ISSN 10600-5825 Journel of Software ¥t # 2% g 2000,11(107;1382~138%

A-ADL: —MZEBRUERERK R AUHWRIES
Lk #ER AC

(RiEXKEREPL B 110008

E-mail: fusy@cse. neu. edu. cn

WE 3HBAERRMnlN-sgent system, HAMASI AT L A S A LM AT ARz RAGARE EHME
# & (architecture description language, HAR ADL)AFE AP AL B IR T BDAEMBELSZL BT 2T
HRARO KL EMHEIET A-ADL (agent-hased-ADL). ##E & A it K/ BEF R AE RN /22 B H
REBEHEA R THABHRE ANAE AR . MAT SRR RARYAIIRFE LM, Bid Lot
ME T A-ADL 893t &b £ 2 # A B 4], of 38 1 A9 £ 57 5 69 JLRAEM T A-ADL # F MAS 89 /] 3.
KEBE WA BERELASR HLREEB KA RE T RASHHN.

FHESHS TP

HETFXE N HEL FEE K Gagent ) B R E O BRE (meral statc ) BB MR FE X 4, FHIE T RS
FHRUENEIAE KERMTRAZENERBRES. PRSI FEAMNTESERNEE S B SN ERER
ETEESRE LRAE AT HH TN AR, B2 T M % &4 T # (agent-oriented software sngi-
neering » B FF AOSEY 215 53 13 4 .

BEAERE AUSE BREHESER ARG I EEDWABRIBLUTE L W ETREEL (nuld-
agent system, I H MAS)ZHEEWHEE S ED . FRYAXEWAOP EF . EENZRAESR . @
YAMS,DESIRE.GRATE" ,ARCHON,MACE % . Hg 5 £ 45 i E R AE M & HRE I B FEHEME L. &

CTEARTHRNDSER RZEZEGHG IR EARE.

ERMASHEIBRTEFEN —TUARHL . RIOMBIUFERAT - HETEREANERERARIBT
A ADL (agent-based architecture description language). i A-ADL WL EH T EREWIUL F WA

(1) MAS IR FHAHEm, EHEH M MASH H & SEMAT AT LT RENTIA /R H .5
EXEMEY /AR FREABRBNEL/ BES FRFESAN RS MEREH AN E X ER. HF A
R MAS BT S,

) EFHAPFEASET  EE MAS SEREL MU EF MRS & R ESWHH#IRIES (architecture descrip-
tion language, M ADL) F B EA2HEZE, T JE P2 AR LT 5 %8 ADL, # Unicon,Darwin,
Wright, ACME, 2 14 T 3B #04% 2 28 (connecter) ME R W AT EH REZNFERANT LHRE WA
ML MAS ST E M E BRI AR EEER RS (I DESIREPHHHMHAKERESAY
ADL U E RS EE AR RS METRANBET N AR AN L B . ADLWERLET
BIEH PN SRR BHURELSTFEF AR EER. L2 ERFREET I ELF RERE
FREEERNERERER) HESHENTREAHAMANF RF HH KX,

A-ADL LIB RN REHAT AEALHABAMAS 2AREHNRAMRENE L HBHFHEE

A NHEAHAF AT HEGHES (NIG-BO-2- KB EEDME, 1972 4 B, . EEFRTIHEIHF
RALTE R TR BER, DTFEE L E T EF NSRS FHANSRE TR DA R A, MR, 1e50 481,
HEWLLESN T EFANES AL EHE HHEER.

