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Synthesis of State Machine Specification
based on the Problem Frames

KYOKO ICHIKAWA" OSAMU SHIGO"

Abstract: In development of embedded systems, developers have to not only meet the specifications of the system, but also
comprehend all things of the environment which affect the system. This paper proposes the method of automatically synthesizing
the state machine specification which consists of all possible transitions.
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Figure 1 The Problem Diagram.
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Figure 2 How to create a Domain Property
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Table 1 Stable States of an ATM
Domain / Stable State idle waitingForCard waitingForPW waitingForCertification waitingForChoice
Card idle waitingForCard cardIn cardIn cardIn
PaperMoney idle idle idle idle idle
Tenkey idle idle inputing inputFin idle
Button waitingForStart waitingForCertification waitingForCertification waitingForCertification waitingForChoice
ResetButton idle waitingForReset waitingForReset idle waitingForReset
Bank idle idle waitingForPW waitingForCertification certified
Domain / Stable State waitingForlnputingNum waitingForAmountCheck despendingCash saitingForCashRemoval waitingForDeposit
Card cardIn cardIn cardIn cardIn cardln
PaperMoney Idle idle idle openGetCash openDepositNULL
Tenkey inputing inputFin idle idle idle
Button getCash getCash getCash getCash depositMoney
ResetButton waitingForReset idle idle idle waitingForReset
Bank waitingForInputNum amountCheck despensed fin waitingForCountMoney
Domain / Stable State countCash depositingCash waitingForBalance processFin watingForTakingCard
Card cardIn cardIn cardIn cardIn waitingForTakingCard
PaperMoney countCash idle idle idle idle
Tenkey idle idle idle idle idle
Button depositMoney depositMoney dispBalance fin idle
ResetButton idle idle idle waitingForReset idle
Bank waitingForCountMoney Depositing waitingForDispBalance fin idle
* 2
Table 2 Stable states of a microwave
Domain / Stable State Start* Start Time* Time Cooking CookEnd
Door open close open close close close
StartButton idle idle idle on pushed pushed
CancelButton idle idle on on on on
Timer idle idle waiting waiting working idle
Beep idle idle idle idle idle beep
Light idle idle idle idle working idle
Table idle idle idle idle working idle
Tube idle idle idle working idle
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Figure 10 Problem Diagram of an ATM
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Figure 11 Problem Diagram of a microwave
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@  start push — light working (A% — bR Z RSN
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@  timer timeOut — beep beep (¥ A ~ TEE I 7= KlH
NETLES, E=T I —F21B59)
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F 3 AERSnEROMEE (ATM)
Table 3 The number of generated transitions (ATM)

@® @ @ @ ® ®
2T 63 60 46 32 31 28
B 25 25 23 25 25 23
B 15 13 11 6 5
e 17 17 8 1 1 0
R 6 5 4 0 0 0

£ 4 RSN IZEBOEE (BrL oY)

Table 4 The number of generated transitions (microwave)

@ @ ©) @ ® ©®
Eue 29 23 23 21 21 21
W 15 15 15 15 15 15
HC 8 3 3 3 3 3
AlRE 0 0 0 0 0 0
R 6 5 5 3 3
7. FEDH
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