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Abstract Agent service capability description and matchmaking are the key for self-configuration in autonomic unit, and
are also important issue for agent-based autonomic computing. On the basis of brief introduction for autonomic compu-

ting, many research results on agent service description language and agent service matchmaking algorithm were de-

tailedly summarized. Finally, the future study directions were pointed out.

Keywords Agent service matchmaking, Autonomic computing, Agent service description, Autonomic unit

1 58

3t A 28 B 24T HE IR T T NS B B S A R
2001 48 IBM A T B FHE™ (Autonomic Computing)
PitS., BEHBRAITHEA B BHEENETITESR
RO HEBABGREME IT REKABTHMAEN, LA
BiE . BRE . g RALR g R

WL, BEE T 1K (Agent) 1 % F & (Multi-Agent) %
G MR Z B RN TERRTURBI AR B2 4,
T ERN A EHERH RN RBEY, XEHRUE
ERY A FIHE LR (B E 80, B E A/ 4
ZEERZRGE NP RBE AR RS (BIET &
KRS, BB REF e FHESHEREHEE . ¥8F
HBERGPEESMETHNE THCH, TEELHEE
FEHHNEERTEREPATEENNE, FSHEAER
TTHEESHERERY. OREHR. X8 THARE
HHERGH, RER 5 R R B, ERER A —
EMRS. R TURREA-—ENEFHTRRTE—EN
BUAERE(EET TR XERS, MEFEHLMA
FHRUTRENRS TRERAF EHEE. AXHEL
T BETBERETELHE EHRTHRFILE, XHXEE £
BT PRI TRE IR FRE ) DT R, AT SE B R PR A
BLE. MFEEAEIHRIRN EERS R, 3 FEKEE N
PLEERR Y BRI SILE ., Hb, FRRS R R FIRR 5L
BLAYBTRR AR .

LR T E W B E K F RS TR AR SR T
K, TANERRSHRES M EERRS LERAEHA

TR T XEPRRR, I REHERES. EXE
2 HREAR B BB MBS, 8 3 W ILF EERF#E
EE AT 4 R LR S LR, R/ R —
B TAEMEINE .

2 BAFitHE

BEE T RILEAR R CE R BAME 5 X RGBT
KRG RES WA RN RS R 20 H 1458
. W, MENARY KSR TEE STXEM RS
MR Z AR, BRI A REH R LN REMN
AREE FIHEHE B RANAW L. Bk, 8T #
PR S 2 fE AL, IBM A Wl T 2001 R4RH T B EHEK
AN, HE, &K T AR RS RS RAR A E
HREHPTEF,

HEitERRE S i 8 — 1 BE# “Self-Manage-
ment’MHERERIAREN B RER, UEKETEAR
MR G TUE 55 PRI R, R R R Aotk . WA B B
A, EWARRHREEIHER S HRETRE, HERE
HREEAT X AR R SE1T RS B SiPAT AR SR B AE

HEHENRBRBARE RO E ENERE, ELUR
BT R R AN T RAOEREE—EETALTH
THOL T BRI 1T, BT B R 9 B 28 R ARy TH B RS A BT
ERNEESRARE. AEHERESAKNE EHER
ZNEEXFET, NEMBHRE A FRERA BER, T
HEVRGEN B B RAGNEBEAR FERKaS. BEit
HUARTATEE. EAREERETEMEARER .
HEHEHAEEGALBEENER AR, MEZRLAR

OESTE BRARFESERN B MERENREER S EEEAR, WEMAES 00718021, ¥ B BHE,BWIESW.HL,

EhEFER R ELERNRE BE. WA,

.1.