AXEABREABEE. RE 110006, K K 08 FE RS
AL 1998-12-14 42 B BEHE . 1999-08-30 J 8l (520 B

© HIEERES AT hip:/ www. jos. org. cn



L% FAADL. ~ R EWRELZAS R LENBRET - 1383 —

XWE PR . HEEZEANTH . E SN IS UHREHANWEREEMR THERANIHTER I WIS
B 45 (2) o T I 5 B0 RO R, I T MLAS B Uk R 55 iR T
1 &t 8%

LU LAADL MIERH ARRH S E SR AL I AN EEHRE BRU T T NS ERASHER
#. FH AADL B AL AHALHETER RS XU AANBAERBES ADL g sET

HR G A-ADL By B %5 BT T (5 2 55 1 1) 5 F 0 b R 3 A R AR,

(1) BMAKEM A-ADL TEHM MAS AR ZANEASWEE B A5 A RO SHBEERAT L
R AL RN, A-ADL & 5 B A S0 T 3% 4

() AAEEHTE.O BEEWNIREEER . ANESEEFTENIE LD BA SRR HAE. i
EFENSYEHEEHNREEANES O ETLUNAERTT BHE S EERIE, B2 0 E 050 LB
3 A

(3) B3 AR - IR T A-ADL Bl A% AR /LA RS W BB E . B NS e NE
IRARNIRBRE HLE A LHARYELERE F BT A,

2 A-ADL A REHMEE

ADL £ 16 SERbIE /i 22 B0 0K R S5 FY BT RSB MAS, (0 5 P45 0SB A A0 0 865 MO0 £ — LR
43S RS AR LR R R (B MG TR, D 8 0 R R B U A
HLH O RPCO R LB AGEE S H . MAS A THRERRE —NBFES (ACLOMHEILH. A T RUK
— B RS AR A ADL (R 5S4 MR 0 RO B I O | RO A/ B

REEHH B AR LR,

| Connector agent @

=i Rote® | 4 e
A . i

Control strucure @]

Meta capahility, reasoning ™

! ) — ]
Conscipusness™® Learning, communication & J o p @
i+ Environment

Motivation " Operatioral capability ™ Q}b y

-
] -
¢ i| /Experience @?

fi| Menal :sLmLmrt:O Interaction alruclure(@

Data access, scientific eormputing

Computatmn agem @

:::} Data exchange @ — + Control flow 3

CHRERECAA. QRGN OER.CHH.O28 DLHEN.GOTEN, BB, 0% Y B,
(048 4 B DR T 0 2 1R (DR A M, (3 B0 R LB 2 O B T (B9 51 .

Fig.1 A-ADL architectural element C;ME model
B 1 A-ADL #5445 % nE) C:ME 3

EN L A-ADL RRABWER ArCh.=£J°ArVieW;,ArView: CALA LD,

ALAGHE BREW BRI, WA MR A-ADL KR LW,

Fewps A Ac T B B0 B B8 (AT 00 B 1T O D 88 58, XE A TR RGBT (form)

ArView . R R WA,

FHMADL B ERBEERBARTIFECL A-ADL &N RS HEX LR E EF AL T L,
BE ArView, FEMASARMETRAER L. FERAXNBN AR T BN G ZHHEE A ADL B4 E X
ArView, FEARWE , (ArView,,. .. ,ArView | BT B EH, . T BHREEE & T E R E.

© HEERERKLEIF  hps/ www. jos. org. cn



— 1384 — Journal of Sofrmare B FH| 2000,11(10)

2.1 A-ADL{EBREHEST

A-ADL A G EMEMA RS WM ATET Met. 5 MAS B EK BB EXHESEN TR ENERER X
LA LA-ADL HERA —ME MBS AR ER AT EEEEE. EFLoERSHKBEIEERE
HEr B GRERRAMERET L K BDIY B E M. BDI A NS R E-ERANAEREARY A THER
RESE AAEATHENERNNERYFREAT. DEREHMAECHAHN TR REDILHHT.HS
AADL FRUMTABFES T ESREREETE, b FEEE ST 6k g

A-ADL # BDI SRy BA#EH OB TE X 3 258,88 C,ME ((Ccnsciousness , Capakility , Moti-
vation, Experience) VR (WM 1 A E A K —WE ST E SR . CMEMZ LB RE S W (B R IRE
CHER G EEIELHRERR RRFATEW@ENHITHE. CEEMR Y BDI L M E RS, L
BT RAELE BEDIEY. B THE.CME BT AFNHBELAEE TSN

