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Abstract

Through the rapid development of internet, website content is experiencing major changes
in time and space. An important question is how to maintain the rationality, correctness and
integrity of data. Most websites input data manually by the user, but this may result in incorrect
data and thus huge losses. Although it is not difficult to syntactically check the correctness of
the data on website, verifying the semantic meaning of the data involves complexity. Besides,
the time and labor costs on maintaining website information is also increasing.

This research presents a semantic reasoning framework using expert system development
program language Jess (Java Expert System Shell) for reasoning under specific ontology. This
allows the machine to understand the meaning of data and detect semantic errors of those data.
This approach reduces unnecessary losses due to semantic error and decreasing the time and

effort on checking data while promoting the work efficiency and business reputation.
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J&E (property ) R B MEAA R4g it & R - B BWRDF B34 & AR A B Web Lk AR 300 F
Yoy E R o RDFA =8 £ R 6y A4 © Bp R ~ b gt -
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(2) /B (Properties) © 3 & #H R R oY 4F 8L -

(3) #kifi(Statements) © F#F R &g = F B M (triple) 4L A%, °
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3. OWL (Web Ontology Language )
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k4T % © OWL DL&iZ4E ) A52OWL LitefrOWL FullZ [ » i 3% & 22
FGEITEE

(=) FEEEIESERM R

HiBE LA KA LR — e LA AR 4 R RIS E - R R R R
o NI FIHE R - RSl b MAAMGRTRE  FREZEM T R L 1EEE
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¥R S 3k 69 i AE M [McGuinness et al. 2000] °
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Specific
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EREBEARE A - R EIHA R AEM SRR T X R R 2
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(Intelligent Knowledge-Based Systems, IKBS ) [ Nault & Storey 1998 ; Speel et al. 2001] *
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F—RERAGAS0FRI SRR R T d RAGE A ERES - 12 5 BT
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IRy Jhwt

WA R BG4 ~8 %% ¢ knowledge base (4w & ) - inference engine (3
5]1# ) ~ working memory ( T4EZCI&%% ) - explanation facility ( ###37 %) - knowledge
acquisition facility (fe3k#8I 48 )  user interface ([EAH N &) o ER ALK E M
3F7 7~ [Giarratano & Riley 1998] °

Inference Engine
Knowledge Base Working Memory
(Rules) Agenda (Facts)
= ~
Explanation Facility Knowledge Acquisition Facility
e~ =z
User Interface

B3 : ERAMAVERFEE

(Z) Jess

Jess (Java Expert System Shell ) #1995 % B Sandia Bl 'K & % & #9Ernest J. Friedman-
Hill » ¥AJava® 8 A& » CLIPS (C Language Integrated Production System ) #9/7 2.2 K
¥ %09 #R A& [Jovanovic et al. 2003] * #sAn#7 #9method{E F 74 Javaie X, F © 24K T CLIPS
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& o

A~ HRF &
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Discuss

Domain expert ¢«——»Knowledge Engineer

Website g _| Rule Edit Interface

Database
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Rule Base

' T Rulesxt

Transform T
Protége Semantic Error Detecting System
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E —> JessTab facts » | Inference Engine
——

User Interface Java function

&5 : RFEE

R TR0 Z SR> A = 1838 5 : Rule Base (#8]% ) - Inference Engine (35|
#) Rlnterface (/&) o ARFF R T G5 4855 & 483 kontology 49 B4 /'% A% sk T
#26f (Knowledge Engineer) #n483k % K (Domain Expert) 383 & #7358 & T A5 A 4437
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(—) Rule Base
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( Z) Inference Engine

i% W Patter Matcher#/7 b # AL A Fe FF » 4% B AL AR B Bh ¥ T h4THL ] » 5 & Agenda
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Inference Engine

4N (fact f1)
Pattern Matcher ] (fact 2)
(fact £3)
Ontol. L
——
v (rule rl)
Execution Engine (rule r2)
(f1,£2) rl (rule r3)
Rule Base

6 : #5m5IEEFiEE

(&# 4R : Friedman-Hill, E., 2003 )

(=) Interface

FlRJavaft KB ZEERA XN BAHERNNT - EAFEETTHRAKLNIHESR
WAL EE 7 K M FEFERBAF R HERER o HEAA] N & E S 2K A2 6 4 % Brule
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instance$§4 -y 1 8 B A TS 49 5h KR IEAT WA AR B R AR 09 R B o Q)% EEAL
RN ¢ ok TAZ AR LT S B AT 0B B XL B RS R - AR Ry F
O)MEAFad R FEFESAR RG] ZH XA TETHES  HHRERIZAANE
F oo

