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Verification system for real-time software based on automaton theory

Satoshi Yamane* Kaiun Chan**

* Dept. of computer science Shimane University
**Nankin telecomunication laboratory in China

As real-time software consists of complex configurations of processes and has strict timing
constraints, there have been many researches about formal verification including timing
verification. We have reported the specification and verification method by timed statechart.
Using this method, we have verified the properties of fairness and regularity by language
inclusion algorithm, but the verification costs are large. In this paper, we propose the
effective timing verification method as follows.

(1)We verify real-time software both by the finite set of strongly connected components of
specification and by checking timing constraints.

(2)We verify real-time software both by image computation based on BDD(Binary Decision
Diagram) and by checking timing constraints.

We have developed the verification system based on this method. This system can avoid
state explosion problem.
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Tablel  Evaluation of space and time complexity(a part)

AhBk [WOR [MEASIRYIC X HRE[  BDDK I BMGE
Rux A pie L] SEIRMANE AEYR
16 54 | wue| 0.2sec 0.4Mb | 0.9sec 2.8Mb
16 51 ffalse| 0.2sec 0.4Mb | Lisec 2.8Mb
80 329 vue | 0.Sscc 0.7Mb | 6.7sec 2.3Mb
80 315 false | 0.Ssec 0.7Mb | 9.2sec 2.9Mb
350 1926] rue | 3.dsec 2.4Mb | 73.1sec 2.8Mb
350 1845 false] 3.7sec 2.5Mb | 111.2sec 29Mb
560 3141 true | 7.9sec 39Mb | 329scc 2.8Mb
560 3037/ falsc| 8.7sec 3.9Mb | 400.8sec 2.9Mb
640 3710 rue | 9.9sec 4.3Mb {307.5sec 2.8Mb
640 3592 |false | 11.0sec 4.4Mb | 447 5sec 29Mb
1024 6840 | ue [ 25.0sec 4.5Mb | 532.6sec 2.8Mb
1024 6704 |false | 26.3sec 4.5Mb | 587.2sec 2.9Mb
AEYR
VA HRE
aMb
ZAR#ES S 7
2Mb
: T
B7 A%YR-KEBOME
Fig.7 the relation between memory and states
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