EXY 2 HEHEERERACME#R E*J-ﬁ‘ﬁﬁﬁii,ﬂ,_:455.)’0.9“;’)*-%‘1’ € ¥orbo,f R BHEEEED
TG ue A R AR SO W I B E T AR,

EX ) BEBRAROIT RGN LR T, 0= (5,700 HH

e Yol R HEF T EEN, AR EE— P HESRENHEE;

REASHEANAE o0 ERARETENL RS E,

Lroromr RERSE T 8610 3045 (430 O 4052,

EX AL AORTEAMSERBERES .~ 0o Don= G0l D, d o, RITB RER AT
FHE/BEE R, HLR A R RE.OEEN,

A-ADL BAAER (1) BRERAL—8 ACL MHEEEEIH (2 ACL X3 A-ADL HE MmBEY o
EHBEES ETRIBLDOMO A-ADL EHRANEBPRS THESHEN S RSE, £ F BB B
HEHEELAEE VMK BRER SEHFAFHET TR ARERRANERNEL. TAERREEEELH,
N PR R o

MEEHMERE AADL EW I HE - EEST . FEEARTHATATERNE S # SRR
EAFSEAETrPa R ARGERMTAN VTR B BRI REA AR EN &
SHE BT AEBAAYERACNEN  LREVESREAEF R SR XA XA CNEREATTS R
BEBEN TS KETRE R AT RPN EREEFR VM2 ST O A RHET B FHED,
MR RN SR i b3 N E R T2 TN ER REE, T MAS M SR RS,

2.2 %BRH

A-ADL BERETHEHNLE (1 AEET FRETIUAE AEZEAETIRTEDBMEY
SR EEERAMNIENLEEA A-ADLABREECL TUT AR,

D HEHRETER 22l R RE, %A - THTERRE. FATIH MR KEAA (B8
B AT CESE BN . FACTARNERE THE RN A, THRBRFE (REEE LA d0BE
U, L E ST A-ADL 1A 2ol — b R R IR T LR MET S . 8 7 A-ADL PRI T Java 4
BEFPHED,

O BETRETURM KR nG2D) M/ RERG R EH%R— B/ ¥ B A-ADL 22
FHEMR LS EEF 408", i B8 R R ir g RS ek M T X — R

3 A-ADL AL HHEXAMLH

BAEHWBERARFT KA AE  FE AT BRTEANARGAEHRR B CAASHEMRER
FEMEANSL WERETAHE R RENE R RE W,

EXS BAZHEARAACREHBRTEAXEMRX .S=(R.L.I.) HF R.R BHE BER
EREG T RRRIEHEACHEEAEPRER O NS,

© HIEERES AT hip:/ www. jos. org. cn



Lg% #.A-ADL. —F S Fab ARk AR ES 1385

B 6 RREHMEMI=(S.L.AA, D T L HF

IEREREIR TEXAEMERGWHA SRR -HRE L,

ALA TR BB REES,;

Pevr tAc>RS) ST BB 1 3 B/ & 9 3 BUIBEST

Tt AR (S BREFEEMBER U Z MY

AEBELMAEHR RRABGHFRNLAREAREU LT TANBORSE"R FTERTHEXE,
BRAESHWESRIETHRAEB D R-D . HABRNERUE . RULERSH L. 22 A-ADL $ .32 38
L Rub RS EEos:

DBREFERELN RETEARNEREN SAERSEHER L,

@ER SBEFRAHERS;

@ MATHERS BHBEBERA AL ZHRA A FHERTAHE RSFRS)HWRE M., W
Do BBV RS ST 1 b T RT3 8] B £ 50 0 #4850 i SE 5 b ot R

WETELHNAENHREE SR ERRLEVCMEHNMA BT E M I A RAHEAZWEM L

MU BETAERS TH AN R AHERFER GRS R E IR EE SN,

4 HSURERBE

X MAS T2 7 [ w208 BT, SRR E BRI 2 7 T AR5 B0 I 7 BR M LA TR I B9 9 B M AT . R
A6 1a B A-ADL 5 SR R G R AT A2 1Y,

ORBREERHFERY TREN D SHW, L ASE. RERR U FE NFR, SRR E 8B BB e
MEZARNEESH . REHMVHNBRRR SN T S TEHEE TS XU EaE s T E%
FLETFUEE TG R oh &m0 e