—EBEXES
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RDFAmOWLE & £3CKE F354sb N A R H M > Ml L7« BHARS > £%
A sh LA A A MM e RER > BRARRS T A AT e T35
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AR RE TS NAAR A 47 0 M S AT S Am e
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HEHEBBEREEERN BN RAREN AL BB A A - BANELRAEERE
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(1) Ontology i & 44 §6 [ & 4T 2
T T 45 69 T8 e KR AT B T S 37T B 69 B 4% o ontology A& 4 3 48 5 P9 A 64 K
i TR ok B E N R EER R IR H A o
(2) #7454 Zontology F & A ey 2
BT A5 HEE 0 SRR PTA AR 2 520y T e B AR RAZAIMESLE 2 X PR
R B0 PR S 7 78 S 3R P M 69 B4R AT 7
(3) BX 71 M ontology X H [k it AT 4 3 B & 2
493k R E IERE R A D M B A Montology i ATAR R 4T -

A B2 Rontology A H{#

B AT 3t f & 18 09 F F 8 4% 4955 Ontology T #448 ) » S R R 5B 0F R 4 %‘iikﬁlﬁs é’]
N & B A7#]3T Tontology * B % 4o f b/ 3 5k 5By R sk - 278 — & AR da i B 4 ad
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3. EREFETFMEuLEE
A RAXETHHWEEGNELIEE  »AEEELLF B Er b LRA
AL 100K EHR (TV) ~ 200Kk EE (Heavy_Elect) 3005 % & (Vedio_
Sound) - 400%:»KE (Home_Elect) - 5004 & 37 & (Information_Merchandise)
6002 1@ :/OA (Communication_OA) %7002 Ik A %7 o& (Other_Product) ; &#a7 &
&Rk Bl Ao ey B 0 de S LA (has_idesc) ~ s {%4& (has_iprice) ~ 7
A% (has_imodel ) % o

(Z) EIFERE - BIEERER
1. TEFontology X I B FE A (7 B A # B TR
RFEAFRHLEETFAFESTREZFLN A FHRMAY> A AHEMER
ST RaR ey da o FIETBRAI R BE o AR T E TEAFESENR 0 BTA O R
SRAERIM MEXARFMITEA ey THMN BB EAL T SRER
V5 78 by 3@ M ko) 2 R o 4w Information. Merchandise ( F#RE &) &4 : CD_
Rom (t#E#%) ~ Floppy (3k#E#% ) FeHard_Disk (FEEEH#) - 5 =AW &b LM A6k
HHREEANE S RiE =8 F s tysuperclass PP & T Storage_Devicey (#ARE) * M
Storage_Device (#4 7% % & ) Feinterface_Card (/" &EF) X T#E—F 5 E " Computer_
Componenty; ( Ei§4#F) » 12Computer_Component ( & 414 ) F2Computer_Peripheral
( @H‘ %) # B TInformation Merchandise s (AT &) ° 4&3E Ll 5% 5 XM E =
TR - BT 0 ERE A5 E -
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( Information Merchandise ’
ﬂpu‘[er Peripheral )

—( Computer Component )
—C Interface Card )
—C Storage Device )

E7 : Bl mER 28R

8 % Protégé & 1E R#F % tYontology e #h 8 » A — & 2% & —{Bclass ° ZHLE&E
ST S e TETT TSR FAR ST Oe TN 69 B B 1% 0 B fBontology 89 AR Bl 25 A& VA
owl:Thing Zroot * #fontology % KTV (#4.) ~ Heavy_Elect (£ ) - Vedio_Sound (#
4 ) > Home_Elect (£ ) - Information_Merchandise ( & s ) > Communication_

OA (3837 &% ) FOther_Product (JEAEFE &) LR Hosl@Es L7487 -

Product Protége 3.1.1  (file\D:\Program%20Files\Protege. 3.1 \examples\Product\Product.pprj, OWL Files (.owl or xdf))

Ele Edt Proect OAL Code Window Tools Hep

DEH tBE mbd 9

By B BE ar \ @pmegé

SEET

o e
nsserteatierarcly % @ R R |[Name | [ Anotations CHeR

v © Information_Merchandise [video_Sound [+ Property \ Value \ Lang

¥ ® Gomputer_Gompanent I rdfs:comment EIrES
rdfs:comment 2
®case

ocru ||| [s00e
v © Interface_Card
® intemet_Gard
®10_card
@ LAN_Gard Assered |(Inferred | . Properties dkmn & @
® s081_Card E
® sound_Card
®1V_card
® Vedio_Card ® All_Werchandise
® wotherboard
© Power
®RAN
v ® storage_Device
® cD_Rom
® coRW
® Floppy
® Hard_Disk
om0
o uP3

® Tan B

Asserted Conditions (m has_adfromdate (singl xsd:sting)

(mhas_adiprics  (sin
(m)has._iclas  (multp
(m]has._icolor (mulp
(m)has _ictdate  (single xsd'sting)
(m)has_idept (muliple xsd'string)

o)
gistring)

