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Abstract
the direction of computing technology. The problems of how to discover proper Services automatically and how to en-

Web Services are essential in internet-based distributed computing, Service-oriented computing will become

hance the intelligent composition of Web Services are within the hot topics recently, IRS-II is a framework for Web
Services composition, [t proposes a task ontology-based methodology of Service publishing, discovery and composition,
which enhances the level of Service discovery and composition from syntax to semantics, This paper firstly investigates
the methodology and architecture of IRS-II in depth, And then some deeper topics in the intelligentized Web Services
discovery and composition have been discus~cd.
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B Internet i R LB F)IZ 7 H, Web Services # HA, Web Services B #8580 1 FiR,
KHMZEANER. B4R Web Services 187 H B3 WSEL oo P -
Fith B0 3. W3IC 44 s — A5 X, BN R A B URI
PR A — A, T B AR BE RS XML B2k Static—UDDI Service Discovery o
EX iR MER, IF AiEd#ET Internet i, R AT A ) - z || &
XML BB SR B R 1, R o | L Service Publication flels
KRB BT S IUF-42 A LS BT , 7T 2178 wpL | [ Serviee Description |1|| 2 || & g
t Web Services & Internet {88/ . B & 9T B 3Lk, e - Tl e
S — B RAURIR, AA4E Internet b BRI RER SOAP | || XML Bused Messaging
Web Services EL20 Y — 2 B B i) Web YEil, 48 24 30 A¥ ;ﬁg};g;’:;@l- Network

-ttt Web Services BE#S7E Internet B IESCHL 5 By A B BX
B HMEMBR I R BT, B R T — R 5 HATRE R Web
UMK Web, —FhEHAL A1 72, X &8 Web Services fE
% E PR ENFA R FRFR R LR —FR, M

Bl1 Web Services B & 2R G5H
INRIE Web Services tH B2 Bif iy ] P 45 B I 05 R

A, 7849 Web Services ARE LI EHFRIFR T . 2N
KL Web Services fiEf H A&, BB E R E 1 Web
Services, RA LA R . XK T LHBMT R A RARE
He B TERAE Web FIE17 89 R 40, K BB 45 5% A 405 0 48 3R 5
MARGFRWEA, H- B F X R E L% H— BRI RHAT R

Web Services #3E HiXt Internet FFiRAYI4 A AR A Interner b
Xt YF R AR 7 B g S — 9 URL, HTML, HTTP X & %
SOAP,WSDL., UDDI, WSFL 5[EA#A T A HNEE S, SOAP
AR IR Al i XML 455 473 15 B0 — R ] S 4%
#. WSDL &8 X tnfa/ 8 il XML i 3 4#38% Web Services

O A B I R R SR R R BB VE B (5. 2002CB312000), SR T LB, L BB YR NIE X Web RS, BREH
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BHTE. UDDI RSk A HAE R #HR . WSFL
RIARR S MARMRBHMRSES MiES. SOAP, WSDL,
UDDI, WSFL [ 4 B1, %3 Web Services ¥4t T @ 7 75 R4 i
BEHMLZ EMARBR AR, FOMmLEER £ 5
MR T Web Services, T Bk T #if FRER, —1
A LA BB Web Services, A] 3% I Bk H#a TR KK 6L,
TR R |

R, X EHA R XFFETREMTFIAS Bl FEE
HIER LR AR FIH Web AR KX fFH WSDL &
Fe AR UDDI pufh iR 45 & BALHIC .