CHAERAETENTRELINES, o M EL X1 MAS B ik B8 Bl 4 17 20 25 40 U 5 0 & 1 L 39 BE
BEFIA/BY AEXRRES /REF ALK RROSWRAE Y RiEmnRERA IR, Bt XH S
EFE AR bRk R AR 5 W 5B A (A 0 I B 4
41 FEHREEENNE L

AADLMIMBABRHTEELROWDNEZEAEN A-ADLILAESHSRAR Y KB T 5 HE,
FAOMER BN EREEREMNE. Y THERNO. DEFAARREF SRS SN ETRR,
A-ADLARFMEREESEM I WRE BN EENEBE R SRAWED WA R EN, T8
M P9 B LS B TR R B E R N R R T

HEEUEWEZE - BRUDRABENREYETAEARHRLDNNEHMW.

42 BRAREMFEBRIESHEE

FE AADL MW R B A EHEFREH, H 0B 5 ADL £33 5 M7 5 097 R B A, 3t
Darwin, Wright, UniCon #EF L EZW . EMNFEBRFERFNEHEWN, A AESHER THE DM S8
E MR REsMrAS5ET. SR FANDESHEENE BT ER T L E LA A, S TR
.

HTFERER TSR REANR BB A SRR DEHTMNERTIRTU 4 £
THEE A R WA R X A-ADL B CRBE R T B TR ERA-ADL B 0S4 EE s
EWHAT.BLEHEHERMHSEESH. B SRR FEHEELBERN RS AR E B SHEE new
M bind, 2 Bl R WS HBUTHHEHERZHRE . KEASHETHDSEBENEE. B F new # bind 7T
UEHUTRREERNSLEFEAH SR,

OHESERANTERT. AADL BESHBELREEWET A S 85 6k K e &
MENKEE A, TRV EHACET, AN FEERETLATREARNE. TES ADL EREEHEK

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



— 1386 — Journal of Software A FH/  2000,11(10)

MESTRBEER A ST ER TN AAER;

GBSO T LATEERAESH AL AADL B ESHWREATEREAIRR TS HE
MEREHER THR EARER I AENHELE RSO Rt ok CHRYENTRE T . BEY
BETMLISHBRES ST MR I RAST SRR A0

FEEEHEHFE.A-ADL EAHMMUEF C-CLIPSUCHH O EEM . 30 C-CLIPS M LM T A-ADL i
BREHFE AADL X 2SR R AR MR TR Y AR . ER G BEE EAS . B4 TN
BB RENNGHEH A-ADL MER RELHHESNGMATRA ABXA T AEMM6, ARLRHN
BREARTRSHEFEAEZ I AACES. EHRINE BEAAD WEL (. LAKELHABE
B H AR E A-ADL ik,

5 ZBISH

HTEFR Wright " # T HE S XRA A-ADL #— M 0X 2 ARl WEW shSEREH, TR TE
PRREBEX AU TILASIERSE (D ESTE WEEMA PR, RN N U TEEN 0D REFHF
o TR ENBEFBE WD REMESHAN URL. ASHB TN EAFFBOBE, 0D B
BEERI-TE,HEL RIS M BB REEN, () TR NSRS R,
WA S RERT R B Bk, (IR % I AT, 357 %5 Hh ik £ IR & 25,

i"{i;;;iij} @[ _'o;.;;;;';fi;'"'”}
e /\/ i“m |
(;r‘o‘fm‘}l L Service Grend @)

--.,._(V)' ()i

DHAOWKE GHITPH, DR % 8. DE5 4 8.