REshABEWIHSE A RERES . AEHEEHENRGERA
BEEEHY 85 4N (DARE. RERBEAGH
W R A A A RERACE, DR AR
SEBEMEN. (OBEKE. REEBENRETHHER,HF
HEAGRALIER TAERETERT BB EHR, XMHER
EAMTAEARREY. OBk, REREHRFER
IRl it 22 XS [R) 5 SR O B B B DA B TR, LUBRIE SR A # AR 5
JRE(QoS). (1) BRI . Wi HGARBIMAR IRELLES
BHEHRENTHERE L RE LN, RERYG R L HH L
PR

TETH 6 E4R B EHECBSR, ifTix s g F8
JTLEABATRE SRR FIRE Sy VO AL, LS IR A AR E AT
&, 2B RPN X B T BB AR
HITLRR AT

3 EHRBHMRIES

BH FIRAR S UCED, B B SR B L BRI RE
ik, B TE FIRIR S HIRIES . £ GonzaleZ' %t it 55 1 s o
JEER b, SCER( 11 B T R IR & #0555 ROZ WA 8L
Wt (DRIKGESR ., AUEFRBEE AR, ABERERE
R%. BEBITEIPBBRIATEMEE AR ZELHE.
(DREN., BENARME ERTHEH, GRS ANLH .
BESBESHREIES. BB, AFLTHABME
AR SS VLED AR S TR A MRS A B & B 55— R IR 45 1
HEE, (DOEFIEXHH#R. REELE LHRRS A6k
FR A EITRRET RS W EBRIERE, ERHRRS N
BAEE LB bR, EE EAKNER. O XRRSHH
AL . IREMEA . AHE OMESHB AT S EHTHE D)
. (6) ZFRBEEAA, REWMARNG B FBHEREMR
B FRr e, NS B SE R A A, an s &Y SCRUF A B
B, XA BEWHHERMRS . (DEFERSFESRS
BEMRR, AMBFRTURSHRENELRG. BN E
FRTURSBERR R, TIAWE ERCEEENE
V8. (S)IBRERTRER S, AR A,

X EERMR S HRE TR TAETRH R L ek,
BWEFZETBKEMN Wickler DI 7E 1999 4EBFH T —Fb E
A8 1353818 F CDL (Capability Description Language) , &
KRR ERFREES, RN R BRI IERLPRLEH,
BARMEER AN EHRAEN, ANRE FRERFES
KQMLUS R 5, R 7 SBREHE, 5IA T —Fhiissh
ERAESHENETLERS. AENHARETIES
B, BEZIEEE U2 LW 54, B RAEZERSH
PARALE, AR BB R BN E X, FEIB L KR¥N
Arisha 25 AN R 4 — b IR 4% 34538 18 5 SDL (Service-Descrip-
tion Language) , ZiGFEH HH, REX TRS & BA/H
WS B, & EEH 5B PR ARE SR Sk 2| i i
FHERAE X, (BB LFFRAE R RN E X AR U
AR

R BABRAR LR Z" K &R
SEARBATHIR, BB MM BIR 2 Sycara & A
XA LARKS (Language for Advertisement and Request for
Knowledge Sharing) i 5 iR £k S . RIESHDHE
& T IR B PIETE OREEAERE, B FER R LA,
N SE R R ULED, i B St iRl d 4815 F ITL (Information

« 2.

Terminological Language) ) EAMEA M., LARKSIES
BT R RESREBEN T, BREZEBRS R m 8
AR ERRSES AN R EELRE, BHEENE,
BRAEZERS B HELH .

Lee % A %5203 ) —Fh L T 7] Gt Petri [ (Possibilistic
Petri Net) 8 F IR 55 #5815 F PPN-ASDL, i T S A
TR BB T £ MRS 1 &7 7F R FITAL. PPN-ASDL
i FTT R Petri U7 4E S B A, SR A} DAML A+ OIL Z k4R
IRHEEHAESEMIR, BEdFHIB WA ER. WA
DL B S RHE R A ER M 588 /). PPN-ASDL f§ A7
AR BFUNEEFAOZENH, RARRWRIXES R
A PPN 427 T A HEREEES) RASBIRCIET R T
SR F LR HRE S .

