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Abstract
to supporting the development of complex software systems based on agent technology. Many attentions had been paid

Agent-oriented software engineering is a novel software paradigm that is considered as an important approach

by researchers in academic literature and practitioners in iildustry literature, In the past ten years, great progresses of a-
gent-coriented software engineering has been made. However, there are still a great number of problems that should be
solved before it moves to industry application and its potentials should be exploited extensively. After investigating the
background and characteristics of agent-oriented software engineering, the paper overviewed the state-of-the-art of the

researches on agent-oriented software engineering,identified and analyzed a number of key challenges of such technolo-
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gy,outlooked and discussed the future directions from technique, process and tool viewpoints.

Keywords Agent, Multi-agent system, Agent-oriented software engineering

1 38

BB TR R R, W L Z BN AR 2R
AR EEREN T, —J W, W RFFFHERME A
AHE R B BB R BOR R AR R BT gk i A
TR AR . 55— | 38 A BB MR
ARSI B VLB 15 3 R SUER R ANS &, N TTTHE 5
WAL R A, S BEK S ARE A i — 253840

BEETHEHLER A BB AR KA RS, HET RSN
Bt MR R R G (TR B AE Internet R MBS
FRFE E R AEHRZM AR, BiRRIY .

WA REE BN T IS, Q0 Internet/
Intranet, {35 IR EIRIR S R TIL R Z R T
SERHBTEEERHE. HR XA RE = ETEEE N,
RGOSR MBI A A,

ARG KA RGBT K, RE I TR BB
PEUREE HA; h T RS R B M R BT B LA Rk 4R
REGF SRR, KBS BT A RERITTH B
B A B HOR B R R G TE B AT I BOR SE AL BV R R 5

TEAE M TN E R, B AT R AR R
TR, MEEN AR AERYE, RERGETER
S FFEEAKRE R RENAEEHET EEFR U AR
HIRA .

RH:FESHEZA.FESRZAZH . FENTBHE
Sy Z AT PR AL RS B A B A, i CPS
YN, HTFRANBHESMN B FHES/RIE, XEAN TR
MERBEBEAHE ATHEER A, BEMBRLENE RER
SHAEBNXEFERRARE B BESITI 8 E5EM, B
B R Gk g ik R AR R A HERI S E .

BRBEHREN AR REFEEEEHRE KRG T
BAnmEm e 258 TR ETFTHAKRGTE Kbt .,
REREN B EN—FEERIRS S R FER G TR
EIEHAEN R ARA LS, TR BRI
ERNATVERE T —RFIFH A TEEEMEA , (MK
14 (Internetware) ™| 3= 3l %t £ F1#4 £ (Active Object and
Component) . ¥/ Agent™ %4, H b, [ Agent 3 {4 T
BT AR CEMER.

Agent BEEEIN AT AL, B A B AR EF R

AIZER B RBI2EES (60773018) , HF HF I 1 A 34 (2009430711000 ¥ B .
EFE 9+ B3 MEESW, FEP R E OV TR VE B Agent BISFIE A | @SR H HH RS, E-mail: mao. xinjun@gmail. com,

e ] .



TRER . RIEHMATEIE DL B IR H RT3k, 5
B B MR R E MR Agent (YBEAAFIE, BEEEMERE A-
gent b FHREETFEEH , BRI BT A 4L IR el B ST R
IS B 2R Agent BERYEH IR MR IR
PE B BIRES , EFRSM RT3 sk e fim il B 8178 RIE
PERAE Agent BB5H T Agent SR 253 B M E 174
BA HEM. BIE 20 42 80 410K, Al ST #3258 %t
HHE FRY: Agent PR T WRIEDGE, TR T E fE Agent BHEH
HARMBE , BB T — RIIBIBISE R I fiE Agent i) BDI
BSHE SR MK R G540 . UL AGENT-0 AR FT BT 14 Agent 52
FiiHiEE U KQML il FIPA ACL H{REH) Agent ERIE
BRHECERSE, X — AR HFiEm Tk
G AES SO, BUR T — 8 sh A Z 6. 3EA 20 tit4D 90 4
RAVEH L FEE Agent B AF AW 5 5 I AREIEA A
TIAEERE S I\ —BE4% 3 19 Agent BARFIELHA) 7 FH 2249 bl
B — e A B O 7 S A R R R L e L AR
FEES, Rt — MRS BN UE RS RGN TREL
HE. EHEREF, L N R Jennings HIYEN—HFEK
Agent BE& IS FIHE ARG | AR TE SR, I S804 T#
R R AR ANEE & 3R R T T ) Agent B TRAKS
RN,

