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Interaction Protocols Modeling for Multi — Agent Systems
Based on Colored Petri Net

HAN Bing-di, ZHENG Li-ying
(School of Information & Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract : [n a multi — agent system (MAS) , multi agents complete a series of task or realize some goals by interaction and cooperation. The
key point of MAS successful running is efficient and ordered interaction among agents. In this paper, present a colored Petri net (CPN) ex-
press MAS. CPN describes concurrent phenomena and simulates a parallel system. Besides a visual graphics description, CPN has an exact

definition and perfect analysis tool. Then analyse FIPA request and FIPA inform protocol of FIPA criterion and present how to model with

CPN.

Key words: multi — agent system;colored Petri net;interaction protocol; modeling

0 5] & .

= MAS H, 24 Agent Bl X HMIMERTE—F
FIEH LM — L B4R, Agent Z BB B IFHHITL
HRE MAS I217 X8, KQML 5 FIPA ACL & A-
gent ZETH B BB WEEERBIES R T X E& R
BXHAEBHE . H Agent BERZEARZTACHE
A, W AUE T — RIH H B MG H R S 3R L, B
BRI TERE— LA N, X MR B Agent &
HEH. BT MAS BN USSR EREEE %, AN
W& Agent TH M REL TREHDHEE HBT
MAS M3, B2, B Agent X EH B R IE HH
B Z BRE T MAS BN AR, T Qe 2 o —Fp R &
B Agent ZH AL T MAS RSB — N EE A
B, % Petri B (Colored Petri Nets, CPN) R #iid \ H &
MA A AR R RE RS T —Fd @iz TAM,
CPNi#fE—2Y R T Petri M4 (oken) L, HFERE

A B H8: 2006 - 01— 16

EEME HEFHFER "B B (20455)

EEBN FEKB (1977 ), &, BELEEAN, LR L, R
FARE) Agent BiAR A XA KO0 38, B2, WA O ) A 3
WEH S HEE B35 Agent BER AHHAABRRE

B8, (Color) 12K R (Type) , BEF TR R E M BIEX £,
FIIFE Petri MaE CPN 3 Agent T HEMINEEEZIET
— LR,

1 & Petri M(CPN) &%

R G Petri RRAR—1E Agent R, &
&, Petri MR N % Agent RAXHIMGHEITEENRLT T
A2 —, FIFEG Petri W, B FHRI AR MEL T
TRE,BRTEUMEEARR, CRFERNIEILE
M, HBERENT LR,

SCER[4] F[S] 3 NE XA BI%E CPN REE VREK
HERY KA TGS M 45 R 45 E L TEE X, Sps /7R
£E5S EMFEEREBELENBZES;[S—>R], Ex
MEES FIE AR MITELRERBMES ;D h—1CH
MBI,

EX1 >, =(P,T;F.C,I1.,1,,M,) }g&Ef Peri
MARL, EMAERMFR:

(1)(P, T;F) AR, FH D HEM;

(2)C:PUT—P(D),P(D) RBEEDZRES,
#18.%F p € P,C(p) BEF p LA TR E A(E
W) HEE,t € T,C(2),C(2) BRET ¢ TFAATHE


http://www.cqvip.com

%11 47

D000 http://www.cqvip.com]

VKBS  HTH R Petri MINE Agent REZHE MR - 43 -

MBS

GYI_A I, AR P x T LA BB IE R, 15
WA (p,t) € PxT;

I_(p,t) € [C(t)ps— C(pIms]L
HRBERER(p,t) & F;

L (p.)e[CU)ps—= C(p)us]L
RITEEERGR(t,p) & F;

(4)Mo: P— Dys B8 > BIBIIAIRIR, B 5% 2 5
BV p € P,M(P) € C(p)ys,Bl My(P) & p 4
BogEs FMESEE,

FHL2 M:P—Dys HEGRMESL Y, = (P, T;F,
C.I_,1.,M,) iR, EMEHER:Vp € P:M(p) €

C{p)soX: T = Dys %72 H—ERERGR: V€ T
X(1) € Clehws, BV p € P3 D (p,0)(X(2)) <

€T

M(p) (1)
> BARRRE A EANERT p HETHREGEA C(p)
EH—ANEEE M DERBEESEIL D, W—53
RABAET  BETHEAEESCG) LH—EE
S5 BDFE 45 B8 e B TR K
EX3 RXKFEBNEREL D, TEFAM FH—,

M X BERRGHIREM A

VpEP,M (p)=M(p)+ Zl (p,t)(X(2)) - >0l

teT

(p,1)(X(2)) (2)
MAM’ WES#RRIEE MLX > M’ |,

EXHH " M- R EEERMNEE 1R (2)
HIE X ATE-" BRERAEE XK.