ETMHANERERAETERSES ERHERT
IH P77 T R SR 55— BB R Web Services B X, X
75T , DAML-S 51 WSMFS M T — L6488 IR A TAE, 55
TR AT PR Y A BB X Web Services 15 X
FRARFNE A A HHESR,

IRS- T2 % B Open University 42 ) B 7E 32 & Web
Services i X HF AIE LA — DR, EWETHIRM
FH:RLHF Web Services R MA & Z . I L UPML 42
Zalh R, B R B 7SO AR (IS S5 A D Ak
S0 ) R A ik, 3 — R A T B R S BT 45 A )
RESR 8 75 ¥k 2 18] f RS 7R — < R B B R B X ) Web
Services B HF,

A X IRS T A 1 R KRS #HITRA
BT, SR JE 4T %T IRSTT R 7R SE B Web Services H)8 REA
RINBEMFH A L OEEHTIIE, BRETFRRETS
R J7 B FE Web Services B SCEEAR A BEZH-& 7 T AT REAL
FIWVER , W — 2R F TR, B3N 49
8 2 oA IRSTLERREEH 58 3 Witit IRS- U RSG5
4 WREE i &R REHE.

2 IRS-IIKESH

2.1 UPMLE#

IRS-II £ L4 UPML(Unified Problem-solving Method De-
scription Language) iRl @A, UPML HE40d 6 fb
TCE MM ALS TSR ) BE R 7 0k AR B AL 2.

EfZEEXRINE 2 iR,
PSM-Task

=
'
Task-Domain — PSM-Domain
Bridge Bridge

Ontologies

A2 UPML %

+ A4k (ontologies)

AR REBES LR AT, 7 UPML 23, &
VR R A8 AT 5, o) BBLSR At v P AT B A R IR R LR
Foin exchange-rate-provision X M1 HF M E L P RMAFET
money-ontology X 4TI A, —E % 1€ AT HEH R B
REANFEAEK,

+ 424 (tasks)

o 14 o
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SHES MR EERH AR —ENESERE BHir
AR » R SR R B AR MR AT 55 A BT B SR
Hid . STREEF LTSN A AR R E XFE S
BIARITE A ERLENRA L F R TNE ST
T TR AR ARA L&, s REIR N E LRSS
it 2 B AN TR P (OB R 4. 50 b AT 85 0T LUR — R R
Bk RIEE, B0 classificationv ; AT L& BLRRIAE S,
4N exchange-rate-provision,

+ S8 AR (domain models) .

AR AR T S (e R 4 TS I B R,
R, UPML B =R 0 # s a7 SO s A8 - S Bl R AT
5 U AOR SN SR R A %, SR MTTE R
it 8 VR 356w B N P o 6 S o 7 R R T A R S BB A R A —
ASTRLH.

o AR H-4EHF (bridges)

MR ST AT S AN X B, PR Ry 3R 5 W R R S T
SR, T LA 9. Mk UPML i — b or 28 #0571 SR A
ISR T A AR, BT LT 0 3 A A Ia) AR B (8] 42 57 % B
%%, HI{T%H exchangerate-provision F ] T ontology A,
[o] B3 3R f% 7 ¥ exchange-rate-provider-ontology & Fj T~ ontol-
ogy B, MBI KRR SG ,— AT B9 Inl R ARy ik 0T R
RAF LT LS.

» AR R (PSMs)

ol SR A 7 ¥4 9 W b . B 4% PSMs R T 88 PSMs, B
#4¢ PSMs Y4E 55 S8l 14 45 87 B2 PSMs FH SUBR AR i 1R
WHEATHER, S — @R E R S AT E R AT RE. B
PSMs IR MUATF , — R0 B2 /N AE & 3 B — A TR B8
PSM, [RIRESK A 77 B 7T LA Al 8 o J2 YK 89 4 30 Heuristic-
Classification™ ; 7] A 2 B {& ) T LA fig g 3t — 4iDhy 4T 45
#7, ] 40 exchange rate-provider-ontology %t W] LA 8 Bt ex-
change-rate-provision X ME 4 .

+ PSM #41L % (refiner)

FELAS R PSM Y3 A, R4 S ik i B el E A
PSMs, LA 5 —ME 55 18R 2 19 PSMs #4420 & 4R 4 =)
B, Y— Mtk PSMs BT A RS LA B AN BE 5 4E 55 R BUUR
SE B BSR4 VT B2 (9 £ 8¢ , R — AR PSMs 3 52 LR & Y 3
—IEE.