T ] Agent # {8 TARLA AT U5 B Agent Z8IE FE;
AHERE, LLE E Agent fEREA MBS HBHERFBE
FREM RGBT MR EER, WE 1,

# 1 HM Agent A LR SERRIE TRZ BT L

TR Agen HATE ERRETE
BABE  Agent, 5 Agemt 5% TBAE AT
e B E i HRBR R
AEBY  RTRAPBRMAD ARG
WREE  FEAAEG ARERE  BRKBENEELREL

BT Agent f93F B . B 3 MR IE M AT A B A TR
REMIZH IR 7, I 7] Agent 8B TR X H7F
HRRUEEMREFAN - MHER. EABENNEART
B, —sopi FIBREAR T Agent BRI R —RERRSK
TR J5 T PRI J7, e e R T e iR A5 TR L A A
MAEE RS, AMBIEE X — A TR RN AT
RS IR R EE EERRE JRRAR B
Sr® EREGEE AN AKIFR. B FAREERL - F#R
A PN EF TRENHE, d X TERERRMTISE
TR FEMTRETBA G4 XTHEE Agent 3 THE ST
TWRAMBFFR MR, 67 e BIF BT Bk R 4 A
B GESRE X T RS FERE T —RANMREE.
B2, B ZE 4 HE N Agent 544 TEHBHBGANTPHESR
ARHE  FE R X B AR A B B R G I R G S AR R K A
FEAL” i & HE R ROPE A, BRI B R REAR BB T AR
SUFE A TR SR 3, R AR REE
TAb RBB T IZ R R, 4B THEE Agent 2 TR AT
EHRMRGRENAZ ., FRXFREHRHRE L E
B9, X B RERE T 7 Agent BT LREKMBIFLRIME TSR,

ASCTE R G R T 6] Agent B4 TR0 57 LR 59 2 7k
ERBRAIRIN RS HTE R Agent B TR SAFAENIE
BRI PE IR BRHE # — BT, A 2 TN

.« 2 .

ik R TR =S RGR A Agent #4d TR BT
BUAR 58 3 9414 AT 6] Agent B PF TR A TE M [B) A Bk
50 4 NS IR — B, B B 43,

2 HRIRER

Trik G T ARG TR = BAER (R
B LRGBS X FENAR. H1 AR BT
HEA WA 7 S ATmE [ Agent 8 F TR EEHFA

23

o

bt
R
ER OB kESW KR
IE @EE RER #%
s —> it
BB E FEE EFR MR
wngy /HRE RiEE
PO R

EATLH

Ih
B 1 TR Agent HIFETRABITNE

(D FH:

FERMBRGETEMBEARTFE, B Wooldridge #2 H
H A Agent B TF & 7 % Gaia LUK, 7SR LR 0 1E 1
Agent ¥k T 2B A R B A, HARTE.

DF#ERITE

T [9] Agent B TR T8 B EPFR WM H| FH Agent 5k
PREL T H TR RAE T OR IS T RR R SR fndE D
BEMETRSR . &FXITEIR Agent TR TR4F A5, 12007 B 5% 38
AT AARRE SRR EE SRR AR AR ST
mEARRER TR EEmE S E—E. ARETECHE
i, Tropost'?, KAOS %, i* 3] AT H#¥r (Goa) . fg 8
(Role) ,Actor, Agent EMEE R BRFZEH K, ERFHK B
(Hard Goal) #1758 B #7% (Soft Goal) , 3L T 3t RS THEEF R
HHTEASE, Tropos R4 T RHIT K AT T R 40, A
it BT SR A4 o] DATR A7 s BRAR A M A B BRI TR,
TS HREREMTR. BT HIRRRZSWRTEES
B Z G 9 b RA AHARGEATTEN M R PSR T
EGAIThBErE T R 2Z A0, R DI REE M T R AR E E, |
WHETEEN Agent HIZH I TLHMXERE MRENTR
AT B R ERRAAT .

DI B

Tl Agent BEKPEIT 2 07 B B ARG ML D TR A0
BE X IRIE S . U R G ARG, 21 e
ZH TP AR K, 24 AR T LR Agent K
I AT Y. REXH T EFKBERE TR EEZR
e, B/ DUKR A T A Agent A ST BN ES MUTIL
AZEH . (OBETFIREAR LR W 7 A B FHE A X%
WA KT ik o Agent P —FMSERRIXTR , B X A H
PR R R T R R ERGE S 2 UML) My w3k



SCEW T Agent REHFTERL TR RBHIEE
F£ . MaSE, ODAC, Massive, AOR, Prometheus %, (2) & F
R, RN A B T R TR G AT 88 A M
BRSO TS AR & BRI R X H T Agent REHITHE
BRI, —FE TR Agent BN B & FIA
AR E W RS, EA. B EE R E, R
¥ T ¥4 $5 . Tropos, DESIRE, MAS-CommonKADS, Styx,
AALI %, (3 HFHABME, ZENH TR ETHLFER
AR B HET Agent RAMAR M HABE &,
FR R S A 2 P RS (A 6 A S HE RN,
B BURD AR ACKT BT Agent ZEEMATIA S FIRE
B, 18 M T /R 405 . Gaia, AALAADIN, ODAM %, 3C#k