(m)has_idesc (single xsdstring)

a D
fepae

® Home_Electric
o |® Telsuision

[E8 : ProtégéE fFAEMIE D R 1EE

2. @B

5% Aontology 89 A 1+ 44 4B R BB L+ SEAR PRI A R o AT
RPH S BEREE FASEEE R AAE S SRy AL TEBN - 7
1 AH 4 3k XS A BL VT SE R
3. BRI

7 5 AR M R 80 % S Aontology S AT TR 8 6 T 7
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Bk #ee A RN R E47Fontology A8 69 B BP T o [89.2 48 %] Computer_
Conponent ( E§ 414 ) < F#8%|Storage_Device (#HF % &) Ty F#%CD_ROM (k&

B L EH

Product Protégs 3.1.1  (File\E: V5558 S RS EFSH 3 (95.8)VEE 2RV A8 (2006_500%20data) Product(has %20ins tance)\Product.pprj, OWL Files (0wl or .rdf)) FEX

File Edt Project OWL Code Window Tools Help
DeR 420 ua 9% $5 5 B8 a» \ <Gprotége
OWLClasses || Properties || = Forms | @ indviduals | @ Wetadata |
For Project: @ Product For Class: @ CD_Rom For Individual 4 CD_Rom_2044611  (nstance of CD_Rom)
Class Hierarchy /. | Asserted | Inferred ‘ Name SameAs = DifferentFrom ‘ [J Annotations » « B =
° o = | Name - ¢ axn Propety | vaue |Lang
© Power (1) % CD_Rom_2044611 T »
O RAM (7) ® CD_Ram_2045109
v O storage_Device
®cD_Rom (2)
®CcDRW (11)
®Fioppy (1) L has_idesc £ X has_iolong £ 3 has_imarkno ¢ e
@ Hard_Disk (2) use 2 0ptagmComoog | [305 RET
®vo has_skuno £ % has_iowide P R
©wps 2044811 | 218 |
® Tape ¢
P has_upccode £ % has_iweight £ % has_isclas @ e
» © Computer_General_Merchandise ‘SWBWW ‘ ‘”39 ‘ ®
» @ Computer_Peripheral has_adiprice # X has_buyerno Veoe
» ® Computer_Software = \ \ 953
> E
© Computer Wastage [-m has_intaxcost £ R has_isdept ¢ e
» © Display_Device
A o v s ‘aﬁﬁﬂ \ 530
» ® input_Device
=@ co_Rom has_iprice £ % has_iclas ¢ee Ll
== | P ] =
[

9 : CD_ROM (FHst¥) <& B

FHBH LA ARG TR E ST FEER RS - B105 A5 RE LK

Product Protégé 3.1.1  (file:\D:\Program%20Files\Protege 3.1\ezamples\ProductiProduct.pprj, OWL Files (.owl or .zdf))

fle [t Poect OM Code Wndow Tods Hep
DGH +BE ud @W 5 5 BE ab & @pmrége
OWLClasses | 8 Properes | = Forms | 4 Individusls | @ eladata |
SUBCLASS RELATIONSHIP CLASSEDITOR
For Project: @ Product For Class: @ Vidso_Sound ~ (instancs of owlClass)
v e A Name | [} Annotations
¥ ® information_Merchandise 21| [video_sound 1@ Praperty [ Value
Computer_Component [ LR L
® case rdfs:comment r
®cru ||
v © interface_Card
@ intemet_Card
@ 10_card
© LAN_Card Asserted | Iferd | ' Properties Edmm 7@
@ scsi_carg Jsserted Contiions ® & @ @ ||| et Gilessting =
® sound_carg e s (m)has_adiprice  (single xsdinf)
®v_card e (mjhas_iclas  (multiple xsd:string)
® vedio_Carg ® Al_Merchandise (m)has _icolor (muliple xsdtsting)
® Wotherboard (WJhas_ictdate (single xsdlstring)
® Power (m)has_idept (multiple xsd:string)
®RAU (mjhas_idese  (single xsd:string)
v © Storage_Device il [ Mv
® CD_Rom
oW @D Disjoints feaae
® Floppy ® Information_Werchandise B
oo e
@ o |® Home_Electric
®ur3 L ® Television
8 Tane = baan Elach

10 : BR) s A BE R
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£
=]

= -~ Jess

KHF 5248 JF Sandia National Laboratories vATavaFr B %5649 % R & 455 R A2 K JessiE & 4
Al c RFEXKAZCREFTHOABRER » EEAEAMLFHEE TR TRBEAZEH RN
JRA 3R BRI BEH B FTE 69 % X [Friedman-Hill 2003] :

(—) Jess Function :
LR B BATAAE L - REHRB N A T &Jess Function®y 3554 F :

(deffunction <name>

[<comment>]