7E UPML " 4145 5 a) SR 8 7 B ) S5 T 2 S TR A 1AL
HMEEEM. WE 3 FUR. FrRR Ay a)En] h &2 PSM 7
R KT S KT S5 HE 2= PSM Sk MR/ ME &, EFRR
EH. TR SRR S S B4R, BT R 4 PSM
Femde, BT IRSII 1 PSM model # task model & M, task
model F#F R IR/ AT %, 7E PSM model AT AT Bl &
B )RR TT IR AR . —ME% T AT R 4 ) A ok
Fik, fli0 exchange  rate_ provision X E S F LA =49
BB 8 g J7 1 . European-exchange-rate-provider, non-curopean-
exchange-rate-provider, exchange-rate-provider, &2 {J#B ] LA f#
Yt exchange.. rate.. provision 3% 4> task, Btk T H A& B £
K. BT LA R) BE % TR 7 5 [R) A] T B A ) 45 #9, European-ex-
change-rate-provider 1 non-european-exchange-rate provider
# R exchangerate-provider ) F4& 8., B 3 iR 21F
%-PSM LR — MR, WREBRK WSS, 5
MW S, AT S KA FOR. RRZRIHX —
[P} RS | MR8 AR VT BB B AP iR I R« B AR 1
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TR REHOT TR F RS, RF AR IR AR
MR PSM /Mg, [l 3 Fn AR 5| B 4R R /R AR
(BB 4348 . kN Decomposition-Method-1 38 7% % i e 1 48
PRI (4 43 88 , Decomposition-Method-n 3875 X #4758 &
W RER . SRR S G T FE Al Primitive-

-

Task; 1-1

i .
Primitive-Method-1-1-1 Decompositionl-Method-n- 1-1

Task-n-1-1-1 +v++se
[}

Taskl— 1-m
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Method {3t B2 AT 82 PSM EH #: 58 /. B 4 B Decomposition-
Method HLit 25 24 PSM MR T4 5 . AR AR R & 77
KRR T, BARN . 8 AE% ) BR A i, it
FHAF5 PSMs MR RS F k.

Problem type
SR AN b
feread Decomposition-Method-n
Task-n-1

Primitive-Method-n-1-1

Task—nl— 1-1-k

1
Primitive-Method-n-1-1-1-1 Primitive-Method-n-1-1-k-1

B3 {£:4%-PSM X RI—MRLEH

2.2 IRS-II BO%H

B 4 i IRS T AR R E5H, & i — KEBA A AL IRS
JR&E2E.IRS R M B MIRS E P, =W EdET
SOAP BHMGHEITRE .

IRS Server IRS Publisher
Domain Models Lisp
IRS Publisher

Method Specifications —

+ Registry of Implementers Java

Task Specifications IRS Publisher
+ SOAP Binding Java WS
Ontologies IRS Publisher
T Java WS
SOAP

IRS Client

F 4 IRSII{EREZH

+ IRSIR# B

IRS R % 2R 4Rt A 4K 7 3%, Web Services B91E LI, iX
AAAEAELTE = B4 AT ERAR R | 77 5 B 1 B AT % A
W], SRR R T iE I RER A v AT 45 B o B 1 4 3
IR, RS U R R TR AT S R i R AR LT
FHMEHE, [LHIBEAERTS MR AG. ZAREG. B
KEIREVR%E. IRSBEBHPAMANARIZIK Web Services
iSO AR R R R B MR R . R S A
R T H-BRATUR R MR, A OCMLYES . #
R IR R RIS 4 K R 45 T B A A RAK Y Web Serv-
ices Xif WAL 3 . ff il DAML-S #7#¢ grounding #§2:.

< AEF- AL

B 5 B—MMEFRHRE L. ZIEFHE WA input-role,
-—A~ output-role, M X (40 currency F1 positive- num-
ber & SOTES T % A L BE A A UK ST 55 B B A 4K
. B 5 WA SHE S MRTHR R RHEE , SRR b input-role ¥
R THIR %M. Web Services B H B FIE & @ AT &5 Hiid
W AT B AR RIA L.