(13,2040 07 T iR Agent 8R4 B2 1) R IR I RR  PEAE R4

B THA TAEMMRBSRMAR, TR 1414 g f a0 TE T4
LM B E A Agent BUFFF R

DEEIEE

I 7] Agent BEEE BT Agent L BHETHEN
EERS RN R NG RAT AEETEE, B RSN
i Agent BHGEH L EA =Ff . AUMLUS), MAS ML A1
AMLYS), AUML i % 19 0 2 835 5 UML j9 sk
THRL Agent ZH KB M. AML (Agent Modeling Lan-
guage) 2 — - RIE LAY AT LS &, BE5IA TIVERRE.
A ENE S-SR R, FESX UML 2, 0 #1749
Bk Hma Agent FIEEE, MAS-ML &% UML 2,1 9~
By EBIATIES Agent SRR (A6 AL Y
KX P& Agent RGEMIEIE, I THILE R Agent BHUES
B RS, AT R TIES M-S g —L TR,

ORFRIT EHEE

7% Agent BRI R HE T BEFENE Agent REHM
1ML PLR AR P IR B AR RIE TR, RO MR T
YE& B F Shoham B, Z2E4AMIBELBR B T +E4E
Ml Agent R EITES. BIEXEEST LTHAERNER,
AR EIIABA N T ILEN (1) #TF LISP B R, X%
M [H) Agent MR JFIRITEF R A LISP MiE sk 2, B M
F LISP iAok &R Agent i N FRAE AR 2 LA K Agent 2
B EHEE . BIER BRI IR e 53R SO L
IR AR SAL BN T FORBBAIAT RS BREF, 1R
TAEALFE . B Shoham #2 H# 89 AGENT-0. By Thomas 2 H
PLACA.H Winton H E Davies F! Peter Edwards $#2 H 87 A-
GENTK, (2 £TFZHBEA, XEH M Agent BRFHRIT
BEHE RSN ZE RS Nn—iBiREE i F B E)
FeFRAE X Agent MEHATTH. BIESBFNEISHE
R ARG0TE LB . — L, TR Agent MR — P
PHUEBAZS K Agent FIATH RN E — M EHIEHIRE.
FRFHEM T VEALHE : f Michael Fisher #2 H 93¢ % META-
TEM. #§ De Giacomo 1 Yves Lesperance % A # i i) CON-
GOLOG. g1 Koen V. Hindriks 25 A 42 1 7 3APL &4, (3)
BT BHAR, 2T ] Agent BFRITE S FIFIE DX £
B AG TF B AR TR AR @ X B B s R B
BHHES (i CH+ M Java) #H4TY T (RLIEEEY TAMIE X
BEY 75, HET Agent BH I K RARFIHE S &M

SHF RFEMER TS - i Agent Software 2 AR HLH) JAL
(Jack Agent Language) .G. McCabe #l Keith L. Clark $2 4 #4
April SLABSp %%,

5) Pk R G5 FIRRE

R EWEITT R — N EEART, SIiHELM
R AR ] RBA A B TP E A X —
AR A R TR A BRI A . TR Agent B
RREHWAERNNFREREZE FHESFNHAFHER,
¥ % Agent REM R R LMW R RAREH, SCHk[23]
ST 245 MR BHEFE Agent RGEARGHTERI AR
X, GEREA B e B NMAREE, R
SR BAERRBAAR, EFRFWNAFTR. Uk
(24 At M B BT T 2R ARGk R
ZEMIFIMEE,, ALFE structure-in-5 3 & FIEEE,

6B RY L

FT Agent MR S 7ERF 5T TR BU IR B (AR R 4%
¥aE AR (MDA, Model-Driven Architecture) 5 Agent 3 R A4S
A LIRS E T Agent B4 IT R MZCEM R, B4R M
Agent B TREMFR S, BITZ T MBI IEEEEK,
KBSy BB FT 4 X 4R 58 B B R GT A BT R B A e R
SCERL25 18 H T ¥R F MAS-ML (Multi-Agent System Mo-
deling Language) % i 89 & i 37 5 # (PIM, Platform-Inde-
pendent Model) # #: 5 3£ F UML # AR ) F G X ER
(PSM, Platform-Specific Model) {7 ¥k, SCHR[26 42 H 4%t
[l Agent #ETF & J7 ¥ INGENIAS B8 R 56 7 o R
FHETHR, XB27]8%TF SMART ¥ SHESR, B T —fh 3t
TR AT 7] Agent BERUFRR 7 Bt , LUK B 2 00 20 A i
BR300t TACK ISEIRBLAY, £ BA M Agent X
HIF R Tt R R AR AR T B M BT 87 &
AR A X — R RE , SCHRC28 J4R HE THS 3T Tropos k2
BRI TR BV RS B o — 2588 T Malaca JTOHIR ) F & 1088,
fi115 JADE ¥ . FIPA-OS ¥ &£4,

DA

R R ARl B AR R TR B — R TR
HFH A Agent BIFT4 B 4, T ] Agent MM H
R . RAENREIHEE N, (HE A X% |
FEHARZLE., CBRL29]41XF £ Agent RGERE T —FRiE o) B iR
AR A4 B A, SCHRL30 T4 % PASST kR T —Fi g
FENBWNE Agent RENHAAEL, F:FF & T AR5
XHTAE.