B P R SRS  SCER( 28 I Rk mERE . 2 %
WZ BRI B AR U KRB ENXREAE
IR R R —H ARG I BE S R 5 AT IR ABE
5, il — PR FIREE R IET ACDL(Agent Capa-
bility Description Language) , %18 & ] AL BN A~ 1k —
H FERL K BRI (Agency) I RE T FE R LR IE S X He
TR I6E, BB R ¥ R FE LTy, itk RE .
EMRAFE, TRZETHAENENNFEDSHE, BT
ACDLERSEZRT TRMRES, BB AR BTN
R HRR G, BiZAMKERS AN 43¢ CDL, SDL
1 LARKS R R IE S HAENAR, B T —~FaliE .
SR LA RS RIHLHI BIAR 55 33815 5 SDLSIN(Service De-
scription Language with Semantics and Inheritance and sup-
porting Negotiation) , X% & 2 — MW S MR ERERE
5y HESIE S REREE DL k&R, RBES H— g
WEEERR. SDLSINEF AL IR T AE L LR#R R
%, M H% BT R4 R Ak A oL RS E S MRS NP i
HLE, O H X R BE B 0 X, i 52 i T CDLY™,
SDLUYF1 LARKSH] BIARR. ﬁﬁﬁ%km‘m & BA KTk
R R IR 55 BE 7, R A S & k1B S DCL (Domain
Concept Language) R AHM EE A XA THEESXEZE
PERNA A M AP R R A8, I Eemh b 7 %t
FHRSHHR., TEFHFERS WBREHRL R 2108
g7 EBEAXMS HBEHER, RS & GEEE . BHF)
xR HARHIRETIRA B THRLARS £ LBREN
Web R % , R fitr# ) WSDL B4k, mF DCLIES
B S BEMESARENE R SR AE NS
ML IR, T SR IR B 2 M) A R 55 IR 35 293, A 3
fEDR T AR 55 AR BE R A )R

4 FHRSCEEE

4.1 EEERF LA

BET AN B EBHREEATRLE. HRARTEE
H Ti#gi%ﬂ&%ﬂﬁag&[u,13A15,17,19,25.26,29,31.33-441 . *ﬁﬁﬁ,’
i 55 B8 1 B DL G FR R ), X S IR 55 DL BR B HE AP SR R
iEICIR

Xt RS HAE BN FERENAR, BARS T
B nf 4 o B TIEL IR 55 R AL AL T8 SO IR 55U B, BT
BEEHRSERY D RERET RS MR PR XBFITE,
IXFUC RO B AT ) B, (B A M AR, R MR GE R T Ak iy
RS54 & MMZAE . BT B LA MR S5 DT RO o500 i SR



BRI FERBREGELRF RS RO R, R E
IR B THEE AT HE R . XS ICRE R B IR T
BEESEMNE, AR RS CERSEANE, SR R &
WEESE S, KL, 2 TEEARS ILEMETIE LR
£ VCECA R3S, 76 SEBR B A A BT LURSE AR R B R ZE F
Bk s, ErwaT LUE B ER, X R EX BT
Be 43 S T3 24 AU , FE R AU , e fl e DU B A AR D

R 38 3 Al 45 119 VG e e BE AS (R » (AR 95 DR BE X RT 43
ST PE D K i DT D FIHE A DT BRI, Hoeh, i UICE R &
SRR IR 4 5 BAEAR &AL, X R U RT LR TIE R,
Af LU EEFIE SR 5 B DT Bl ER oK IR &5 SR AR %5 720
X E RSB A VCEC A (0L VG BT S A UG AL 2 ), 1B
X EERBHRS A 7ER RS BN TR RS R
AR F RTINS, HRIR S EBH A BRERS
. BAR L REHRICACRE —FhiE A DTED , T35 A DL ED R — R fi
JLEC,

HAbEA ) F R AR 55 VC Be 45 . A S F & 7R DU RS A 25 1R
FARTERR S B R AT AR S R BRI B
Z5, BHETRE FEE(QoS) By &l £ IT fip & 00 %), —
o2 B 8P KR 55 VG B K H R ARG 0 IR 45 1 ik S T i
170, B R 5 # R P A BE S A B A M E WR s oL, 38 1
FRMRS LR, PR AT e RS AR FET
£y AR 45 DL ERE
4.2 BMAPFEKRECREAX

AR RS — SR () PR R 45 U R B B B AT 455K , U4t
HRAFESH, BRHFRIRSICRERE ABSI ii5 25 (Facili-
ton B, R Al KQML B {5185 , 7 KIF B M ER R ARTE
B HEAEE ERRSHEBES NANEIEEAR. 2H
TR RMA —RLMAE S VL ALZE , A & 815 L E ),