{def-class exchange..rate.. provision(goal-specification-task)

7 task
((has-input-role ; value has source-- currency
:value has.target currency)
(has-output-role; value has.-.exchange.. rate)
(has source .. curtency;type currency:cardinality 1)
(has_target_. currency; type currency; cardinality 1)
(has-exchange _rate; type positive . number)
(has-goal-expression
:value(kappa (7 psm? sol)
(=7 sol(the official —exchange  rate
(role-value? psm has . source— cutrrency)
(role-value
7 psm has target currency)))))))

B 5 exchange. rate_ provision {£-4& B9 5E X

F—MEF IR A ER IR — A soap-bindings, 11 6 FF
Vi

(def-irs-soap-bindings
exchange— rate— provision.. ontology //ontology name
exchange.- rate— provision //task name
{ (has-source-currency®”xsd; symbol”) // source currency
(has-target-currency*xsd; symbol”)) // target currency
“xsd; float™) //output

B 6 exchange. rate provision {F % B soap-bindings

‘B A Web Services il i X ik (AT % H#4)
%4, 08 input-role 1 output-role B 518 soap 28, {1 %
HAR AR AR PR, AR A T I HF BN AR
R, RAPUZ R AR . Soap ZEAELKG X e MR R L A {5
BB S, RS EEHR, — 1 Web Services #h
MRIRTIF & FRZ RS B R A E R, A e —ME
%,

o R KM kALY

F A AR (PSMs) 1 5L B 7 2: B iE At Web Services
#ATE IRS B AP, WA 7, B EA P A inpur
role F output-role, {H& source-currency Fl target-currency #B
B HAK european—currency, i HIEA precondition
postcondition, ZEFR 3 1% FJ Web Services B Rij #& F1 3 J5 % 4
FXHE. B 7 FURAIRS SRR UL RSN F L BUR T
FE AU T ECB 2 46a R T 5T S B RN,
B Z IR C B B A % PSM O FT S ROESR 2 4 R AL

( def-class MM_ Bank exchange rate provider ( primitive-
method)

7 psm

((has-input-role
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:value has-source-currency
:value has-target-currency
(has-output-role
:value has-exchange-rate)
( has-source-currency: type european currency: cardinality
D
(has-target-currency: type european-currency: cardinality 1)
(has-exchange-rate: type positive.. number)
(has-precondition
: value(kappa(? psm ) (stock-available
( role-value? psm
rency))

has-target-cur-

(has-postcondition
: value(kappa(? psm? sol)
(=7 sol ( the-European-Central-Bank-exchange
rate
(role-value? psm has-source-currency)
( role-value? psm  has-target-curren-

cy))N)))
B 7 fOITS exchange. rate provision ) PSM 34

+IRSAAZE

IRS BATERA W IDIHE :

—FERIK Web Services FIHAFLE T IRS R4 DI X
ik, —&FURWABT LN N E T ERZHAORSE, —1
R 45t T Xef BT B il SUHIR

ZRR B java B lisp FURRAE N — RIVEEE, EEN
R AT e (VR A 7 B R ) Web Services, & 7a% Al
RLR X HE 18RS B 3 A 5 Web Services %S5, .

7 IRS KA b R ATARHERY Web Services, TN &
B .

78

IRS-I A B A — 4~ Web Services BR 0]

J5 BT B java BN lisp ACID % 75 A, Web Services, 25 F{di

Shipping-patient
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F—~E B APL, SR lisp U85, FEMARE irsmeth-
od-registration,

+IRSE F %

IRSTI A - EERE: R IR, IRS FFHH
RN REA—RIIFLIES W AP R ZRTIBEIK ).
FIF7E IRS I R 16 L #— A IR & R MR &), A
“achieve task™ 40 , IRS-TT 52 & 13 B M8 I 1) 45 1) RE R %
I E AR A Web Services, X Foh 8B 3K 3 i) 78 A b1 7] 1A

3 IRS-1I i %M

W HENIC 2/ EE R IRST T R ERMBH, AW
NBREER B FREAHLMS EAMUASTRFHIE, &
KON RE . EEA —DEITER, A T B — A RR
SR ATERE— BB B2 BT E], B KA X MmN EER
LEA L BEMEREZ TS, B, —MRATREE
A R e A TR RS » T B AR B S Y FL M B BT R T
XA R R AFTEARTT LR AN G T ERE, 210
EBTHIAYF B B AT .