HHE

IAER, TN Agent B4 L8 H 25 5 — L B S BORHH AL
G AT A X 5 R IR R DL 2 (18 - 1 M AR 57138 1B X
Web WHEEHHEE MR Self- » R4 BIRITE BB .
FSXEE AR NI T — BB W, A T Agent 5L
PAZH T Agent HIRRSITHSET,

()it

AR LT B S RIE TR AE S LS 2R
REMTRMAITR . HRIHEA Agent ZK{4d#2 MBF9T 5 5
FEEPTEENRGTERIR. BRAHSMREFETE
24 (3 Gaia, Tropos, MaSE %) {/35R 3 T8 15 S5 B e S 15 3k i

.« 3.



k&, — BB TF A& J5 B2 (3 ODAM) WISRF T 3340 i s
SRBRCY . SR EF SR Agent 54 TT K i B
RARBEIIER Agent EANFF S REEMIERRETFE
HERES.

(HLHE

7] Agent #) CASE T H 57 5[5 Agent ME{EF &
Bt gk ARSI, ESAMIBLFEH T
i) Agent ) CASE TH. REEMIEERAXE, il KR
L2 5 . R IT ARk , LA M9 TE 1 Agent #) CASE THAH
AfARUF L2 (1) 38 IF & T B4, i AgentTool, Agent-
Builder, Zeus %, Ef @ FEH S —H T AU ZFREGEH EA
Gkt BRI R AT A AT BT S B IR A
%, FE TR @EERE—IHEEP, BT UOVRAF £
ARRBE—TENREMTENITE LR, (2) BN
V&, ENRMAE T EE Agent {4 R GLE 17 BT 35 BRI IR M
MEARS, LWAEERS E2RE . BRMRES B RS
%, Voyager, ADE, Grasshopper %, (3) ARG fa EH
0 JADE, Microsoft Agent %, %R4F A ARTTUERE
fiREI#EE Agent R,

3 mEiREyEEFBRER

RGN Agent A TRBPIFRTIE T AMKHRK R
&, TR BUS TR R (BRI — BB I 2 R
BB 5 5 SEBRAT SR A AE 1 20 1) IR A PR AR o ok s [ R )
PRARHE R A B S R X — B R BB B 3 Kk 4 TR U
23 A TR SCER A 5L (9 3R A PTANE 52 5 i SR BB 7E Tolk v
EAB R Z M — BB ST Rl s TIFZHT A-
gent RYECIF G HR EISA KRG & EEN. BBOXFR
SHRERZ FEEY, W ENEE HBEARGARSEE,
2 Wk IR TT A=A RR RS T 200 7 Agent
B LTI s i — 2 R R .

Eol:d

0302002028
TA

Bl 2 T Agent B TR2 T ) [l REFI BRI

Pl 2R TR RER

B TR ARG AN SE B Al B S8 R AR R B8R AR
FIBT &, AR & — RO R G K. B, w3 R
B TRRAE R B G0 B RISE B A Rt » 55 B T4k
R LEPE SR AR R SRR E A, DR AT & M
BOR, MHTEN Agent B LRSI EHFRALKE T
AT S5k, TR AT BLAUR IR 1) Agent 3k {4 T3

o 4 e

FIRZ B IR TAE BT R BB 5T A R AU B T 3
HEREARRY , MAMT L Agent RERG T BT R
KEMEEZER. XORFBEHAG LM, 52 AN,
W TREBRA R ARMEZAATRE. fl, 5L
B A S T Ay BT RS TH AL , A % SR 7R AT RO T i BT
RAXNEARTFEREEHN TRARMREMWE, BN
R AERRTH BT B R R RS,

P2 R Z 55— )51 Agent fRHE

T 1) X R AF LR R B — W3S AR, B X R R B 1t
MUk e, E Agent A TR PG Agent HEIZ
PR iR A AHE R L IR SRS, R
BRI Agent BEEVELHE SR S0 AN BDL, B4R, X FhE AL
AR 4 A T R BV R =7 I ) - 58— MELL 7
OB ERA% Agent BERL 3 — M ENIGRE MR BT
PERERYE , AE A HZ % A ] Al B SR BEAT H R AR 58
=, REEE IR B Agent Z 8138 B EERAEFE RME.
BARBRZ A — B A Agent EEIE H AT BH AR E
] Agent 304 TRERE ) AR Tk A FEEEZ —.

P3. BB E S IRE LAY

— A SRR RS BB E T L5080 T LM
WREWN B, —BRNE, RASLE— SRR XM BRE
B PR, WA R . B0, U A X SR TR A ST
Wit L BANEI Bk G — LS & i R R B
Z IR B ARAEEAE B, M AT, & 1) Agent 4 TR
BrEE 5T E BRI B S S A s B A E T AR
SR, R Bk SR E LA TR, B8
FRERATRIEITTEN S REN SRR RHhRE
B, MXMHEFENERTEERREF ZEAFRZEW. fia,iF
£ 8% (M Gaia, ROADMAP ) i Fig i+ S Be i & F
HR B S BRI R G, B ARG B R
B, XTSI BT 8B R AR A £ TIA R BN Agent
BDI RS, ) T I 5 2 i 4 SV RV 0 IS 2 1) BDI R
B, X s kBRSOt B SR AR R, XA SR A X
IR AT EIA Agent B B TR N E M EXE,

P4, B 4[R]85

Wi Agent BIF TRMITEGES . LRAMESHEHA
PR GEEERERE. i, AR TEMEES a0 JADE,
JACK) FrH i 1% Agent R4 Z B W0 22 e 5 B A& EE, 0
A7 A [RY 1T 19] Agent B2AEIE S (41 AUML, AML) B #
WRBE RIS, DO E R X R TN R R R
WIFRERRZE , T BT R T SRR TAEF BB HE R . |
MR SRR T AR R T X — B . R, — B A-
gent B ME THR7E TR AR M A, ERERER
SH#IESE.

