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Prov(s) = (va,id) 1 (s(x) « x(id) * id * Service(s)),
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Request (wor) = (o) (w) = wlx) » a » Apply(w).
)0 AL BT R AR TR % B 5 R M 2 0k & D AR &38R, 5B 191 0 2 Al AR 45

Reply(s) =(ox,z) 1 (5{(x) » 2(z) » 2 * Service(s) ).
TR, ERSWEMEL AT RIE X R
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A = (vx)Reg{xrs5,) = Prov(s;)y A,= (va)Req(x51) » Prov(s,).
AMREL . FEA 5A ZEMEE A A RERAHT. ENE—ESHS P E®AEHRS

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



Bif ¥ BAALEIAABPHLEIATE NS 1181

MHAREBABER, XXM A 5 A, ZEHZEHE TR

SR ERMPAFEE T LG L B ARG F WP T BITH0E R 548 0 0R % 20 4, 1K ok, R 1]
HUEN ERMTAMEATEL QAR RS F RIS E % & BB 5 56 Ay .

EXSs EFEENEALARMERMBIAEECENIRT . & TRFEEORES ERELR
CLHETS B . i 2r R RS i ah.

HABAE: (1) ZEA L SMHEEIRE . B H A ZE0 B 5h R A0 3R B A 32 {1 % s . (2)
ERETHE BFRATHME W EM A PR ERBBRE M, SRS RARS
B o B 1 72 3 R AT .

EE2. FEFRNEHRE DA B0 T2 0 8 69 4 TR 38 81 .

iE B . B

5 XTIt

ERZEANELZERRET AN ERLHA S FIRA0 A T B, R 38 A8 W 4k
WEF LA T MR R 2 . 7 SCRKCA T4 8 3 o A 40 3 AR 38 B L 4 0 EAARIR L R R
feik  Ba st B W IRTE 45 L 3 A a2 3 T 5 15 Bl 4E (speech aco) I RTE R 3 7738 15, 3 78 10 6 0l B 52 X
T —FET Actor BIRIAY Actor B UBIR SEHESEARZIEMER. d TR MANE
T e T BRI B i T DA R B 15 1R 5 44 SO T 0 I Y 26 B 11 B R K
ERBEAKEATHARAE K REPHBRKOEA. AXESHEEG R F K0 ET
ERHERSBRGEMRE - PRAMN L HERBET WS HE ERNEGHE N » HEX
R A T B B0 A R )2 VB LR (RT3 20 8 %5 1A R B4R 4 507 TR A i

EXE S EEF L E W EXHH 4R TH RN 2RI ERR RS
RSB REMR. b 83T W UUE d R b B iR R A 27 U i A AR 8 — o A i
BE—TAWENARANN. EWET o f 4, Hem kS5 0k l4 M. 54300 2 5 il
RIH £ LHRE AIAT R TE AR AL T X E B UM R R AR — 30 B E NSk
PREX — RV EIML LR S F R E A Y BT HME B L. 7 02 B R —
LHIRFT R, FRERIE LA 1T A 5 I A JEAA ) — B, BORE 78 2 BRI, 8 R AT MR
P RS o N 1B A E e G 7 AR DR T AT A AL e L.

6 HERiE

EEFEEAGS, ZHN T THACKERR R TR E S R 2 M iT . ST
WSE T Sl A b AR S0R T R AR F IR R B EOR R P Y A EAT O BT A DML EETT TSR B
TH S £ A 208 R O H L R S BRI R R it - R R b B L X E e Tk
BT RGBT T 5728, IE R AT M BEAT T R R AL 338, 740, 3R A0TH0 AR W1 0 2 1 1 5 R
% Uk 6] R O g — Fr 22 AT A AR RRE, B MR AT O VB B RAE A 64T R AL AR RE R S A
FRIRA S, TR % i oAl B R B B A A R T F IR Sk R sy b

AL B T EELE S EMCZME X R, IFER T FARTT ARE ST i
—EHEUE ERCEMERSM XRET REEMBEACHT YRS SR ST, &
BHLRELIR BB, A 8T 3R .

ERRTLROITE TH ARG D L4470 a2 RE. 760 BT b R ATH B 20 050 3 el Ay 48

© HIERRESSAHIIFTR  http:/ www. jos. org. cn



1182 Journal of Software KA FIR O 2001,12(8)

TR VEHEMLAR S E R LM — R 5.

References,

[1] Jennings, N.R. . Sycara, K., Wooldridge, M. A roacmap of sgent research and developrient. Tmernations! Journal of Av-
tonomous Agents and Multi-Agent System, 1398,1(1).275~306.

[2] Milner, R. The polyadic x-calculus: a tutorial. In; Baucr, F. L., Braver, W. . Schwichttenkerg, H. . cds. Logic and Alge
bru of Specification. London: Springer-Verlag, 1953, 203~-246.

C57  Fisher, M. , Wooldridge, M. {n the formal specifieation and verification of multi-agent sysiems. Internatiomal Jowrnal o
Cooperative Information System. 1997.6(1) ;37 ~865.

[4] Dalmonte, A., Gaspari, M. Modcling internction in agent system. UBLCS-05-7. Ttaly,: University of Bologna. Laboratory
for Computer Science, 19935,

[5] d'Inverro, M. . Kinny, D, » Luck, M. Interzction protacols in agentis, In: Demazeau, Y., ed, Proceedings of the 3rd In-

ternational Conlerenve on Multi-Agcnt Systems, IEEE Computer Society, 1998, 112-—110.

Formalizing Interactions and Interaction Protocols in Multi-Agent Systems”
JTAQ Wen-pin, SHI Zhong-zhi

(Institute of Computing Technology s The Chinese Academy of Sciences, Beijing 100080, China)
E-mail ; shizz@ics. ict. ac. en

hitp://ics. ict. ac. en/

Abstract . In this paper. interactions and inreraction protocols in multi-agent systems are investigated deeply
and described formaily in 2 proecess calculus, 1hie n-caleylus, To discuss interactions between agents, the behaviors
of agents are cataloged first, and ther their specifications are formalized. Afrer that. interaction pratocols between
agents are defined using processes, and the consistency and deadlock-freedem of interactions are slso analyzed 'n
this paper.
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