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Verification and Direct Execution of System Design
Using a Knowledge-Based Modehng Approach

Takakazu Kaneko' and Nobuoki Mano
We propose an approach using models in the knowledge-base for the system design of real-time

distributed systems. Qur approach belongs to a logical one and uses models based on state descriptions.

Models in the knowledge-base are constructed from the specification descriptions in our specification
description language. These models greatly contribute to the semi-automation of various activities 1n
the course of system design, such as design verification with deadlock detection and specification
validation by direct execution of specifications. We explain these processes, using ATM system

design as an example.
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actionDef User:send_entarPassword(){
pre:ATM(*ATM),User(¥User),
passwordRequesting(*ATM #User);
post-Cinputted(*User,%acc), inputted(*User,7pass),
account(?acc).password(?pass),
verifying(¥User #ATM),lpasswordRequesting(¥ATM *User),
sent(?User, *ATM.accountNum(?acc),password(?pass),
verifyAccount(?ace.?pass));
}
actionDef ATM:receive_enterPassword()
pre:ATM(*ATM),User(*User),passwordRequesting(*ATM *User):
message(*User ¥ATM,accountNum(?acc).password(?pass),
verifyAccount(?ace,?pass));
post-O:verifyAccount(?acc, 7pass), verifyingfor(¥ATM,*User),
IpasswordRequesting(*ATM, *User);
}
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interactionPhaseDef BadBankPassword |
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AccountBase(?accBase), in(?accBase, ¥bank),
passwordRequesting(*ATM *User);
post-0:badPassword(?pass),
‘passwordRequesting(*ATM *User);
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COMPONENT: User, ATM,Consortium, Bank;

PELEMENT: AccountBase;
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actionDef AccountBase: badPasswordDetect
(?acc,7pass,?accBase) |
pre: accountNum(?acc),password(?pass),
AccountBase(?accBase);
post: badPassword(?pass);
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InitialState = (RequestPassword —> JudgePassword):

JudgePassword = (BadBankPa;pwwd ~> InitialState | GoodBankPassword > (Bg)):

ASSERTION: InitialState@User(user1).ATM(ATM2), Consortium(consort1), Bank(Bank1),
AccountBase(AccBase1), in(AccBase1, Bank1)),
JudgePassword@(passwordRequesting(*ATM,*User));
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User = (send_enterPassword() -> receive_requestPassword()):

ATM = (receive_enterPassword() -> send_verifyAccount() >
receive_badPassword() > send_requestPassword():

Consortium = (receive_verifyAccount() > send_verifyCardWithBank() ~>
receive_badBankPassword() -> send_badPassword());

Bank = (receive_verifyCardWithBank() -> badPasswordDetect() -> send_badBankPassword());
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