(<regular-parameter> * [<wildcard-parameter>])
<action>*)

deffunction % -7 € & — {Bfunction * name & function®y % #% > comment#% it functionfF #h
47 ¥ 78 > regular-parameterfrwildcard-parameter ¥ 4 function N @& 69 58 > & 4 F —4#
158 % AR 04 45 3 0 action& function#ATHY N & » % functiond& »f » BF » action®#y P§ &€
R BAT ©

115 — 5 3 64Jess Function$efe] » dL5] &3 E 18 B BB ey 48 2 R > 4 For
notA AR 5 7T FI BT 454 & true K false » integerpdd 4 FI B % $ & B AE % » printout t45
S B TNER o

(deffunction CompareDate (?t1 ?t2)
(bind ?t1 (new StringBufter))
(bind ?t2 (new StringBuffer))
(try
(bind ?dal (call 7str parse (call ?t1 toString)))
(bind ?da2 (call ?str parse (call 2t2 toString)))
(bind ?result (call Math abs (-(call ?dal getTime)(call ?da2 getTime))))
(if (> ?result 604800000) then
(printout t "Factorial Error!" crlf))
catch))

11 : Jess Function&if]

(Z) Jess Rule :
W — 3| % f8conditional-elementFraction 8 & ik, * & conditional-element % j%, == B 7 3k,
fraction © A "=>, 5385 HLHSARHSWEA 2 » FLHS R LI » sEBATRHS 69 Fy1F -
& #&Jess Rulety3& %4 F

(defrule <rule-name>

[<comment>]

[<declaration>] ; Rule Properties
<conditional-element>* ; Left-Hand Side (LHS)

=

<action>*) ; Right-Hand Side (RHS)
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defrule & 7= B 45 /€ &rule ° rule-name &rule®) % %% » comment# iirule & AT89 N
% » conditional-element & = —i& % 6945 (BPLHS) ° action®#ZruleZ#ATe9 & (Bp
RHS) - Fruleby & 4545 &% = BF & #4Taction °

122 — fff 5 Z Jess Ruledif] » sbispldiil “@ G4 DA SRAR" KK L
I o BP ZIER BT A AR A4S AN SRR AR T R B AR ARSI AETAE A -

(defrule Check_Price_Intaxcost

"Check price is cheaper than intaxcost "

(object (is-a ?x) (has_skuno ?name)

(has_iprice ?ip) (has_intaxcost ?itc))

(test (< ?ip (* ?itc 1.05)))

=>

(printout t "Warning: price may have problems !! crlf))

Bl12 : Jess Rule&ifFl

— - EBSFEMmMJess

A AR dFness Rule ~ Jess Function84§ —F %4 - #2280y A &% - KRR R#AM
Jess#x AJavaf& A A2 X J » {# FJessTab sEJess#LProtégé & il » A BE S A% o

(—) H§Jesstr AJavafE BFE A

Jessthie 3w 51 %X vl Javai® 5 tYjess.Rete 28 5] & Ko » fEJavaf B A2 X F 8 5 jess.
Rete 8 3] 694 tFAF » 3B Xm T ¢

import jess.*;

Rete engine = new Rete();
Liidg 45 & TIESSey w51 % A Java e AR X P » T B 342 HIESSHE 3 41 8] 92 3
WAL o fEJavatE X P UUTIESSFE XA » #F MexecuteCommand ° executeCommand# 5 #4
% ¥ & String® 1% — 8jess. Value * BZEAFIE—E " EE | (fact) > BETHT L .

import jess.*;

Rete engine = new Rete();
Value v = engine.executeCommand("(assert (color red))");

k335 4 K TFIESS tdfact B & VA jess. Valuefé 7 * jess.Value T ASJESS T A 694 X, 3 &
ZH MR 0 dw o String ~ Integer® - ¥Javafe AAZ X b e9JESSHaH 7] Ffe b sh3n A4 A
BION/E B e B AR T 0 JAASJavats X RIESSHE X 0 77 T IEAE ML IEAE -

(Z) {FiMJessTab® & JessEProtégé

Protégé AL A °T % i & FEPlug-in A 4% A3 A 09t 25 > fJessTab T A L5 & Jess 2
Protégé + # 4% H Jess 42 XA M ProtégésE & o9 ARE 3 o JessTab#t fhavad X A 45 4 1A
PUTH R R o H38 ~ 580 MR F et 0 £i8.% X AJess Rule T Rk HL A HBF - 303
WERIRMHETEE 0 RIS R H oess ©
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Javaf& FI A2 X J& Ml JessTab » VAR A F X FulessHE i 5] % R AR H ~ £

%Jkﬁﬂ%ﬁ%ﬁ%%ﬂ%’i%ﬁﬁ%%%T% @k HFEa s ARG
BEHBABNAERLER -

1. EAXREH

Protégé it Jessi& #mapping % & ﬂ%lﬁnﬂﬁéﬁlnstance map (#H#) ZJess ﬁkﬁ;]essé’]
fact » #%Jess Rulef® v I A BY 34 A # - #4733 [Eriksson 2003 ; Eriksson 2004] » H 357k
JeF :