AT EFEXTRE IRSTHAFESHFE TR
FOHR 55 8 B 30 F .2 Web Services,

BWHEETEIRIF T ROME . HA PSM. Arthritis-
Diagnosis-Service, Arthritis-Therapy-Service,

« AR LR F AN E RS . MM PSM:
Medical_- Service . Locator,

c BRDEEEFATTHEMNEORSE . HY PSM:
The.. Hippy Hospital.. Bed— Service, Not— The_ Hippy-- Hos-
pital - Bed. Service, Hip Hip.- Hospital . Bed— Service, Anoth-
er— Hippy Hospital Bed Service,

AR A MR B IR &, M PSM:
Rail Ambulance Service, Air Ambulance.. Service,

o SLIRAMHE T AT L T AN R % . M
B PSM. Exchange-Rate-Provider, Generic Currency_ Con-
verter,

HIK, FRER ST A BE 95 B3 S B A 8 (o] JSR A i 5 89 43
fRat R, BEUL & me, I o BiR, HP . BEARRES
Sy AEM SRS SRS B TS S 0 A L B e R R A
Ik,

o Y
I ——
ldiagnosis l Imedical-service—location—l r hospital specification I I ambulanceservice I Icurrency excha.ngel
/o\ [Medical_service_locato—rl /3\
heitis-di it - specification of
fast-arthritis-di tis-ther | | hospitalbed ambulance A exchange-rate-p| | generic-currency-c
agnosis-task apy-task service A T rovision onversion
7 : - hospitalbed specification of
hospitalbed N

Arthritis-Diagnosis- The_Hippy_Hos || er’;ice B - service D 1 ambulance B

Service pital_Bed_Service — hospitalbed i

i e service C [ Rail_Ambulance_Service |
Arthritis-Therapy o !
-Service : — e -
NO.LThe_I-hppy_'Hos Hip_Hip_Hospital . | { Another_Hippy_Hos | | Air_Ambulance_ { | Exchange-Rat | { Generic_Currency
pital_Bed_Service Bed_Service pital_Bed_Service Service e-Provider _converter

B9 WAERAE SRR
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NERXTBEEHF 2 FEF MM EAYE, IR FFH
BWHEMESFNE R EBELE AR A K 5
HIE 6 WE S 1R, AR 7 @R st . Bk,
SEARE R LER TR,

A T XA S ERE B 0T LAFF 86 FX A & #E 1T Web
Services M EHAHEES THE. YR EREHSRE 2R, F
WA NERBEANRS RFEGFEWE 8 i), Rt
IRAE 55 53 o 7 AT A5 A B ) SR i T o A M 0
Web Services #8 % fi , AR H — AR %35 3K patient ship-
ping. THEAMIBRERTREHSHITHE.

LR 45 #REWOR AT M AER T R IB AR R R
shipping-patients-service, 1% B A FESE S5 H 2 7 v Ak 1L 52
M ERLERERS. REIRAEIR K L4 arthritis-diagno-
sis-service, Z T W12 W45 R severe-osteoarthritis i i %
YR EG IR S5 8% . % 2% 1L % . arthritis-therapy-task, [
severe-osteoarthritis Y &4, 18 FI A0 0 J7 & arthritis-therapy-
service, FEEALFRE R B Arthroplasty theropy, % & hip-re-
placement, 3 & £ 4 R F 2% .

