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On the High-speed Hardware Logic Simulator
Based on a New Element Dense Set Method

SHIGERU TAKASAKIt

This paper describes a new block-level simulation method. The new method is quite different
from the original one adopted in HAL. The first feature of the newly developed block-method
is its easiness for implementing parallel processes to evaluate elements (gates) in individual
blocks without using conventional standard gates (primitives). As the result of that, the
proposed method can easily execute the total block evaluations in a short time. The next
feature is to adopt a heuristic algorithm, called an element signal dense set algorithm, to
accelerate block computations. This algorithm aims at shortening signal line distances among
elements. This can be achieved by new element depth labeling. The proposed method has
been implemented in HALII system and used successfully in simulating large digital systems
with more than several million gates.
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Fig.2 The new method block diagram.
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Fig.3 The block diagram with P element evaluations.
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Fig.4 Original block circuit with level (rank) and

element.
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Fig.5 Element connection data configuration.
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Table 1 Various signal dense set algorithm effectiveness.

block 1 block 2 block 3 block 4 block 5 block 6 block 7 block 8
REE 1 1 1 1 1 1 1 1
AFik 0.54 0.67 0.45 0.49 04 0.61 05 0.65
FIFi& 0.69 0.9 08 0.75 0.52 1.09 0.6 1.23
FOFj%E 055 065 049 054 0.4 0.77 0.5 0.86
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Fig.7 Modified block circuit after element signal dense
set algorithm execution.
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Table 2 Practical circuit examples after element signal

dense set algorithm execution.

ANB MNB BASU) BARE 57—k BER *RES

1 62 69 15 165 1676 1 0.56
2 73 28 17 233 2320 1 0.49
3 54 69 1 163 1186 1 0.32
4 93 44 " 311 1954 1 0.32
5 60 67 12 205 1573 1 0.32
6 85 36 14 353 2218 1 0.54
7 92 45 16 245 2214 1 0.39
8 81 36 14 261 2242 1 0.52
9 35 61 1 111 952 1 0.35
10 108 43 1 300 1880 1 0.46
11 23 27 6 82 337 1 0.48
12 124 32 7 316 1397 1 0.62
13 123 30 12 282 2006 1 0.58
14 127 31 15 380 2870 1 0.45
15 63 58 20 354 4319 1 0.44
16 70 13 19 287 1728 1 0.59
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Table 3 HW simulator system capacity.
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Table 4 Relative performance comparison in various
simulation methods.
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