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An Internet Agent Programming System
with a Formal Verification Facility

TADASHI ARARAGI?

In this paper, we present an Internet agent programming system with a formal verification
facility for the agent programs. The language has a simple semantics of “if-then rule” and a
few selected actions of agents which are enough to describe agents’ behavior working in the
Internet. For the verification, we employ the model checking algorithm of CTL as the base
engine. The language is designed so that a logical representation of behavior of agents, an
input of a CTL model checker, which was manually created by programmers, is automatically
derived from the programs. We also introduce a method of reducing the logical representation
of behavior by extracting a part of programs which is essentially related to a given require-
ment specification to be verified. This system is implemented on Java and shows practical
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speed of execution compared with other agent systems such as Jade.
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/*agt> buyerl */

sub_p main

{

if true then call(registration);

if true then add(auctioneerl: Bid(buyerl, 1000));
if true then call(bidding);

}

sbu_p registration

{...}

sub_p bidding
{
if Price(?x)
then add(controller: Price(buyerl, 7x)),
rm(Price(?x));
if Sell
then add(controller: Sell(buyer1l)), rm(Sell);
if Bid(7?x)
then add(auctioneerl: Bid(buyerl, 7x)),
rm(Bid(?x));
if Out
then add(auctioneerl: Out(buyerl)), rm(Out)
else then call(bidding);
}

/*agt> controller */
sub_p main
{

if Price(buyerl, ?7x) and Price(buyer2, ?7y)

then ex_call(choose Price-choose(?x, ?y));
if Choose(7au, ?buyer, ?price)

then add(?buyer: Bid(?price)),

rm(Price(?buyer, 7x)),
rm(Choose(?au, 7buyer, ?price));

if Out

then add(buyerl: Out), add(buyer2: Out),

add(: Break);

if Sell(?b) and Price(7buyer, ?x)

then add(?buyer: Out), add(: Break);
if Break then else call(main);

}
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Fig.2 State transition of program stack.
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then ex_call(choose Price-choose(?x, ?y));
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Table 1 Effect of program slicing.
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