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Abstract Business process management,as a technology to support optimal execution of enterprise business processes,
has becoming a research and development focus both in academic and industry. Since most of business process manage-
ment systems are extended from traditional workflow management system, they have some shortcomings such as poor
adaptability. A business process oriented agent platform was introduced, which includes an agent modeling tool and an
agent runtime environment. The agent model, the implementation of tools and environment were discussed. This plat-
form can support the construction and execution of agents for business process management and also provides the capa-
bility of business problem solving capability to the agents.

Keywords Business process management, Agent,Constraint

(LEXBAZHENBES TREZ L 200240)°

11

Haiflb IR & R R E R 38, BAE
XFMAEP LR KRR KEZSAS . CaHRERS
B A LR X HO 45 i BRI T 00T AR AL AN B, IR G L 4
Skalk 5517 #2 4% PR (Business Process Management, BPM) 78 |
TEARM LW AMERER. V& IEEEMNHESER
W R SN AT E L 53 8 & RO ik BER A
AT B E BT R AT TR B L Rt i
BRBAR HE B SO SR A E BEED,

AHTHRETHNFE, 2RS4 &
BEBAZRMN. XERHGEREHAEELEN TIEREH
RGP RM MY R, TR T TARSERENK S
stk 3 BAEEMME B . FROFAE—EREL
AN T THERBERRENOA R (Fanxdlk &3 BEA R 5
SRUGHN T, BRE.EIHRMR T THEREBEESEN—
el o3, 40 SR P R GEBEH  ME LU SE 3 45 AR S A ol 5
BBz R R G B B E R, L SRR s A
F A TRIE Y R H 5 H AR A 45
JRVEAL ERITR B EHERAEE L REE A,

ER—FEE BIE T T SEME BN R G T, B
R, Agent HRREZ VS IBRERERENRSEBETHN
. HRL,AAPHR T/EFTELH 34 Agent BTk
FREHE, ANKERFARMKERFRAFEN T
Agent L 553 G H R % ADEPTS), X85y TAERYE
FAETHT ] B4Rk 55 3 BRI T SRR 2 X Agent ISR
RPN 2% Agent FYEVLE .

HTHEHET Agent WIS BEHRREREEIENIN
b —A 5 TN Agent &, T HATHBFFR TIE
L BRI ST B Agent &, RE A-
gent Builder™!, JADES %358 FI 89 Agent F &M T HegF
EiEHTLEIBREHRN Agent, HERXEF-5REILER
HUEAR ML Agent FE T AEREZEMI 5 T, M 7E Agent Z5H MR
FTHEAESIFIREBETHENXR, NS SERF
LB MEA. AXNT I BREBNFERRE. &6
BDI fIZ R A& 18 T — 1m0l 53 F2E # Agent )
BRLJEFF & T AR AR T AR,

2 EmEAETREEN Agent LT
2,1 EELFIEEEL Agent 514

ORI TR TER B RBER4 (60503041, 60873230) , E &K 863 1181 (2006 AA04Z152, 2007AA01Z137)¥EBh, BEH 191, A,

BRIy TAEREA R B E
+ 262 -

8 B RER BRI EER R A S R ARMR Bt TR,



MV S B D, BEE B Agent BYXTR AT LLSF K

PIRIEAL

< kPR H AR ST . RESH AR TTRA - EMRK A
FH, EAIRRRAT ] LR L R 1E R Agent 9B EREN,
Mk Agent RREBFHLSAITTH AT TIE, HR,IZBEM A-
gent THEHEMASITZEIIES.

o DLFARETT M Aok PR PG AT B, B OB B
B BE T HATERM A ERRASRIT, FINTT LK ERP &
SRR Z A APLH 3 TE > Agent FF. % Agent 45}
RO ERIRS R RN SCIR AT .

BT — MBI Agent FrRBE RS MRRES, Mk & i
BEBEMNTRE, @mdkF 3BT Agent (Business
Process Management Agent, BPM-A)IAE H4% DL F4HE .

(1) Agent By IR IR 50 55 ol B2 AR 2 [B] 22 57
— T B AIBG R X RS R R BTk S B4
FEMHAE ] Agent SR T HIF R MBI Agent #H);

(2) 40D 55 AN A A F Bl 55 HUU 2 FE AT
5 R L A B B A B HE L, R A M R SR K
Agent R R BN R BRI R 1 5

O RLV 55 R FMHLH : B FEA Agent BF —F
() REK A B BB A7 » AR T 22 JB0 3 B BT LA Sy e e 2 55
(R B B T B, B2, % & P T S B TEAS B T LUE
FRFR NI IH Agent Z B I HRIR AL,

2.2 ET BDI MZAXH BPM-A R

RIELERFT R, AR E T A2 F BDI HIAKMN

BPM-A B Agent #8, HESHI MM 1 BiR,

Agent Belief Set Agent Control
Acquaintance Modei f¢—»; Negotiation | o | Negotiation Layer
Protocol
. Intention Plan .