P5. GRERFEIT R

R TR R R R R &R
B TR RINER 8 T HABITF RN ER b R B PRI X
HAE = BFEE 5 5L B, {1 Smalltalk, C++F1 Java 25, 348 H
T AR AR R EAR, YRR Y BT A B A0 TR A T e v
SEREMER GRS, RITEER, BR BT 20 4 90
AERH] Shoham B4R H T 18 4] Agent 5% i+ 848, I 7EFE



JE51 & T E e Agent BFIRIHEE BIF /bl 0 R HE S B
FBPE LR R, @R Agent BFIHHE S AP AR
BLEERBER. BT 20 HE42 90 SRS I, % 5 BB
FIVFRFERRES. REZESAMNCERME 7 +ERmm
Agent HRFIHES , T H I @R BFTAE 2005 FA 46
W AN e B (A B R M Agent BT 77
BAEMBESTE D, A2 T 8] Agent B2 PR ITHE BRI 15
BRI RS R LA A Agent B TR EG AT —JTE
EHRER,

P6 PR IT I F MR

T [ X SR R A AR A R 8 SR B T T X R AR R
KB o P ASE o T (5] % 5 AR P BT B R A 5 % 7 1)
X G AR B R AR AT A TR X A AT T HE B2 FTIA AT — 3K
{4 TS RIBEE 7, B2 T8 AR T A B TE )
Agent BUFBITTE 5 & E M Agent A LREEIEM —INEE
Peik. WA W Agent BFRITIEFT A B—F L RHENE
F (A Agent-0) , BUE SLhR & — AR HA U Agent L ARFF
ff & # 48 8 % it 1 F (41 CONGOLOG, Concurrent
METATEM) R H AR, 84 &% W [0 3 SR P HiTES 1
P RN JAL) , ELLFE 53 R /R Agent AR BIFF G RLE %,
B, BT EIEE Y LWE Agent BIFRITIEEH
ENRGTERNRAREE FEMHE.

P75 Z I BIA S AR

B SR AT AT SR F A 0 B R A 50 1 Y ) R, 3R 1R R
B9 57 B ARAIE T B R S BB AGE 1) KA A AL R B BT 42
T [ X R TR T 47 BT L AR F B,
AR T 5 X5 B IE Y B B ORI T B, 0T 1 X R
A, AT, TR Agent 3R{4F TR ELZ 5 UMW 5 IE A
BR, S H R Agent IR AR, SEXFRL
W— D EREEZEHR TR Agent A FHEURIZEAPEA
i S R 25 R AR R O R

P8. gk > HHM TAMF &5

AR TR 6 6] LI H 38 1 R T R SR AR
B, X R TRR T R R BT LIS,
41 Rational Rose, Eclipse 1 Visual Studio &, 4 AM1H £
TVFZ I Agent B #4 T RAE, (LR THAYA
BEPE ACur TR EAME AN RLE T BT R — B INER B
SO e R AR I R R B B P 30 AR AR
BOR SR T A,

P9 = 7 5E BUEK {5 7

BRGS0 7E Rmh & 7R T LU A7 i R B8 B R 7%
J1, BB TR AT A3t SR F R B I kR
RUP, 4§y, HlE Agent B T #2 ¥ 2R MG G B F i 72
R, AR A RIS, AR X LB AL FH T g ok
P R R ARG R ERA BN . B2 Agent
FR BRI KA R 2 R G 1 - T 7] Agent 3K/ T
IR AR FRAER,

4 KEMARRE

ERPEEEF A 5 Agent BT TRKBIF M A 7L A
AHIFAO, EEEILE E Agent B TREXRERRZEIT

&5 & AR 18 20 AU RE AR A0 e LT — 0SB 3R
WO F RS .