2. IR % #% |5 B14E % medical-service-location, /£ % (% A
£5 (0 /& has. medical . service, %5 2% FAH M /7 8 medical -
service.. locator, i% 7 # Il has. .medical.. service hip-replace-
ment JHi A {E ., # 4b BREE R the-hippy-hospital & 1% 4 iR %
o

3. IR %& %313 2h4E % hospital-specification, 18 F A #: hip
hip hospital bed service, 4 3% 8 AT A F AR FI B E (month-
of 8) (year-of 2003) B ik F 4% . RS 2% H T & anoth-
er hippy. hospital. bed service, 4b H 4§ B (day-of 13)
(month-of 8) (year-of 2003) KA 4IRS 2% . RF[JEH B
the hippy hospital bed service, 4k # 45 R alendar. date
(day-of 7)(month-of 7)(year-of 2003) &% 25 IR 5 4%, IR % 2%
i 1A has hospital name the-hippy-hospital, has . medical
service hip-replacement, result; (date 2748 calendar-date(day-
of 7) (month-of 7)(year-of 2003)),

4. IR % #%J3 2 {£ % ambulanceservice, Z{F § M8 AR

has currency Euro, has. destination..location Paris, has
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start location Milton-Keynes, [R4% 2518 #0505 air- am-
bulance... service, #F FEZE B has  currency Euro, the result 3000
RIS 2, 1% B8 1 7 gencric-currency-conver-
sion, ¥ A & has . target currency “pound”, has. source . cur-
rency “euro”,has. amount 3000, AR 4 #%98H &k exchange-
rate-provider, i A & has target currency “pound”, has_
source.. currency “euro”, A H 45 B the result 0. 695482 & 1%
HRE 2%, IRF 284G the result 0. 695482 K% 43 gener-
ic-currency-conversion, 4 FHZE B 1918, 6446 KX AR & 2% .

5. R & 284 45 B & 3% ¥ ¥ shipping-patient-service, 45
BNZHR:20 of June, 2003, 1t will cost 1919 Pound to ship
the patient,

R IR

+ IRS fIR 55 #8 B i€ & MT %5 AR 7 2 4 R W e » 3k
R S PE  FR B S A IR S5 AP Y. BB, FESERL T di-
agnosis fE &5 IRF 28k B BT —E % medical-serv-
ice-location, Y G 52 & K BE AR % 48 Th HUAEFE R RAE B 1
BT .

* Service £ A M 7] BE K % 77 15 BRI $ 2544 S B R4
HTRE, G o) R SR g i A L RS ek AR 95 4% A8 K T
B XS BT A JT R AU B o B BTHR 21, & R R AT LA
NBTF AT B O RIAL R A SE RIS SR B TG B AR
HR %5 75 #8 - — 1 Web Services f4b AR B E AT —MAE
R BI BLIRE R G HATH# &0, #1841 Web Serv-
ices REME TLEEHILA B B K

« IRSII MRS IE A R IhEEIR BN, — T IRFSERLS,
& P9 R 3% “ achieve-task ™l B 44 IRS fiR %5 25 , AR % 2% 8 H A
BT — AT BEE Web Services, 4, 2 H ¥ air-ambu-
lance service 43 1% # A 3000Euro J5 . B PR F
B air- ambulance. service SE LAY B , I+ & 2% “achieve-task”
BT S48 IRS B & 2%, MR 55 25 4R B HUSE A 4 8943 %5 SR
B HITEEH 3000Euro ¥4 Ry Jak¥ , LN HeE W J7 1 gener-
ic-currency-conversion, HR452% #45 — K MR 45 ¥ 2 Rk
P% ;i & & B achieve-task” 1 B ik &, T S & Web
Services ¥ 4% it 55 B AL FRZE SR % 40 IR 55 25 Rl . WA 10,

ot ach
Air_ambulance ™ Client’s “achieve-task” Generic_curren
E @ _service cy_conversion

B 10 TRS RIThREDK N

4 E@E5itig

4.1 IRS-HI B4R AR

B, M AR AE IRSIL PR A T HEEH, IRS T &P
SRERAF TR AT BRI M 44 Y T U ST, KIMIT X 45088 S 3K
B9 X0V’ Knowledge about a particular domain, as distinct
from task,method or application knowledge, IRS-11 B4 (T
F R Y LT IR

+ [ i Capplication) 3 K 0 E Bt BT & i 2.

