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Implementation of Interaction using Design by Contract

TAKUO Dort and SHINICHI HONIDEN®

Interaction is an important feature in multi-agent systems. However, It is hard to develop
interactions since existing programing languages are not able to deal with the notation among
several agents. We have proposed a new interaction description language IOM/T which en-
able us to implement interactions easily. On the other hand, It is hard to test and debug
the system in the current multi-agent system development. In this paper, we show the ex-
tension of IOM/T with “Design by Contract” in order that we can easily test and debug the

multi-agent systems.
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Fig.1 Example of role functionalities’ mapping.
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1 /** \
2 * @pre forall Auctioneer a | forall Bidder b |
3 * interact<Authorize>(a, b) == success
4 * @state success forall Auctioneer a |
5 * a.winner != null
6
7  interaction EnglishAuction {
8 Role Auctioneer {
9
10 int price;
11 AID winner;
12
13 }
14 Role Bidder * {
15
16 /x%
17 * @post return.price > current.price
18 */
19 Bid createBid(Bid current);
20 boolean isWin;
21 int price;
22
23 }
24 /%%
25 * @post forall Auctioneer a
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28 * @post forall Auctioneer a | forall Bidder b |
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30 * a.winner == b &% a.price == b.price
31 */
32 protocol {
33
34 }
35 % j
o

0 2 EnglishAuction 000000000000000O
Fig.2 An example description of design by contract for
EnglishAuction.
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s g N
% public class Auctioneer { \ % public class Bidder {
3 private int state; 3 private int state;
4 private boolean isEnd = false; é private boolean isEnd = false;
g 1;1.“1:.vate Vector targetList; 6 private boolean isAuthorized;
7 private Vector authorizedList; g private Auctioneer auctioneer;
8 .
9 private Bidder winneer = null; 9 P“bl]_'c void action() {
10 private int price; 10 switch (state) {
11 L. 11 case 0:
12 public void action() { 12 doState0();
13 switch (state) { 13 break;
14 case 0: 14 e
15 doState0(); 15 case M:
16 break; 16 doStateM();
17 . 17 break;
18 case N: // last state 18 s
19 doStateN() ; 19 case N: // last state
20 isEnd = true; 20 doStateN() ;
21 break; 21 isEnd = true;
22 } 22 break;
23 3 23 }
24 /%% 24 }
25 * Qpre for all Bidder bi 25 /xx o )
26 * in targetList.elements() | 26 * Qpre this.isAuthorized
27 * exists Bidder b2 27 */
28 * in authorizedList.elements() | 28 private void doState0() {
29 * b1l = b2 29
30 */ 30 auctioneer = /* get auctioneer object */
g% private void doState0() { ... } g% N s
33 /xx 3. A
34 * @post this.winner != null implies winner.isWin 34 private void doStateM() {
35 * @post this.winner != null implies 35 T . .
36 * this.price == winner.price; 36 Bid bid = ((BidderAgent)myAgent).createBid();
37 */ 37
38 private void doStateN() { ... } 38 }
39 39
40 } 40 /**
\ / 41 * Qpost this.isWin implies
42 * auctioneer.winner == this;
0 5 JADEOOOO Auctioncer 0000 43 Gpost this.isWin implies
A ) N . N 44 * auctioneer.price == this.price;
Fig.5 An example implementation of Auctioneer in 45 */
JADE. 46 private void doStateN() { ... }
47
48 3
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