Constraint Model |(¢—p Stack Library Planning Layer
World Model Action Behavior Layer

f Agent Communicator ‘

Event Pool
Cc
Message Queue Layer

1 BPM-A [N

BPM-A BABERAL 4, T AR B4R 3 K
B, 5 R Agent (5884 (Agent Belief Set), Agent 31|28
(Agent Controller) fil Agent i i #% ( Agent Communicator),
B} BPM-A=Belief Set, Controller, Communicator), Agent
fREHRA R Agent BAIRRE, 7E663 Agent X Tk 55 5038 .55
BLA R X T HAth Agent HYH1N, Agent 8 1H 28 51 ¥ WAL SN
PR A AL Agent B9EREE R, Agent 5] 8851 3715 4
A Agent WiBfE, XEBB U FE—H PR AN 4 MR,
43512 812 (Communication Layer) .47 42 (Behavior Lay-
er) FX] 2 (Planning Layer) F1H3 552 (Negotiation Layer),

£ BPM-A V5, Agent B EHRAT U4 A 3 26, 452
EARMIR AR R SHIR GETFHAL Agent BIf5R) -

« BAMIRR Agent FTHIEWEL, EXE Agent FiE
TR 5B R AT B Y, BAEIRAT D R
AR R RS B R A B B U

* AR Agent B — RIIK R, T % RIAEH
FRAMRZ B, EREE TSN, 83 53X fE A

TSR xd il 55 B A7 B B F Agent #E17 L S 3L N AR
AN 55 11 FR AR 68 5

« #ESHIRTEiEE HA Agent B{5.8. . 0l a0nHbhE 58S LA
FAEEE, U B ST MER Agent /N,

AT FLX 3 FEIRXT AL, B Agent {5 S E G BRI
SRR 3 AR, 4 ) 2t R AR AL (World Mo-del, WMD),
R (Constraint Model, CM) Fil B A # B ( Acquaintance
Model, AM) , B 05 &8 & 7 LUE b & X~ : Belief Set =
(WM,CM,AM) ,

Agent ¥l 88 15 Agent BT, EEE B 0. &
B EOHE O R UM R, Agent P 2R E R AL E XK : Con-
troller={GS,PL,IS,AS,NP), Hr,

* GS HHIRES : Agent I HATH Agent BEEPHEE
REMBEPITRL 15 . BT LGES—H NI hESHT 4
. 8- ERAEE XERARETER TR, BRNERT
AT LR BATREE LR 2B A B3l 1k 5

* PLRFHUNES HRE—HEFHNEFF, BN
ERXE TEFA. R BPM-ARA T “F84-44-3
E7(ECASI MMk E XK. B MREAMEEE,
R RAFIR N TriggerCondition="{escy Nca N** Nc,), e
HEFESE oA A Ao RETHFEWHEH—HEKHEF;

cISHERER GEIBEMHMEMAGRN, 8 H Bis
HIPAE B L RTRE ST RE IMEER T ERES;

« AS AEEE A . BPM-A M {EE A R LI A3 3h
YEFSNERSIVE . WNEBBIMER Agent BB HEME, BRFBE RS
SHE, [ESZE . BiRdEY LRI shie, BEEE. S
Ve R P AT R, 75 Agent BAERT, 5] LUE S S AL 2 2 S
AFIZEE A EBR A S Agent EE;

« NP R E L B R MRS BRI, X AR
RWNE T Agent WE M, 7 LA LRIV &5 RE, B,
BPM-A s RIS E A R AR R E 2 L

Agent 3 R85 i W EIHL R B, 43 B2 S U FI T S BA
5, 8 Communicator=(EP,MQ), 7 BPM-A ¥ 1, Agent
K FH SNSRI, B SRR B8 R, ol DOy
RS ARG, X Agent HFEMIPEEHE, Agent %
EIZEEBRZBEEAF, MEHE B ZR K, 4 A-
gent 2 F B {H B BAF H B — T8 B AU B 45, SLIE B M IE B BA
SR TS TR — B E R E SR AT S
RRAbEE .,