(mapclass <class-name> [nonreactive | reactive] )

#% #@mapclass{§ 4 » AFProtégé M #instance & AJess ° ﬁﬁmapelassﬁ%ontologyé\@ #a
%1 F #yinstance mapZ|JESS A * [ 13 4 Protégé N 89 R 5-fact ° i3 tefact A e w0y Sk > 7T
1% % Jess Rule i fact it /7 Pattern-Mather °

D Prodact Prosied 300 (Tihe VBT 028 S MRS VSR 32095 8-SR IS 006, 500 20darm) Prodhner (ks 100 tance) Product ppet, OWE Files [owl oc D)

s _tmﬂm# Deenpies | Denacs | Semngs |

Fact List | A vpame |
| Fact |
26 bject (-3 CD RW) E\auhl!il“(‘ 'CD. RW') (UBJEC‘ «<ExternakAddress. edu stanford. smlprultg:( owl.model impl DefaultOWLUINdraduab> ) [rdl . labed ) lwd versioninfo ) (rdfs comme, =

(5-3 CO_RW) (i5-3-naeme “CO_RW") [OBJECT cBxteral-Aoaiessedu SLanford Smi,prateger. owl model Impl DefauncWLINGrsgual>) (10rs 13081 ) {owl verskoninfo ) (drs, comme..
ject (1s-a COZRW) (is-aname *00 T smi ¢ owd mode! rdifs iabel

<Extarnal-Address edu stanford smi prategex Impi DefaultOWLIndraduat> )
3 152 CO_RW) ((s-a-name *CD_RW") (CBJECT <External-Address edu stanford smi protegex. owl model imp| DefauliOWWLIndividual>) (rdfs. lsbel | (owl.versioninfo ) (rdfs comme...
30 (\-3 CO_RW) (I5-3-name * CU_RW"] {OBUECT «f versioninto ) (rars comme. [
N (-3 CO_RW) {15-3-name *CO_RW"| [OBIECT <H PVBrSININD ) (s Comme.

0

0

(52 CO_RW) (5-3-name 1CO_RW') {OBUECT <Bf (MaIN. object (is-a £0_RW) (is-a-name *C0_RW*) (ORIECT pot:versioninfo ) (rars.comme.. (=<
(5.3 CO W) (155 *CO-FW") {DBJECT < (E <Extermak-Adress €0y SLaNtong smi protege owl madel mpl DefautoWLIngMauals) pu ""'M"'“; LTS ot
-3 CO_RW) (1s-3-name *CDRW") (OEUECT <cf (rafsabel ) (awi versionindo ) (rofs:camment ) (rcfs memaer ) (NAME *C0_RW_2044823%  Lafversioninto ) (rofs comme.

54
3
HEH
'g
3
E

Sooosgosgss
SBE8EB588,

36 3-2 CO_RW) [\M‘mﬂn *CD. RW'HWJEC'I <BY (raifs (sDefinedBy ) (rdfs seeAlso ) (owl diferentFrom ) (owl sameas ) (rdf value ) it versioninto ) (rafs comme.
37 (MAM. object (- Flopipy) (1s-a-name *Floppy’) [OBIECT < e oreroin o ) (rativpe versioninfo ) (rdfs comment .
8 (MABL abject (15-3 Hard_Disk] is-a-name *Hard_Disk') [ORJEG] P70 | ) (owt versionina ) {rats co
39 (MARMobject (is-a Hard_Disk) (is-a-name "Hard_Qisk") (OBJEC] *EXternak-Address edy starord smi protegex owl model impl Defaut CWLNamedClass>) |} (owtversioninta ) (rafs-co.
A0 (WA object (-3 Else) (is-a-name *Else’) (OBJECT «Externald (nas_sofromaste ) (has_ictate ~2004/1/5%) (STARTUP-FILE ) ( STARTUP-EXPRESSION  foninfo ) (rdfs comment ) (rcf.

g

(8 E13e) {13--name "Else’) (OBICCT <EAEMANY 1y { BEFINITION NAME ) (. DEFINITION nl) {KB-SAVE ) (has_upccode "40105138332)  [OninM0 ) (1ot comment ) (rot

a2 (MARL object (i5-3 Else) (15-3-name “Eise) (OBIECT <Extemal forinto ) (rars comment ) (rof.
a3 (MARL-DBJEC (13- EI3€) (13-3-name “Eise’) (QRIECT <Externai (M3s_tweignt *1 06°) (nas_jowiae *20°) (nas_imades "DVD300r) (nas_iolong *30°) (Nas_oest  foninfg ) (rafs.comment ) (1ot
44 (MAM. object (-2 Else) (is-a-name *Else’] (OBIECT «Externald "HP DVDHBRARMAE") (has_intaxcost "3300%) (has_iwide *15°) (has_iprice *3980°) Jorinta ) (rdfs comment ) (res”