IRS-11 TR Applications & X1 4E 45 1 6] R fié 77 i 7]
VAf U ) 7 831 5 Task models Y 55— 40388 P 37 1bi i AR JF & 4R 4t
TR A SR AT 5 R (1R e O R R VT B A AR
1F9Er=.,

< IRSI U E SRR THAMA T4 RGN
IR BTy fEtE . 25— %7 R A o BEe , A AUR
BR P AT L H AT RS AT 45 A EESR MRE ROR T R T R
Y, T S B0 () R SR A AR B ) Web Services 22 JG gE Al DASEEL
WHIRI . Bt IRS TR — A S B ST 55 A B BY | T ]
1555 BN F BB 65

5, IRS-11 H 1A sk % J7 i (PSMD SR il & b & 7R Web
Services, [AEFHBIFRRE T B AL B, N RAME R
ERRE. 76 IRSI 7, 87 4 PSM B] LA ok — & B BE A 1E
%, BN PSM, HiE¥ Web Services 5—@ R IE %
HAXE I, W) £ o= e — FR 51 Y 1)

cAMESERL A EORMAFEES &S Web
Services HEfTIRE., A TIMERR &, —~TMEFHEE

e 17
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Xof i A [ B R 7 v el A LA ) R g 7 1k (PSM ]
RLFHARXEFRID ML A FIES 55 B Web Services %
AbFE O i) RSR AR DT kR T

« Web Services lAHG—FHE., —MES T Byl ik i
FreEal DA AL FA R LR, Fl AN exchange rate-provider 3 -
A2 PSM A #~#% T PSMs; curopean-exchange-rate provider
F1 non-european-exchange-rate-provider, iXHf#k7& 3¢ £ I Mt
PSM # 2 6] —4F % (5% 55 BB 27, B P o] LU B R R A 5]
FA FR ISR AR PSMs B HAHR ) Web Services K fiftth B
&R S

$£=,IRSII K UPML 14T 4% task 1 |a] 5K figt 7 v
PSM [X4rB9HLH . 1F5 R B E Services FIFEAYLH , —MT
Al LA BELE Service, HBEHH — Service £ B task
T AT AR RIX A Service BERY, T AT 221 IR 5 H43t
FHH1BHZ Service AR, £ DAML-S o, —MESH B &
SUB— RSS2, BAKRRIAE 55 19 Service BERZE B — X
8, XFE,Service HYES & isa BIBER LR, AT LW
XS Service X F . TR I o is-a MR R
HAR SRR, — a1 R A s T RE R BRI — 1 task
RIS A~ B REN T EXRREEITSFEATEN.
5 %5 F0 07 Bk B4 X 4 2 UG e AR ST — 35 Y DO BO R A i 4
T EAMESR,

M, IRS-11 Z % domain ‘ontologies, task models, PSM
models MR I T SAB SR R AR R SR, £
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A Survey on Verification and Validation of Knowledge-based Systems

ZENG Qing-Tian [IANG Yong-Quan DUAN Hua
(College of Information Science and Technology, Shandong University of Science and Technology, Qingdao 266510)

Abstract Knowledge abnormities including inconsistency, redundancy and incompletities ate the main reasons to affect
the knowledge-based system efficiencics, so the knowledge verification and validation (V& V)are necessary. The related
works about knowledge V&V are summarized in this paper. The knowledge abnormitics are classified and their harms
to knowledge-based system are discussed. However, the knowledge V&V are usually difficult since knowledge repre-
sentation, update and scale. The static and dynamic methods for knowledge V&V are listed respectively, and some
known tools for knowledge V&V are compared. Finally,the future research for knowledge V&V is discussed,

Keywords Knowledge-based system, Knowledge abnormities, Knowledge representation, Knowledge verification,

Knowledge validation
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