3 BPM-A P17t 12

BPM-A KJSATII N 2 fi7R. Agent HIRRERE
H Agent EIBTTAM P B —ES) . MXMEESRNEE
B = R A W » 40 R T R R R o R L

LR R
i

s wpr |FIHRR (= |[RHZ
= B2 LEES | EEES
‘ ERMK| | AR

wE— | AE || 5%
EE— EE—

$H— || ¥

BH =07 | [BRnd %
EABAREFHES G Y ENEL T ES

REER

B 2 BPM-AHBTTIRE

+ 263



Perspon |

EEE L R

K 3 BPM-AMF&

TEBAETEIIF G, BPM-A R EE B IS, H 185
BT BTN RTH B, . TA SO BB AR A
FFE MY P IR A E R RPOE R N YRR EL
BRI, HET R, RE LRTHAt R B0 ERES LR
R R B, AL i v 3 BB — 1~ L0 ofe A 3 X4 T Al A 3 4F
BERE R M S0 2 e S 4511 R h 2 TR T S o A AR
(Intention Stack) % #7817, LB B EIFHREMHFUK
EaEE SR EMA A, Y BPM-A SRR, ESfHE
BEFERPNBEERBERPEE - ERAHET. BT —
AN EE R R, B B R E SRR T RRPET . ST
BRI R REERBTE R, IR ZEE. &EX
EHREUE BTG, B ST DU T I s PRk 5
.
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Initialize-state()
while
NewMessages= Get-Message(MsgQueue)
EventPool. AddNewMessageEvent(NewMessages)
Current-Event= EventPool. SelectEvent()
Select-plan=slectplan(Current-Even, B ,P)
Add-intention(select-plan, Current-Even, B)
Select-Intention=select-intention(intentionstack)
Select-Intention. ActionSolution. Run()
Drop-intention()
Read-new-Message()

End while
4 BPM-A F &g 5LH
4.1 BikgH

B 3 AmE M BEEN Agent V5. ERENEK,
FAF B Agent AR T E X Agent HATEE . BEHNAAR
1 Agent TR ORISR, GFEEMES, BRI RIESR
R.HHFRES. T HEFHRATER LRSS
B SEREER Agent BFFME7ERA XML X #0E A-
gent I LiEE (ADL) ML B Agent 5F X 44 (Agent Defini-
tion File, ADF) ¥4,

EREHE, € LK Agent E X XHEHEEMRALZNT
Yok , BATAEW L ER —1 Agent BITHIE, 5 F
7 Agent 5 2 R% 28 EHEMIZ Agent E B, X (5 B AHF
Agent £ . Agent fYIH B RS #ihE LI Agent MBE /1%,

Agent IBITINE N Agent METTIREE T AR, HEid A-
gent ZATIREE, F S AT LUINER 24T MR IK Agent, FPET]
AFEIEATRT 3BT I M Agent #)IE1T, 2R Agent HIfF
2 Agent BT L KM Agent MIHEIRE .

4.2 BPM-A BRUEBETARIZITMER
« 264 -

Agent AT H R — ML B, B BT AR K Agent
BRER LR LIS IR R RE . B Agent BT RKMAR
R=BEAZR%SH. tEHEAEREEERNHES, EAE
EESXH AR RBEFEREITRE. PI8)E 05X R
Agent ERIZRE, E— T HEHR T FIR R ENF B, 5 —
J7 HETE AE P E S BRI BRSO IR LB E X R SS
FIBG T ok (a3t MBR B BOE SRS . BRI
XEATFE R RETE L RS, BR TR L, Agent
H{E B RAFEAEPIAN 1T, 5512 Agent X U4 A-
gent A B K55 4% . Hi Agent & XX HRAEREHFELA-
gent 138 MM T —MARE . H 4K Agent BT H
MR, A 4(a)  Agent 5 &€ LR, H 4(b) A A-
gent AL EEAE

A - O
S B0 TR SR SN ol e

SRR

() HLRE X
B4 Agent B T.H

4.3 BPM-A IB{TIREE

Agent BIFHER A TEFTHRREGH =B REH, W
E 5 FiR, EiT LR AR E, AP DR
FA Agent, FEZETINER Agent E LI, B EFHE B
HEEIFRA Agent HRIFRA MG, FQIEMI N TELRE,
HPAT RN 3 R, Agent 38 148 F A4l & 7
B, Agent £y & RS 28 A AL Agent,

IaE

I FEewm
(kR EH

REER
(WEFRE

B 5 Agent Bf7H5

Agent BITHERH VC++ 6. 0 &, KT R ENE
5(b), i FTFF Agent & XM, W LATNER Agent, FiAE#
fNEREY Agent ZBHITELEMAFI R F B Agent BRH Y
MBPRS R & 21 EAE TR, @ TR U

(THEZ 267 R)