Fl. B2 mmEe  yk Es R TA

T 8] Agent BRFF iR T Bk BH AR 2 BT 7] Agent 2R
RERSNAN A EFTRT, KR 5 5H HER BT
Agent 34 TREBARE 7, g 3hx — B AR GET I A
BB R AE TV 5 B 948 BB R = A R . R
KT 5] Agent B JF BT R 26 TE LUTF D945 T A N2

(] Agent B PR THHEIE, T B HIR X E ] Agent 12
T AR, WA T L% AE B WM IRt E e B
T, AFER AR A B IR RS,

i Agent P E, FERA KR E T Agent HR
BRI IT A7 %, T A FE R T 1] Agent YRR IRIT MER
RN RFRM T R¥ES . B, Wl aLuEkesc,
I E L E R, R B Rt RE N TR HES,

A Agent BFHITIES T EM R LFFEE Agent
PRI IEF RN, BT HEER Agent BFRITEFIRIE
BB OB L2, BT EL R 5 ARt k2
) AT 2 5 5 O 3858 BB 7 R Y 2 2 =2 ) RO AL 4 — 2R 51 1)
B T e HRRRF BT M ) B AR R E A
XK,

BRI T RS, FEA R MBEEMUT E-
clipse X R BYEE AL FF I AT HE R B W Agent 727 &3t
FHT EAIREE,

F2. BiF 5HiA

JRERIER MATE M Agent 4 TREATHSTH T, Wi
Agent B F TREFR IR E M Agent Bl FIHH NS AR BB 5T,
PIMRIERTH R S R

T [6) Agent FIERMA-INIR 75 EBFIT 4T3 1) Agent 3149,
B S BRA BAF I E R , f g f F IR AR Ot DL R A-
gent B 30 18 B 44 R IERAAT R BBk AR 3T LA S LR
AR T B, T 7] Agent B9 TFELIF B RME L 15,

) Agent BRI I, T ER I Agent AR SAMR
A FIERR IR,

F3.HEE B TR S

—IE AR EGIETERBIR EEARAREEENT
fRPL R RE . AR, 6 Agent BR{F TRRBE W MR M &
HPBREWHRATEEER . BE, ZESXMEHIE
R R EERAER R T AR A BB BRI/ 2 . Biln,
VR 8] Agent BB L2 0 H BARIE 5 M0k X
RIS HBIARM ARG, WL, KR T Agent I TREE
Jnag LUR LA ST .

%, T ARG A A R G — AN AR AT s
EEY, MF-EERMARLN S LI, B, B
BRI S PR EE R R RS
R EE T HMPIL, TS Agent AR BHMLES
HE—EE,

ENME, B THEBARENZE R R BN ES
AL BRBENERRAALSHL BENMET. B E0NK
F Agent TEZFFIX B E R GEH EHEA KA LS, H
JBEHREENEAER. EHk, A LB AEN RS

« 5 e



PO ZuPE 2 4, TP S BT Agent K TREFAR LA LI
KRURFHITER .

Fa. HeRFrUE

AR R HE BB AL MBI M EE R AF
B, Tt EH2ET A, AN Agent B A AR L7
TRENZ T, 8 LN HEAW FIPA.OMG #1 ISO %2 5T
B E R AE, TER Agent (R RZ5H)  Agent B FIEF
AIERERET LR E., BE2AEEHERRK HIEER
FEWAE XFRAAR BT Agent AR M RARFATFE
RN, X — AR B EIE RS AFRRWEE,
RAE L, KA Agent A TRV RIAFEERR
PRtk Ab 7 T O B AR, bR AL 0 2 AL 5 1hi 5] Agent 1)
R BEIES BFRIHE TS,

F5 B ot AR AR 7

BATEEDR, R ERR ARG AR — R
BRI RO MRE S K R AR, TR
SR HE M AR MRS S U R RGN B A SN, HETM
ARG EBERRZFEAFRETLRRAERN A TR T B K
$& 1 7 20K 52 AR 1% QO TF S At BRI th G 5 5 S50 g e [7)
B, ERSEHE Agent BEAKRMBRERFZRA LN, F
BE SRR B9 3R 1 i B Y DL I M S 4R Agent AR B
77, N FE B R ) LSRR SR UM SS & R ] A-
gent AT A D RS A HER A & BN BER
&,

F6. B LA

WRAEARE B TR EN FBELFREN
ML AyHr AL, R B ATE R Agent (TR
HRKEMNIE GBS ERIIFE Agent REMNTF K (ERIRD
AR EARB LY, G, BA ML R Agent B
BE LIRS E ST AL M SR mER, F
AR B R IE T RN (R W —FP O Ik MR 4
TENZE L RN S RS A S, DA R PR Y OOk 32
RERGEBRST . KR Agent 8 4F TRARFE
ZEHEMEET RN A SV B % Petri B %), BIZEMY,
IR BT SR R AR, I 4R T Agent WIE AL
BA WA ) Agent S04 FF & AR E AR M TR
¥,

FT .M S8E

KUTREZSS TN +E2FEMNERIE, RE\ERRER
B FAFISERE, A5 T 235 E M R L SR BE A4 B, A
Bib EARERE ERA XSS, mE Agent AR
BE TSP R VR 7 T YE B 8 2R MU R F
Do I AME S AR TR RII AR IR . I,
FHEME I Agent M TRMBIATE L@ R Agent RGE
FA T Agent BB ITHER . £ Agent RGBT R Y
I RME FIRE R, BT Agent BB R IR 4E

