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An Efficient Explicit Model Checker

QU War xia, LI Tun, GUO Yang, YANG Xiae- dong

(College of Computer, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: With the growing increase in softwarg/ hardware system scale and function, the futher development and application of

model checking has been greatly limited by state space explosion, which has been the bottleneck of verifying large industrial designs.

Based on the Murphi, an explici state model checking tool, the problem of organization of reachable gate space of model checking was

studied, and a novel organization method of reachable state space based on integer pointer and Fibonacci hash was presented. In the

approach, an efficient model checking system was suggested. The new approach can effectively shorten verificatbn cycle, and give

counter example when the system specification is unsatisfiable. All this greatly helped rapid errar location. The analysis and experiment

results prove the effectiveness of our method.
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Tab.1 Verification results of different protocols
new cache3 arbiler mcslock] N _peterson
37 831 37 273 274 739 247 529 308 641 274 739 274 739 247 529
2492 273 751 246 426 285 060 251 094 159 396 84 231
0 121 0 72 0 221304 0
0 0 11 0 0 0 0 66 0
(s) 9.92 0. 10 0. 10 1. 34 1. 44 41. 12 29.23
No error No eror ~ Invariant' no  Invariant “no  No emor No ewor No eror No error
found token lost” token lost” found found found found
failed failed
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Tab.2 Verification resulis of potocol with different sizes

(s)
2 609 757 - 0 0 012 No error found
(M= 10) 490 201 490 177 0 0 017 No error found
6 308 641 - 2814 0. 08 2.86 No error found
(M= 10) 274 739 273 715 0 0 2.94 No error found
7 274 739 - 221 304 0. 66 41. 12 No error found
(M= 10) 247 529 246 505 0 0 29.23 No error found
8 247 529 - 222997  0.900 894 413 84 s !
(M= 10) 225 227 224 203 0 0 62.97 s !
8 990 137 - 2 640 201 0. 87 507. 11 No error found
(M= 40) 900 917 899 893 0 0 377 No error found
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