R, o FEXHLE P g —AShiE AL R, B SE R LA T
Fri, i ELTEMIBR B G B X BB R AR IRFFA T
R, o3RRI R 7E— ALK P L B4 I S o BT IR AT RER A
FHE SR B A BT IR, SRR MR IR A 0 E R
B AR SRR AR L B, LB HEAT AR B
HEMBIEEER X SEMMAREHFAR,,  H1EH
I B A S A AR SR A BT IR G AR A FT REBEBR . X
Ab B AR AEARAE SC I B AR HTR T, MR P by sh kAR

Some P left?
Yes

B2 HEHERAE

JEE MBI » DA AT 52 A FEE b i/ BRAT RS B TR . AR i P
A7 50 2 AT TR B4 O 4 R S B — A SRR A AR,

BJE— BT AR R , AR 4 8 AL s B BR . X AL
RS A6 B A e e AR BT IR rT S Bk SE B
F+8Kk 0 AB— R LUEFX T —shE T B, 5
TR R MER, G PEESFHFRMET
PATHRI B LB RAERS 3 P, F1P #ATE . HABE, N
Bkt BT MR MR BB e R R I P B
WA ME 2 iR,

e T ML

BAMER T RE TR R TR R 884 (C2-AgenO
EPATHIRR . 1B BRI A I B, B AR OT Rl
IR YEIR , BRI T A HOR B4 WA AT B 7S
VeI RE NG5k

HRIFE ASURE T - FHIREILZ IR A FFOLH
LA T ARRB B 38 X R B IE AT LAFEARIEAE AR 7 R LB
AR B AR RTHR T 3 AR B M IR T AR R B A, 2 R fE
FRMPATEE ., XFEEE BRI R IR Agent $h
FTHLRI B0 Xt T & I FRIR 7 A B rp R B A B B 403,
LR SR B R TT 1 .

2 % X W

(1] E#k. R A ERHH B ARREHE. (BN ITRES
#11,2001,22(2) :13-14

(2] HHT, 28T, FREUMER B BOR. IE5T: s F Tolk i AL, 2002

[3] Wooldridge M. £ Agent £451i[M]. 5—iR. Hok—, FiF.
4637 B F okl s, 2003

[4] Cox] S,Durfee E H. Efficient Mechanisms for Multiagent Plan
Merging. New York, USA: AAMAS’04,2004

[5] Horty J F,Pollack M E. Evaluating new options in the context
of existing plans. Artificial Intelligence, 2001,127:199-220

[6] de Weerdt M,Bos A, Tonino H, et al. A resource logic for multi-
agent plan merging. Annals of Mathematics and Artificial Intel-
ligence, 2003, 37:93-130

[7] XA, 2 EERRHE AR R HAEZ R TN A, ZA08
XK BpR AR K%, 2002

(3% 264 )
# Agent BIETT. [HEHE O BR T Agent BFTHHR A Fh iR
HERERE DG S &, 25 REFTHEFE . Agent {5
B Agent Hi {5 2 . Agent {52 {HH Agent 1§58,

GRE AXNAWN Agent FERBLTRE DAL
HA B W A 4 M 55 i RS B Agent B82S, Ko, S X RAF
BHEEMEN Agent ME&; £ MM LIARMERIER A-
gent {54 H A S MWAEH B L ECA S s R HF &
LR 5 2) R Al ECA #LI e 3k HL R T LUE X E Z2 ) Agent
T DB RIMET LU RS MAM, BARIFNERRE
FIRY RRE ST s ) R B P E R R BB E R, BB R
WERT$E /93815 ;5) BPM-A B THER , AR EHRITHE, 5T
DIBIERET T Agent %5, H B RIAT R A B R4k A1, B LA A
FEEM. F—HRATH TR SOK AT Agent i)
SR HME AR EEad Agent % T 88 BE i R T
YRR IR FOALRI B , B 5 04 3 13 — 4L B A BRI RE A
LI G HARPME, Uit — SR S5 S BRAT RS k.

2 &% X H

[1] van der Aalst W M P, et al. Business Process Management: A
Survey// BPM 2003, LNCS 2678. Berlin, Heidelberg: Springer-
Verlag ,2003:1-2

[2] Plesums C. An Introduction to Workflow , extracted from the
Workflow Handbook 2002, http://www. wimc. org/informa-
tion/introduction_to_workflow02. pdf

[3] Jennings N R, Faratin P, Normam T J, et al. Implementing a
Business Process Management System Using ADEPT; A Real-
World Case Study. Intl. Journal of Applied AI, 2000,14(5):421-
465

[4] AgentBuilder , AgentBuilder Reference Manual. http; / / www.
agentbuilder. com/Documentation/ReferenceManual-v1. 4. pdf

[5] Tilab, Introduction to JADE. http://jade. tilab, com/doc/html/
intro. htm

[6] W, k4. 2T ECA BN 0y &E M TAERBAMRELD it
BHLE RS RS, 2002,8(9):737-741

* 267