Fig. 2 A dynamic WWW architecture
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FPWBEME T, 8 HTTP B8 H e K & & 09 34l on_timeout. FERS i 4 B 3 & #— B % B . HTTP
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//definition of roles in C/80 MOTIVATION wch.-service; {
CROLE Client { //client role® (aceept-request Surl)—//create thread dynamically®
CAPABILITY send —request,agcep: —response} (bind x (new Url_provider@url?)}}

CROLE Server : J/server role®
CAPABILITY accept-request, send_responsc } CAGENT Url _provider {//thread agenl‘ﬁ’

RROLE C/S { //C/S connector rale® IMPLEMENT Scrver;
ROLE Client . Server} MOTIVATION provide- gontent: | //provide service”
[—={transiate Turl ,&e)/ivun automatically, then exir®
//definition of agents® {send —responsc &e? (exit})}
CAGENT Browser {//browser agent@ CAPARILITY translates
IMPLEMENT Client;
MOTIVATION RAGENT HTTP{//HTTP connector agem™®
Web access; | IMPLEMENT C/S;
linput &url)— (send _request furl); MOTIVATION
(aceept .. reaponyc & d— (render Lo}y on_request: | //dynamically find server on reguest®
CAPABILITY ingut, render, } {—=ibind Server (find_scrver &url)) i
(serd _request &url))} :
CAGENT Web_server {//server agent® CONNECT Client. send - request— Server. accept—requcst
IMPLEMENT Server; Clisnt, accept _response—>Server. send— response;
EXPERIENCE { Cragent z) }; CAPABILITY find_scrver,}
//eonnector agent to bind®
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Fig. 3 Definition of roles and agents in WWW architecture
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//primary view. the inheritance of CAGENT User {
architecure style is omied® MOTIVATION create-browse:: |
ARCHITECTURE WWW (=) PRIMARY | //ereate new browser®
//primary view® { »(bind {mew Browser) (mew IITTP). Client))}}
CAGENT Browser, Weh—_server[s s
RAGENT HTTP, //change server i timed out™
/ finitial connection, don™t bind server staticaliy® | RAGENT HTTP {
Browser {EXPERIENCE {(ragent HTTP);) EXPERIENCE {{timeout 200)};
HTTP {CONNECT Client Browser; } MOTIVATION
//traditional configuration style® on—timcout; {//find and bYind new server dynamically®
//CONNECT Browser ~HTTH. Client ; (> waittime timeout) —
} {bind Server (find—server &url))
/fextended view® (send -request &url)}}
ARCHITECTURE WWW EXTENDED | }

ORHARERFRE BZSERERGHBEANSR.OEFAEB . COVERE THSBERSHE,
DMBBHENSEPEETE, DOWWW RESBRHT RIMA . CHEVNRE DEEH o 6L HE
B o U AR AR 4 2% B BB L D) A AR 4 9F.

Fig. 4 Definition of basic and extended views of WWW acchitecture
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A-ADL: an Architecture Description Language for Multi-Agent Systems
MA Jun-tac FU Shac-yong LIU Ji-ren

(Software Center  Neortheastern University Shenyamg  110006)

Abstract Multi-Agent systems (MAS) generally exhibit complicated dynamic structure and behavior charac-
teristics. If traditional architecture description languages (ADLs) are applied, semantic gap and expression
problems are difficult to overcome. An agent-based architecture description language A-ADL is proposed in this
paper, which takes computetion/connector zgent as architectural elements instead of component/connector in
traditional ADL. By introducing architectural primitives, rule-based agent description and multi-view mecha-
nistn, it can be effectively used to model complicated dynamic architectures end overcome semantic gap men-
tioned above. This paper also describes dynamic architecture modeling method of A-ADL in detail with an exam-
ple, and justifies the suitability of A-ADL for MAS by comparing A-ADL with several other traditional ADLs.
Key words  Agent, MAS (multi-agent systems), software architecture, ADL {architecture description lan-

guage}, architectural style.
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