FLEAHY 44 BR 45 U AR 3 8 38 3.3F : Kuokka #il Harada 5%
BT R S5 I Bl & 4 SHADE #l COINSPS, &2 Tt B # T
KQMLBEESH. HP COINSHAFES BRAGEME
HIH 8 B, EMEE R LR A TF-IDF kL8 ; SHADE
HNEESHMES . — o2 KIF W4, — B0 R4H
BBIRRE T MAX, R — R Prolog & — 28 #H4TIC
Bz, WA R R A5 P A T B 1) 1 0 A8 e ok 2 i D i
Filr, EATRAR S FERRE#RES, hEE £ EiE Xt
ELfa). Bayard % ASCELT — T AR %R (broker) #1158
R4t InfoSleuth™! , ZRGER —NETF TEMNER LG E
RY, R AMANAIE ST 2 KIF fiESHEEIE S LDL++,
FRARBEEICE LRSS IR, SHRFREEERS
HREF I BVCECE M TSRtk % A BR (EE R R
PEGRIE) . Wickler 7EBFHI A9 ZARRE iR E S CDL &5 I,
Sk 1B R 48 & — R UC B AL ) 14 47 AR 45 DU AL, A i D AR
BN RREHILE A BT LICE A R RE B2 5%
REVEE, A IMPACTY dh, 3 i B 4538 1 313804 37 % 9
T ABIB AR TR, IR S5 0 VT Bl it 1138 B X $e 51745 19)
SoH ¥ B A 1) T A PR ) 5 4 B R R G L AR 55 1) B A4
TIEXEM. BR, ENRSEREIRTIERE.

R EAME K 2K Sycara % AU R LARKS i#5
iR IR S 3 BFH T8 S A HL 40 Sk Se Pt i ol AR 55
VCER, 248t T ZFPUCACKRS . Z BT S R B S REMFHFE
i LR B T 5 Fh kS s, Bl E P XL E L B
3CH% (Profile) B Eb %% AL RE VR L , 3 ( Signature) PT it #1i5

SXCUCFR, AS[E) AR B A U B T LA B X S0 0 % O B B AS Rl
4 M BMmEFENERB AP EEERE EhkkE. |
2B TFENEENESL TERKR, EMERENAHEHEE R
RE,FAMEfMS CREEHITAENTESRRE <
BURIPRHEDS B FT/NAZE AR 55 DT BB X B0 b, B
BT —AE AR S5 I A R G A-Match”™ , Fi F 38 H
MERBFEAFBEIFRLE. “A-Match” #2472 F Web #
O CEes, TR B A P R R AR S0 ik, LRSS
A ETIATRERS AT EALR B A HE R ER, R SRS
BALR T RE R AR R ThEE

Lu Hongen 2 AM77E Wickler 25 A2 4489 (KRB 1R
EF CDL B4l b,3%00 7 Privacy il Quality BB 3588,
BT EFAKN EERRS HRES ACDL, 3F 4 i) T MM
AR VC R LY . RIET, 0 T I B B4k B B9 U ], o6 4k
MR 45 PCECRIBD RIZR & 5 i 4R 0 T R IRRE Y R I8 8 Lk
MR IR, fEHH EIRIRS RIS RE R 5 MR, %
MRS (S =S) . FHRF (S CTS:) \ﬂﬁ{ﬁﬂlﬁ%(sl <S5;) \%B
SEBERRE (S NSO MEHREF(IS=(S US)
AND(SINS)=Q, MRS F S, B SHEFSRSE), NTE
B ERIRS R E W ART R, R 5 FhIChkes, IS RIT
B2 AR VLD KSR VU ED BRI B A RAAR DO B . SCHR( 26,27
TER W AT REME Petri W AR #8155 PPN-ASDL H: At
LSBT F AR AR S AR Sk a] BT E RSB UL AT, {3 A vl
BEME RN E R B R R ERIR S . BEMIE R R Rt
R %5 15 R, BUR T Bl A UL FERUR .

