonshare(3) 154 .14 77.32 48.08
share(3) 147.55 73.28 46.70
scratch{2)| . 263.86 | 118.49| 68.02
nonshare(2) 150.42 74.61 49,99
share{2) 146.01 71.48 46.05
scratch(l) 327.91 | 144.70 85.43
nonshare(1) 212.49 99 68 63.87
“share(1)| 20083 | 96.89| 5962
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