AL (p,t) =0

,E.I+(P,t) =0

2 {EFAER Petri M4 MAS X EH MGEE

{#ERE A Petri Mh MAS 2 H UM, Agent XE.
HIREH RN E 6 Petri NP PEFT (Place) . FEFTRIAE
BRI THTBE BN token R, woken {LFE T A-
gent Z [A]3Z#e 1 B R, token HIER AR T token MR
. A FE(Transition) M 53 FARE MR (Arc) EIVE T B
H Agent HI%38H B (Interaction Policies) . EAKAITEAR
HEXRE L,

&1 k& Petri M52 LRk

A # R

Place Agent 32 B HRA A RERT

Token RET Agent ZIZBIGEEE, KRB
Arc AR EE AR AW, KRB BRI
Transition RFEWBLHERT

IREFA M5 AFEFT#RA token, 3 H token B2
FHEER L MENAR, FER VTR E. BEB
J& RRAE X I R BR T FE R A A FEFT P A AH R Y token,
HEFTA R R T4 3 M token, R AT, IR
BREA THE, YLETHITHERE N, PHGRELR T
KR, TE FIPA #EH I E LB MAS B

SR Fe B ZEKE R FE €5 Petri W3RN Agent R E PN
o
2.1 FIPA Inform #+if

7 Inform PR H , 2 5L EH RA B Agent, HF
—~ Agent RETHB AT I~ Agento HHE Agent
HHEE REACHOERESM HATAE, A1
FRR AR E A BRICE 5 AMRE, A MERRER
WRAE Start FEFF A — N £ 4 token, I H X & 1oken
2 Start I _EHE M ZIR (B T “message” IR AR ,
T Inform" AT AR 3. XM Inform"EEB 35, —1 to-
ken # M Start FE BT, 4 B # B8 E! “ Received”
“Terminated1”FEFT, “Received” & T8 B — N H1H token
J& , “process inform" T FIHE T AWK, BEHE
iF“process inform" i3 815 , X L L L,

Stant
Jend  [imzssage:

Send Success Q Receied

iNTe3s8je’ .
fEseage imessage!

el
q

v1
w

Process Inform

Tarminated2
B 1 FIPA Inform #-#) CPN # %
2.2 FIPA Request HFi%
FIPA Request tH ¥ th 2 FIPA M5+ & X —

A Agent T, BT — Agent KB — > Agent T
AN AT, XERATEEMIE 4, T RS 4 1%
W#E Agent A BER B EBIER 9170, LA BE R M, A
2 FR 7E Start BT A — PN E token, Y token 2
Start 3 _F #LE B 29 3, A 1T “ Prepare Request” 8 7] LA 3
8o ¥4 “Prepare Request” & J3 35, — 1 token # M
Start FEFT, 43 B3 “Refuse” F1“Agree” FEFT, “Agree”
FEFT 8B — N 8 token J& , “ process inform” 28 i EEH# 2
TREMEKMF. BJE X T process inform” /3 B /5 , Re-
quest FHSGERLE TR,

G4 D10

e Hetuse / Process < Curme
/

-4 darae

o }*Wmi

Procass Inform

B 2 FIPA Request ¥ #) CPN # %!

3 4£%iE
X Agent RGP, N T EAREILRFBF, 81
Agent ERA B SR BEAHAL Agem T X E . BT £
(F4#% 460 W)


http://www.cqvip.com

ca6 - LA L 5 R

D000 http://www.cqvip.com]

%ot

MZf:Q = Q) + Q. BIRILEF M H] iR
M Q(v) B/MITIHT R

B EG MREETR/D, WA RE
1 0 (v) = viQv RKIRT, S RFENO,
BHRETEEH A ER A v =
a b, HIBKE/MEN Q(v) =-b"a " b+
KB a TRR B[ , (AT 7E Ao s
PR — MBI/ NV I BTSSR A 8F
Qe RFEF T  GRE R NS AR,
HRELROR FBEE—x,
1.3 HiRER

MR _E A HE , SO IR A R A% B A BT B ET
AT BRI R R

Stepl  FEAFGHERIE M = M,

Swep2 Xt M PRFTER, ITETERE, IFRER
E R R/MEFTHERT .