W BB A9 B AR S AT B IR AR S VLR AT T RABE
gplasse8.36.45,0] - e SCER29 J8F9E T2 F SDLSIN Ek
R E T REMEERABHSICHE, 4 HA H T HFERNE
{BUIR 45 VG A, 5L F 35 SC 430 el AR 45 DS B L K 1 IR 4 VE B R AR
ARIE AT 2 AT ) DL R FRA IR IS EC B B, X S vk
MXRE WREATFRIERERF LR IR, Xk
[33]F R ZE A BREORDIFT IR & VAL i) &1, 45 /5 R B 48
ARG FH RS EXANAR O TEA, 5
ZFHRAGMSHHMEFTLE SRR, RABDEERERIRS
BTSN B2 B (AR SHEEX5), 18
MY ETHARZEN FHRS RS, ZHFERETFIEX
FIRR % UL B, Rl RS 2 BOLGI SE B T A Mm@ 5y £ MR
FUCHD, RN T BT BB AT S LA AR,

BAZES AL B R 4R O AR AR S, 8 B
AR ERE XIRSE LA, THETE XWRS
VLle, ZHBEEEANATEAKS PSR E R BT
S ETHXRRITE LSSV HAE, L FTEINARIE
[BIEYiE PR B AR AR B G M B E R, 530
(3] ME TFHREHE T EMN, ZEERA DCL B4
HiR BB MR EE S, B3 XHHE S L F M A AR IR & 8
IR, MRS IR R HE T AT ST E

SCER[34 A0 35 14t Xt L ibaxX oL FR g WA % B R 451X
Y B ] AT SRR AR 55 TR B A SR T R B MR Y R i 4 (R] R, 43
FHR A AHRL Y EARR S5 L EC SR G . Ho, Zhang APV IR H
T BREE % (Track Records) FHE:S , FI| I B ERiC F R 2 &
A FEE IR AR P B RR %3 R E46) B & H, BpT
L 1 BBAR 4 52 UK AT 55 B T S0 SR B IR 55 » T A 2
BEMLIESE, (B2, ZREMREICZNESTTER. BTN
HREHAPSED, TEFRPABHER AP 2R E

¢« 3.




PERIFFTE ; 55 51 B BR R E AR AL T 3, BN R P 8 B R
FERE N EMFEREHERHRE HE . EEARE
% 7 FE BT B — R L BRI IR A7 Y BR BRI SRAE, T A
BRI AR Y 0 W R 55 47 SR B AR DS, SCAR(35 148 th —
AR 55 BB (QoSRERIR % WL B = 44 BB &5 AR D BB IRt iy
fiE,BFFT T 1% QoS BERY b & B b M BT X 132 64 B0 4R 46 %
WHA 53 L K& QoS AV SRTFH J7 8k FF7E QoS R
BUBEA B2 H T —FETi RS ICERE . Bt
BRIBEREM RS LA, Tk R H AR 4% 16 5978 SO %
P SCBUEE THE AR S ILAL.

BRI S, oA — 1 3 A iR 45 DG B2 0 g 54801 DC 40
PEICEE , Hoor, SCAR( 4307 BB ERR 45 Ll K#R R 7E
R0 AR 55 TR 251 T AT HY , BV S- HR h R BB & A AW
AR H O, BEIL T 10 SR 52 R 45 1 R A4 T
AR S5 UCBCIRIRR ., A5 7ERON IR &5 4 38 0 A b, A48
BEWISETNS R T 4 FRECHIC AL Bk 3 T IE 2R I AT UM
VLRI B TOE ORI R DT AL o S AR DL B B
FHEABHITC R 2L . SCHR(44 10007 B0 R 55 IC OB A 2K
AR —DEERE R EA X P A LT i ks # 4T
FEAL, W rpE AR 5 ER S E B Rk P AT
(BRSSP — > — A AT DT BRI, BR LR — P T
AR PRE RS B L . XS ] Ak A
R 55 MR AR 35 A AT & B 43 T2 LR TR TG 24 R ] ks
A7 e 55 UG FCas » & T LA 7 240 2R s B o i A0 A 5 1 AT DR I
BC» DT 42 156 AR 45 IR BE O