2l
(£-3 El$€) (163 nam "Eite") (DBIECT <Extemallinas adiprice i) (has_shuna *2044823°) (has_ihiong 207 (has_iohigh *267) (has_inhigh Jorinto ) (rdrs Comment ) (FOF.,

act (is-3 Else) (19-3- g CT <Edernal jonint riifs comment
s E;:; e =55 H%E‘;, <termar] 177 (s cins 157 st 00 (ras_buyerno s nas_icias 17 ras_sssepn - [0 3O SOTRET
ect (1s-2 Eise) (1s-3-name *Eise’) (OBIECT K&ncma». *5307) (has_venno *14007°) (has_icolor *g1°) (has_imarkna *57°)) l)mnm) rurs, comment ) (rof.
Bt {15-2 Else) (Is-3.name “Eise’) (ORIECT <Ext 0 ) (rrs comment ) (ror.
ject (3-8 Else) (Is-3-name *Eise) (ORIECT -'E)nmm. o Ciose orinto ) (rars zumm:(rz
MARL_abjct (-3 Merchanditsi_Appurterance) (i-s-name "M [ Rie] LDef :
m wauwwunumauahw.

ct (1z-8 ¥ (i-2-name = TToTEeT
t (52 ¥ (is-2-name ) (ORUECT

ron
StaNford Smi protegex ow midel

duatz) {r 1]

13 : JESSHYfact

#4Tmapclasst® * FfBfact® & % —{Hobject * A {Bobject @ i$ I A7 B ol #8 5 BB M5
HIRLHAR > Flde @ AAHE A CD_ROM (CE##) i f@instance » AR N BT AL #h L2
(is-a CD_RW) (has_iprice "3990") (has_skuno "2044923") %% - #f & i3 Befact#RAF T
Hemoy KAt o BT RAM K TIZFIESS ruled i BefactiB /T # ~ An & - b AlJavafz
R ¥ T E &jess.Rete’E L JESSHE 3 51 % » 3 E 4 JessTabF I A4E A » 3t & #@mapclass#y45
4 NontologyZ FF » A HAZXAW T ¢
import jess.*;

import JessTab.*;

Rete engine = new Rete(null);
engine.addUserpackage(new JessTabFunctions());
engine.executeCommand("(load-project Product.pprj)");
engine.executeCommand("(mapclass Television)");
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2. BB HERA A LUEEHER
% ARBE A ohinstance T\ £ Jessth 0 fo ik TAZ BRAE T 15 3B M A 4 $5 /- @ 4 $HJess Rule ¥
Jess Function * # % 7 X F] % = fpesssB 5 ATl » 3£ 5 o9 A LA AT B2
(1) —fztk @ FrA R ETERAAZFGDHEE £ FTIRE AR BT B iz £5T
LR ETEET > T BTF RAFFR M B 5 B FHRA -
(2) T#M © RATEAR B E RN BEATHE - SRR - I EBA
M A GG E B o T ST R A F SR~ FTIE R MIRHA o

)

¥ o

)
I

®

B ERRiElER

A RAFHERAICRE T HELBITER  HUREEFNAAREARAEELAR
B RIBAR R R s 0 S RETARGBRA -

— ~ Rt £ AERER

A AZBPTIRAGFTES Hlava » TR RRLZ3CRE 74562200617 26
B &H 0 JE A JessiJessTabiy 18 L o JEH AR 69 F & BProtégé » & i#@JessTab% &
Protege%ﬂ]ess ' lJavaB T R R RA AL REERAE RN GHHEA NG TREE
HE AR - RAFRMZBZMSRAAKNBELS =M@ 0 (—) & 5 A Hinstance N
& AR E R0 e A R AT R 0 e kBB R4 09 R B8 3 ZLinstance © (.‘) #
Al G ¢ Je 3k T AZ A9 22 b & 4 # Jess FunctionZJess Rule * B 5 BphiT » & R &
%3t 55 & Funciton X Rule % K B¥ » 12 7T 5 £Rule Base ° ( =) A E A& © {8 F HEIEPT
FPITRB] - A '@ T ZRPUTER -

RIFFHICKE R AR E R @ Lo Beln KRB M H ZOE #HAF M 5T 4
%o BISTABE R A RR - AR AR ELRTH 4 HEEHELRALR
FoMmABREY R EAFELHER W RAR R EREHARMBA—RTELE AR
VAR BN ME TIRAEB B RIRRTHETHH > ABRBEAE SRS R BAEARTER
4 A5 R B A ﬁt?]‘é?%j:éﬁ% SR BE M AF AT A 0 Rl S AR
PR R DA - 25 RTARZIE S RIABRAMEE » mkfh » REHETRFA
S AR BB ﬂ*aaﬁi‘f- R AR EE D » GRIRATZEE LR -