ZRIE MmN Agent HF RS EN T EHEVREDR
B REHEMERFLE FmAN kY BAREST . XH TR
BB T ARLHEE BEIREMRERENTHRIT R T
IR BESR AN BB R 1E/E D, 280 BT 5T A
RAEFE/HZHE Agent BARIE T,

e o

AR, MR 12 5 R BVE 7] Agent 84 TR KT
FESE, a2 K Agent FR BIVE AT B L 4y &
KT, o — B B MUKIR B (E Agent HEARKERERE+
AR R PE T AT 1] Web R %5 . P2P 118 .15 X Web 11
BEFEAEREENERMNER T E 0N A, k33,
35JTEAHTE Agent R ZIURAIAA L B H =4 a5
— BB B 1], B SR AR I ST B M B AR S T ) A-
gent BFRIHESHTY RIIAFNETERWHESEE.
FEEAE) IR AIERAR 3 R T 53X = A7 MR R 5K .
SCERL 34 A=A Tl B9 W 22 R B AW (micro) L 22 W (mac-
ro) Fll meso, 73T T & Agent R4 TR TF & [ iifi 49 26 58 i)
RELL B R RAH DL R 5T I 0], SCHRC38 3R 1A T Agent HARH
WMARM LREZ BN ERMEE, UFE {2 £ Agent T
G F AR TE Tl AT A 9 7 S

ARG HEHLR T M\ A Agent BF TEMMRHR
B AE M ER_E M s G R TR =R E R f IR 4
BT HE T Agent 20{F TREBFY T IMG A9 R B ROPRAR . X Lol R
R M RZ R 1 T 18] Agent SR LAR N R RFIN A, 2 TH 15
Agent F {4 THGE 0] LA EBHAR. &5, EXABRFE
P IIE S HIA R R e R E AT E TS
FIREE T M Agent FAF LR IR KGR, LR FIZ S
R T

2 F X W

(1] BFE mo EEE AT E LM JU FR R g, 2005

[2] Northrop L. Ultra-Large-Scale Systems: The Software Chal-
lenge of the Future[ Z]. Software Engineering Institute, Carne-
gie Mellon University, 2006

[3] Zambonelli F, Van Dyke Parunak H. Towards a Paradigm Ch-
ange in Computer Science and Software Engineering; a Synthesis
[J7]. The Knowledge Engincering Review,2003,18(4) :329-342

[4] B2 KATREARREEBRI] B4#H,2005,16(1):1-7

[5] Jennings N R, On Agent-bascd Software Engineering[ J]. Artifi-
cial Intelligence,2000,17(2):277-296

[6] Jennings N R, An agent-based approach for building complex
software systems[ J]. Communication of ACM, 2001,44(4);35-
41

[7] Luck M,Mcburney P,Preist C. A Manifesto for Agent Technol-
ogy: Towards Next Generation Computing[J]. Autonomous A-
gents and Multi-Agent Systems, 2004, 9;203-252

[8] Wooldridge,Jennings N R, Kinny D. The Gaia Methodology for
Agent-QOriented Analysis and Design[ J]. International journal of
Autonomous Agents and Multi-agent System, 2000(3)

[9] Cysneiros L M, Werneck V, Yu E. Agent/goal Orientation ver-
sus Object Orientation {or Requirements Engineering; A Practi-
cal Evaluation Using an Exemplar[ C]// Proc. of VIII Workshop
in Requirements Engineering, 2005. Porto, Portugal, 2005 123~
134

[107 Van Lamsweerde. Goal-Oriented Requirements Engineering; A
Guided Tour{ CJ // Proc. of 5th IEEE Int. Symp. on Require-
ments Engineering, 2001

[11] Yu E. Towards Modeling and Reasoning Support for Early-



[12]

(13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

f21]

[22]

(23]

f24]

[25]

f26]

[27]

Phase Requirements Engineering[ CJ // Proceedings of the 3rd
IEEE Int. Symp. on Requirements Engineering. 1997
Giunchiglia F, Mylopoulos J, Perini A, The Tropos software de-
velopment methodology : Processes, Models and Diagrams[ C] /
Third International Workshop on Agent-Oriented Software En-
gineering. July 2002

Zohreh Akbari O, A survey of agent-oriented software enginee-
ring paradigm: Towards its industrial acceptance[J]. Journal of
Computer Engineering Research,2010,1(2):14-28

Mao Xinjun, Yu E, Organizational and Social Concepts in Agent
oriented Software Engineering[ C]// Proceedings of Agent orien-
ted Software Engineering 2004, LNCS3382. Springer Verlag,
2004.:1-15 ’
Bauer B, Miiller ] P, Odell J. Agent UML; A Formalism for
Specifying Multiagent Software Systems[]]. The Int. J. of Soft-
ware Engineering and Knowledge Engineering, 2001, 11 (3);
207-230

Cervenka R, Trencansky I,Calisti M, et al. AML: Agent Model-
ing Language Toward Industry-Grade Agent-Based Modeling
[C]// Proc. of 5th International Workshop AOSE, LNCS 3382,
Springer Verlag,2005:31-46

da Silva V T, Choren R, de Lucena C J P, MAS-ML: a multia-
gent system modelling language([ J]. IJAOSE, 2008, 2 (4) ; 382-
421