GRIE HEHETEERPFIAHAREA, LEEFE
YHEFHRT, HRETEERNE EHEE AR Hb. £
L& R R N S U R Sy LV E R S 8
o AP IR BES PR RO SR AR 57 (9 5648 . A SUR4ESRR
T EPRRR S5 AR A S Ak R 45 D R B vk ) I A AR O R
R ARARERSE . AW, B BHEERHERT REKNE
A, EeLHArR—Bmn. £8 X8TaiEIRY,
H KR 55 fe SR R IR 55 68 O DL BC MY B ST B TR SR SE B
ARREIBF T M EIE . — SRR BRI S B RS 2k
%45 DT B 8 5k 0 385 24 0 UG B J 2 5 0 5 o e 7 IR 55 4 R 12
VT ELRR 2 RIS B P78 TR R &4 T R IR % T
Bo T MR 5 BRI Th e R M 0 MR 45 DR L LA B R MR 45 8
]I

2 % X W

{1] Jeffrey O K, David M C. The Vision of Autonomic Computing
[J]. Computer,2003,35(1) : 41-59

[2] Genesereth M R,Ketchpe S. Software Agents [J]. Communica-
tions of the ACM,1994,37(7):48-53

[3] Wooldridge M, Jennings N R. Intelligent Agents: Theory and
Practice [J]. The Knowledge Engineering Review,1995,10(2):
115-152

[4] Padgham L, Winikoff M. Prometheus: a methodology for develo-
ping intelligent agents [ C] // Proceedings of the First Interna-
tional Joint Conference on Autonomous Agents and Multiagent
Systems: part 1. Bologna, Italy, 2002

[5] Ferber J. Multi-agent Systems: An Introduction to Distributed
Artificial Intelligence [M]. Addison Wesley,1999

{6] Deloach S, Wood M, Sparkman C H. Multiagent systems engi-

neering [J. International Journal of Software Engineering and

040

Knowledge Engineering,2001,11(3),231-258

(7] shiE SRERREMA [M]. 05 B2 AR, 2000

[8] Gerald T,David M C, William E, et al. A Multi-agent Systems
Approach to Autonomic Computing[ C] / Proceedings of AA-
MAS’04. New York, USA, 2004 :464-471

[9] Tom DW, Tom H. Towards Autonomic Computing ; Agent -
Based Modeling, Dynamical Systems Analysis,and Decentralized
Control[ C] // Proceedings of IEEE International Conference on
Industrial Informatics, 2003:470-479

{10] Paolo B, Anna P, Paclo G, et al. An Agent-oriented Software
Development Methodology [ J]. Autonomous Agents and Multi-
Agent Systems, 2004,8(3):203-236

(117 k¥R, B F F4ay 4 EHEW5 (D] 30 dba. &
Bz, 2005

[12] B 7K. 2T PDC-Agent M B MRS B9 H 15T E B[ D]. M+
3. WL K%, 2006

(13] B @M A THEME T BN L agent PRI REBI D]
B30 WL A2, 2006

[14] Gonzalez C J, Trastour D, Bartolini C. Description Logics for
Matchmaking of Services { C] // Proceedings of Workshop on
Applications of Description Logics. Vienna, Austria, 2001 ;74-85

[15] Wickler G J. Using expressive and flexible action representa -
tions to reason about capabilities for intelligent agent coopera-
tion [D]. Edinburgh, UK ; University of Edinburgh, 1999

{16] Labrou Y,Finin T A. Proposal for a new KQML specification.
Draft; University of Maryland Baltimore Country,1996. http://
www. cs. umbc. edu '

[17] ArishaK , KrausS, OzcanF, etal. IMPACT ; the interactive
Maryland platform for agents collaborating together []J7]. IEEE
Intelligent Systems, 1999,14 (2):64-72

[18] Robotics Institute,2007. http: //www. ri. cmu. edu/

[19] Sycara K, Widoff S, Klusch M, et al. LARKS: dynamic match-
making among heterogenous software agents in cyberspace [J].
Autonomous Agents and Multi-Agent Systems, 2002, 5 (2).
173-203

[20] Klusch M, Sycara K. Brokering and Matchmaking for Coordina-
tion of Agent Societies: A Survey [ M] // Omicini A, et al. eds.
Coordination of Internet Agents. Springer, 2001

[21] Sycara K,Lu J,Klusch M, et al. Dynamic Service Matchmaking
Among Agents in Open Information Environments [ J]. Journal
ACM SIGMOD Record, Special Issue on Semantic Interopera-
bility in Global Information Systems, 1999