Swepl3 WITERZER/DOHHTIHERE LR
BER EHSZHLMIERR,

Stepd  FH Siep3, HE YATHRIIL % RERK,

Sieps  H B BLAE M, MBI EIC T 75 (Rt
B8 5

2 KBHER

Xh A BB EEAETE P4 2. 4G, 256M B,
NVIDIA Geloree2 MX 400 64M 8 £ BB &SP - A
VC+ + 6.0 F DirectX8. 0 38, &4 4 Microsolt Win-
dows XP,

B 3 R—HEE, PITERRIE T BEERAE R, A
B e Bl LA ), AU AR AL LT E B8 3] TR 47
B, AR EEWER TRTRE,

3 #FRiE
AR SEIL T —FET RO PR R b 3R o 2,
B R AT B RREME RREILRBS 05N

a 73728 AN

b 20000 AN A

B3 % EHiEERAEHE KR
R UTRE R BEE R EERERE  FH R E
HR/NEIE 185 MR E LR ER#ETT. W Hoppe 215 #9
HTFRER ML A E L A0 LA K 2 HUE 52 BULT ¥ 1E 15 1L
WA L IR AN R B R, T EL T LA 5 1 e 4 B
R R R TR IE AR SCESR TR R LR AT
AL,

LGS S B B ZEE S s e R %
ERE b O 3 ARl s B bt prd Sk i N s e i M
Fatl,

c 3000 NS

BE Xk

[1] Hoppe H. Progressive meshes[]]. Computer Graphics, 1996,
30(1):99 - 108.

[2] Taubin G, Gueziec A, Horn W, et al. Progressive forest split
compression] C1//SIGGRAPH’ 98 Proceedings. [s. 1. 1: [ 5.
n.].1998:123 - 132.

(3] MIRER, R AR, SRR R B A AT B A &
HoA B (1] B4R 1999, 10(5) :503 - 507.

[4] AEFR.® R ETHIFE"H EHENEERE LK
1] TREZFIR.2004.24(1):37 - 41.

(5] MRS AR, TEE —F B e £ 0 i & R &
R RIS P[] ROUE R4k 2005,
29(2):76~78.

[6] Garland M. Simplifying Surfaces with color and Texture using
Quadric Error Metries[ C]//Proceedings of IEEE Visualiza-
tion 98. [s. 1. 1:[s.n. ],1998:263 —269.

(4% 43 W)

Agent REME MR ERE WA, FE -1
(A 5 3 A EL I BGH AT AR A T MBS IE . SO iR —Fp
HFEH G Pori MY MAS XX HH 1T BERFR ik, @i
FIPA 22 H Wi T 58, 0T LU B Agent A F FI X F
PR AR T AR R M R B A E A Agent
RIBA RSN BT S Agent BFIFY BFR PR,

SE 3.
[1] Nowostawski M.Purvis M.Cranefield S. A Layered Approach
for Modelling Agent Conversations C]//In: Proceedings of the

2nd International Workshop on Infrastructure for Agents.

MAS, and Scalable MAS. Montreal, Canada: [s.n. 1.2001:163
-170.

[2]  Cost R. Modelling Agent Conversations with Coloured Detri
Nets[ C]//Working Notes of the Workshop on Specifving and
Implementing Conversation Policies. Scattle. Washington: [ s.
n. },1999:59 - 66.

[3] Poutakidis D, Padgham L, Winikoff M. Debugging Multi — A-
gent Systems Using Design Artefacts: The Case of Interaction
Protocols[ C1//In: Proceedings of the tst International Joint-
Conference on Autonomous Agents and Multi Agent Systems.
Bologna, Iraly: [s. n. ].2002:960 — 967.

(4] . Peuri WM. AL F Tl HIRHE . 2005,

[5] k4ERA (5 BAGEBIM] ALl Tl th iR AE . 2002.


http://www.cqvip.com