Padgham L, Winikoff M, Scott D, et al. A unified graphical nota-
tion for AOSE[C]//Proc. of 9th Agent-Oriented Software Engi-
neering, LNCS, 2008,116-130

Shoham Y. Agent-Oriented Programming[ ] ]. Artificial Intelli-
gence, 1993,60(1):51-92

Arazy O, Woo C C. Analysis and design of agent-oriented infor-
mation systems[ ] |. The knowledge engineering review,2002,17
(3):215-260

Ferber J,Gutknecht O, Michel F. From agents to organizations;
An organizational view of multi-agent systems[ C] //Proc. of IV
AOSE, ILNCS 2935. Springer-Verlag, 2003

Lind J. Patterns in Agent-Oriented Software Engineering[ C] //
Proc. of 3rd International Workshop on Agent-Oriented Soft-
ware Engineering, LNCS 2585. Springer,2003.47-58

Horling B, Lesser V. A survey of multi-agent organizational par-
adigms[J]. Knowl. Eng. Rev. ,2004,19(4),281-316

Kolp M, Castro J,Mylopoulos J. A Social Organization Perspec-
tive on Software Architectures [ C] // Proceedings of the
STRAW’01. 2001:5-15

Alves B,Maria D, Torres V, et al. Developing Multi-Agent Sys-
tems Based on MDA[C] // Proceedings of the 17th Conference
on Advanced Information Systems Engineering (CAISE’ 05).
2005

Pavon J,Gomez-Sanz | J, Fuentes R. Model Driven Development
of Multi-Agent Systems [ C7 // Proc. of ECMDA-FA, LLNCS
4066, 2006:284-298

Jayatilleke G B, Padgham L, Winikoff M. A model driven com-

ponent-based development framework for agents{]]. Interna-

[28]

[29]

[30]

(31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

tional Journal of Computer Systems Science & Engineering,
2005,4,273-282

Amor M, Fuentes 1., Vallecillo A. Bridging the Gap between A-
gent-Oriented Design and Implementation Using MDA[C] /
Proc. of Agent-Oriented Software Engineering, 1.NCS3382.
Springer, 2005, 93-108

Nguyen C D, Perini A, Tonella P. Goal-oriented testing for
Multi-Agent Systems[ J . International Journal of Agent-Orien-
ted Software Engineering,2010,4(1);79-109

Caire G, Cossentino M, Negri A, ct al. Multi-agent systems im-
plementation and testing{ C] // Proceedings of Fourth Interna-
tional Symposium; From Agent Theory to Agent Implementa-
tion(AT2AI-4). Vienna, Austria(EU), April 2004:14-16

Mao Xinjun, Wang Ji. Engineering Adaptive Multi-agent Sys-
tems with ODAM Methodology [ C] // Proceedings of Prima
2007, LNAL Berlin Heidelberg: Springer-Verlag, 2009 ; 380-385
Cossentino M, Gaud N, Hilaire V, et al. ASPECS:an Agent-ori-
ented Software Process for Enginecring Complex Systems[ CJ //
Proc. of the 5™ Agent Oriented Software Engineering Technical
Forum(AQSE-TF5). 2007

Bordini R H, Dastani M, Winikoff M, Current Issues in Multi-A-
gent Systems Development[ C] // Proc. of ESAW 2006, LNAI
4457, Springer, 2007 ; 38-61

Zambonell F, Omicini A. Challenges and Research Directions in
Agent-Oriented Software Engineering[J]. Autonomous Agents
and Multi-Agent Systems, 2004,9;253-283

Winikoff M. Future Directions for Agent-based Software Engi-
neering[ J ]. International Journal of Agent-Oriented Software
Engineering, 2009,3(4) :402-410

Georgeff M. The Gap Between Software Engineering and Multi-
Agent Systems: Bridging the Divide[ ] . International Journal of
Agent-Oriented Software Engineering, 2009, 3(4) :391-396
Calisti M, Rimassa G. Opportunities to Support the Widespread
Adoption of Software Agent Technologies [ ] ]. International
Journal of Agent-Oriented Software Engineering, 2009, 3 (4):
411-415

Weyns D, Helleboogh A, Holvoet T. How to get multi-agent
systems accepted in industry[J]. International Journal of A-
gent-Oriented Software Engineering, 2009,3(4) : 383-390
Weyns D, Parunak H V D, Michel F, et al, Environments for
Multiagent Systems State-of-the-Art and Research Challenges
[C]// Proc. of EAMAS 2004,1L.NAI 3374. 2005,1-47

DeLoach S A. Moving Multi-Agent Systems From Research to
Practice[ J ]. International Journal of Agent-Oriented Software
Engineering, 2009,3(4):378-382

Ahmad R, Rahimi S. Motivation for a new formal framework for
agent-oriented software engineering[ ] ]. International Journal of
Agent-Oriented Software Engineering,2009,3(2/3).252-276
Wester-Ebbinghaus M, Moldt D,Reese C, et al. Towards Organ-
ization-Oriented Software Engineering[ C] // Software Enginee-
ring Konferenz 2007 in Hamburg: SE’ 07 Proceedings. Volume
105 of LNI. ,GI(2007). 2007 ; 205-217