[22] Sycara K, Lu J,Klusch M, et al. Matchmaking Among Hetero-
geneous Agents in the Internet [ C] // Proceedings of AAAI
Spring Symposium on Intelligent Agents in Cyberspace. Stan-
ford, USA, 1959

[23] SycaraK , Giampapa J A , Langley BK , et al. The RETSINA
MAS, a Case Study [ C] // Proceedings of Software Engineering
for Large-Scale Multi-Agent Systems; Research Issues and Prac-
tical Applications, LNCS 2603. Berlin Heidelberg: Springer-Ver-
lag, 2003+ 232-250

[24] Sycara K,Lu J,Klusch M. Interoperability among heterogeneous
software agents on the Internet [R]. Technical Report CMU-
RI-TR-98-22, PA;Carnegie Mellon University, 1998

[25] LeeJ,Wu C L,Shin J L, et al. A Possibilistic Petri-Nets-based
Service Discovery [ C] //Proceeding of IEEE International Con-
ference on Networking, Sensing and Control. Taipei, Taiwan,
2004,1:670-675

(FH#% 1870



Description Logics. Studia Logica, 2001,69:5-40

[6] Haarslev V, Lutz C, Muoller R. A description logic with con-
crete domains and a role-forming predicate operator. Journal of
Logic and Computation,1999,9,351-384

[7] Kaplunova A, Haarslev V, Moller R. Adding ternary complex
roles to ALCRP (D) // Proceedings of the International Work-
shop on Description Logics (DL2002). Toulouse, France, 2002
45-52

[8] Wessel M, Haarslev V, Msller R. ALCRA-ALC with Role Axi-
oms // Proceedings of the International Workshop in Description
Logics 2000 (DL2000). Aachen, Germany, 2000

{9] Wessel M. Some Practical Issues in Building a Hybrid Deductive
Geographic Information System with a DL-Component // Pro-
ceedings of the 10th International Workshop on Knowledge
Representation meets Databases 2003 (KRDB 2003). Hamburg,
Germany, 2003

[10] Lutz C,Milicic M. A Tableau Algorithm for Description Logics
with Concrete Domains and General TBoxes. Journal of Auto-
mated Reasoning, 2007

[11] Motik B,Maedche A, Volz R. A Conceptual Modeling Approach
for Semantic-Driven Enterprise Applications // Meersman R,
Tari Z, et al, Eds. Proceedings CooP1S/DOA/ODBASE. Spring-
er-Verlag. LNCS 2519. 2002.1082-1099

[12] Jarrar M, Demey ], Meersman R. On Using Conceptual Model-
ing for Ontology Engineering // Journal on Data Semantics, Spac-
capietra S, Ed. Springer, LNCS 2800. 2003.185-207

[13] Zhou Q,Fikes R. A Reusable Time Ontology. Technical Report,
KSL-00-01. Knowledge Systems Laboratory, Stanford Universi-
ty, 2000

(147 Cércoles J E,Garcia-Consuegra J, Peralta J, et al. A spatio-tem-

poral query language for a data model based on XML // 6th EC-
GI & GIS Workshop. Lyon, France, 2000

[15] Grenon P. The spatio-temporal ontology of reality and its for-
malization// AAAI Spring Symposium on Foundations and Ap-
plications of Spatio-Temporal Reasoning(FASTR). 2003

{167 Bittner T,Smith B. Granular spatio-temporal ontologies// AAAI
Spring Symposium on Foundations and Applications of Spatio-
Temporal Reasoning (FASTR). 2003

[17] BEFE. M A kBRI E XV R0 F R 5 R A
W5, B2 3 RIUKE, 2005

(18] BARF. BT AKNBEE FEBIEXRAMBFHR. @
frig3C. o E BB A4 B 2005

[19] Uitermark H T, van Oosterom P J M,Mars N J I, et al. Ontolo-
gy-based integration of topographic data sets. International
Journal of Applied Earth Observation and Geoinformation,
2005,7:97-106

[20] FuF,Jones C B, Abdelmoty A 1. Bulding a Geographical Ontolo-
gy for Intelligent Spatial Search on the Web // Proceedings of
TASTED International Conference on Databases and Applica-
tions (DBA2005). 2005