MR B A K O Jndlk TAZ BRI ARIR R BATE » AP AESE N B AR TR
EHBRAATH RS o ERNLTEIEGEEE R ITRRR—EEEETR
Al - AR R R RS R DR AT IR -

VAR & A RPTE L Z A E ] FA R E APsudocode 23, ¢
(—) #A— (4@ 14) : Check_Price_Vary > 2 £ b R HEBZEERK » S HA S

WK EEBILFERAFR0% A EELRBR - BPITET -
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For every instances

if product_vary_price # nil

and if (( product_vary_ price-product_ price) / product price * 100) > or == ten
print the instance’s product_number & message

14 : #B]— : Check_Price_Vary

(=) RA= (w@15) : Check_Vary Day #wE@emit cE A ERailzia£ R
BAELEVHALR  ZVALER TREBGREZBFR -

For every instances

if product_set_price_date and product_vary_price _date # nil

and call function CompareDate to compute the interval between the two dates
if interval < seven days

print the instance’s product_number & message

B15 : {81 —

: Check_Vary_Day

MARARE

(=) A= (wE16) : Check Price_Intaxcost * &2 H L FEE L 5]
IASFLR A 0 BT

1.0 (PP A AR + vk B P e (L 3 RS % 203t AR )+
A AR E N -

For every instances
if product_price < (product_Tax_excluded_price * 1.05)
print the instance’s product_number & message

: Check_Price_Intaxcost

16 : A=

(w) RAwW (4e@E17) : Check_Brand_Size * #x E B 3@ % » 48 B St R A%k
BRBEERKRE  ZRTHK BRRMET @ B TREAGRIZTEERGE
Mo

For every instances

if any two instance’s product_supplier_number, product_department, product_sub-department,
product_class == each other

and if one product_size > the other

and if one product_price < the other

print the two instance’s product_number & message

El17 : #REIPY : Check_Brand_Size

() A # (4@ 18) : Check_Price_Range * #: & & st 18 44T &4 &k X H ik IMB
REHE BEARBBELERLY -

For every instances
if (product_Tax_excluded_price * 1.05) isn’t between this product_class_price_range
print the instance’s product_number & message

B 18 : #8BI# : Check_Price_Range
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(7<) #A>< (wE19) : Check_Weight_Range * Wt G R B LR » mEB SR EE
REBEAERRTNESTESEIE -

For every instances
if product_weight isn't between this product_class_ weight_range
print the instance’s product_number & message

B 19 : #]817X : Check_Weight_Range

(t)%@%(%im)'Gmk&mRm@’@ﬁ%%%%%%§%ﬁﬁﬁkﬁ$%
}35%. %ﬁuu}iﬂ-ﬁq_rir‘ﬂ °

For every instances
if product_long, wide, high aren’t between this product class_long, wide, high range
print the instance’s product_number & message

B20 : #RBIt : Check_Size_Range

(A\) HAIA(GmE21) : Check_Category * # & v & FRIE L R R rfam - o R
7 e RH 8200t - 4p oy A4 21 ey 5] 0 RIBABAA IR o

For every instances
if product_size # the product_class’s_ size or isn’t between product class’s size range
print the instance’s product_number & message

E21 : #H8I/\ : Check_Category

CERXRKEMEEE - FIE

AT RHEHEAL T RAICKRE 3, 436200641 F 216 F A H E/TRE > 3115
AL ETEABEAEZERB AL TR > LAERABANERBLE R T
(—) B228TF : AFREARA —KREBBELREHLERAEA0%SE TN L3t
12788 o0 - RBEREEHH T EBORA > LA SBEREDHRBIORIF Rk TH
AR B R o M BEAREEBR MRS HTRA I T EFTE AN &
KRR RSB R FRUGIR - REBEE D AN TE ERE AT -

(=) B23%T : AFERBARAN KR BELREHIMMEZB R A LR ZE S 3
178 - RBEREFEHAE : LEBEAEHAMMEZARIALAZIER  FHAK
T ORR AR AR o HILE S REE 0 BATHRA TITEERE A ELEZ
Heb 0 THBGAREEZBEZEIE -

(=) BE248aF @ Ao RERA A =K% B ERIEASRRARTE & E3FE134%8 - i ob ik
ATHALEERATRmA £ZF 0 AR Z7]FE & BB ASRRAGDHE
e B IRALMESEE IR AR BRI 0 ABE % “consumer hackers” XK F T R ITHE o
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ot

Check_pi
Check_vary_bay

o vary

e

frRUE

Messae
aming: EPEC EC IH 2044768 Price vary rate IS o big, above ten percentagel
Aming: AN DVD 2045893 Frice vary rate Is oo big, above ten percentage!!