[217 Na Kwan-Sang, Kong Hyunjang, Cho Miyoung. Multimedia In-
formation Retrieval Based on Spatiotemporal Relationships U-
sing Description Logics for the Semantic Web. International
Journal of Intelligent Systems, 2006,21:679-692

[22] Kokou Yétongnon, Seksun Suwanmanee, Djamal Benslimane, et
al. A web-centric semantic mediation approach for spatial infor-
mation systems. Journal of Visual Languages and Computing &
Computing ,2006,17.:1-24

[23] Lutz M, Klien E. Ontology-based retrieval of geographic infor-
mation. International Journal of Geographical Information Sci-
ence, 2006,20(3) :233-260

(LB 47

[26] Lee],Liu K F R,Wang Y C,et al. Possibilistic Petri nets as a
basis for agent service description language [J]. Fuzzy Sets and
Systems, 2004,144(1):105-126

[27] Lee J,Liu F K R,Chiang W L. Modeling uncertainty reasoning
with possibilistic Petri nets [J]. IEEE Transactions on Systems,
Man Cybernetics: Part B,2003,33(2) :214-224

(28] B3 .18 SR B4 agent FIRE SRR L1 DRIBRIHBEHLR
%5,2003,24(2) :220-224

[29] KR, KEBR B F ZERRAETIHHITSRFCE
[1]. s T-2£38 , 2004, 32(3) : 457461

[307] Baader F , Calvanese D , McGuinness D, et al. The Description
Logic Handbook: Theory, Implementation and Applications
[M]. Cambridge, UK : Cambridge University Press, 2002

[31] 1%, B85 . 2K Z. LEERETET AR RFHFITE
HLHILT). RSBSOS E R 2%, 2006, 18(5) : 694-701

[32] Christensen E,Curbera F, Meredith G, et al. Web Services De-
scription Language (WSDL) 1. 1, 2007, http;//www. w3. org/
TR/ wsdl

(33] shiMa, Hiz /K, IRIBHE, % ETHBZEN R ERS TR
HE MR, 2004, 27(5) 1 625-635

[34] Zhang Z L,Zhang C Q. An improvement to matchmaking algo-
rithms for middle agents [C]//Proceedings of the First Interna-
tional Joint Conference on Autonomous Agents and Multiagent
Systems. New York, USA: ACM Press, 2002;1340-1347

[35] %z, s . QoS Wi FHIRIRS R[] ). /N ELTE AL
£H,2005,26(4):687-692

0180

[36] Hiz&, EH. ZERRE P[] FRERE¥R,
2006,1(1):79-83

[37] Singh N. A Common Lis PAPI and Facilitator for ABSI[ R 7.
Technical Report; Report-Logic-93-4. USA; Computer Science
Department, Stanford University, 1993

[38] Kuokka D, Harrada L. On using KQML for matchmaking [C]/
Proceedings of the First International Conference on Multi-A-
gent Systems, ICMAS95. Cambrige, MA: MIT Press, 1995 239-
245

[397 Bayardo R J, Bohrer W, Brice R, et al. InfoSleuth; Agent-based
Semantic Integration of Information in Open and Dynamic En-
viornments [ C]// Huhns M N, Singh M P, eds. Readings in A-
gents, St Louis; Morgan Kaufmann Press, 1998:205-216

[40] Paolucci M, Niu Z D, Sycara K, et al. Matchmaking to Support
Intelligent Agents for Protfolio Management [EB/OL]. http: //
www. cs. cmu, edu/ softagents/a-match/, 2007

[41] Lu HE. Agent Services Description and Matching { CJ // Pro-
ceedings of the International Conference on Parallel and Distrib-
uted Processing Techniques and Applications. Nevada, USA,
2003:1040-1048

[42] Lu H E. Agent Services Matchmaking for Cooperation [C] /
Proceedings of the 2003 International Conference on Cyber-
worlds. 2003,274-278

[43] Hiz&, S EH. —FETREN EERSREEREE]. 1
AHLT.3,2004,30(20) :28-29

[44] #HizA&. BT EHEMNEEE Web PRRS B (D). 3 4L
2 HRLEE 2004