MAITING: AM_CU_2U433 1 Frice vary rate 15 oo big, anove ten percentagell

MAMING: F_SU_51-Uu_21U441 U3 PRIce vary rate 1S 100 big, abovs ten percentagel
arming TV_Flal-Panel_>1_7N4AN4A Price vany rate i5 10 i, ahave ten parcentagel
arming: DTV_DUD_One_3M447R3 Price vany rate is inn hig, abve ten percentaeil
aming: CUTR_Digit_3_2045361 Price vary rate is 0o big, above ten percentagell
aming: CUTR_Digit_3_2045363 Price vary rate is oo big, above ten percentagell
arming: CUTR_Digit_3_2015361 Price vary rats s 0o big, abovs ton percentags!l
arming: CUTR_Digit_3_2015365 Price vary rats s {00 big, abovs ton percentags!l
arming: CUTR_Digit_3_2045362 Price vary rate is {00 big, above ton porcentagelt
arming: C_D_500 586_2043364 Price vary rate is 0o big, above ton porcentagelt

[—~Engine is finishedl

22 : FHEI—H#HAER

insort nstance | Commands Ean_| Commands ENoes

Getall File: fxom dix. ies  [Rule_ Vanrrsw

[Cheek_Price_Many [Cherk_any_Pmy
Check_Vary_Day

e

rming: F_MO_500-539_2043408 price vany days are 1965 than seven days, It 15 happensd rewim mo

~Cngine is finishecl!

23 : AR ZHEGRFER

Insert nstance | Commanas Fan_ || CAMMARGS FReRITA

Get ol Files from dix. got

T ——

[Chock_Prico_intancost Check _Prico_intancast

Eoncre et

rRUE
Mascags
arning. Olhiers FO Fros-Gil 2045986 prive riisy Have probler st Price is chieaper B inlaxeust
arming: Wirsless_Long-Distance-DECT_3045211 prics may have problomel! Prica is cheaper tha,
rming, Wirsless Lung-Distanve-DECT 2043871 prive iy v prublermist! Prive is chesper s
‘arming: FCP_ineluding-anwaring-Machina_2043045 prica may have problams|l Prica is chaapar,
i, MP Ti-Burd 3044578 prive my b problem s Pice 1S chesper an nieost
‘arming: MP_Tri-Band_3045882 prica may hava problamell Prica is chaapar than intaxcast,
i, MP Ti-Burd 3045181 prive my b problemsi Pice 1S chesper an nieost
‘arning: MP_Tri-Band_3041848 prica may hava problamsll Prica is chaapar than intaxcast,
arning, MP Tii-Burd 3044988 prive my b poblemsi Pice 1S chesper an nieost
‘arning: MP_Tri-Band_3041810 prica may hava problamsll Prica is chaapar than intaxcast,
aming: MP Tii-Band 2045082 price may have problemsit Frice is cheaper than intaxcost
‘arning: MP_Tri-Band_3045081 prica may hava problamell Prica is chaapar than intaxcast,
armina: MP PHS 2043934 price mar have Broblems!l Price is cheaper than intaxcost,
arming: MP_PHS_3043011 prics may hava problemsil Price is chaaper than intaxcost
‘arming; MP_PHS 2044092 price may have problems!t Price is cheaper than intaxcost, =]
< i 1 I3}

24 : FHBI=#ERAER




WEEB8H Ft6 F=

n

50

(W) B258F : AT RERARB WK ERTHK - BRROETHE L H3FE172
B HHARAT o MRS ERERE KR RTT BEmEERE AR
HHAE - RO THRER SR T BB EERIEMAM - ABE S 48558 % E AE T
43R o

Got oll Fileo from dix. Files  [Rule Brandrsw =]

Check_Brana_size Check_Brana_size

Il o |

25 : MR UHERER

(Z) B26887 : A RFFEARINAE 5~ EREZFHHREMN > E3H18 - 5149
AL ELSBARERATRETET  AASARERARETELEA8 H KRR
AR NEE o WwPDA ~ FHERFE S 0 RIS IR AEEE MR HEE
HEBANE -  ZEPDAR R T2 XM ERBATAEENT  BlZA RN EEE
TR - RALRER RSB TERAARDAERT - RRNEEH B
BETRAESADAN 25X ETH S HEMAEARBTESA AL BIEH
B S EETEASR  EARARNE S NARL TRFKE SEHK - T80
SMRRTOERHARR B AN ERAREN -

26 : RAAHERMER




RRAERAERIRERNERIEHE IR 51

() B278aT : RAMBARHER T2 BRGE R > X518 - AR LM E
A (EAM - kA RRK - Bl @a)  RERTRINETH ST
o BEL R TR EER B SRRERESHE  FTHRATETHRNE
Moo HIERA BB 7|7 - Fa45R 09T o o

B27 : FRAI\HEGRFER

$%%ﬂméiﬁ#%%% THESE R AR E  MELRRERT RHEEETEAR
RE B iR AEET RO H LA 0 W HE AL AN B - RS
B BEK - Tﬁk%&)ﬂﬁ%*ﬁ%%%zAﬂ&%ﬂﬁﬁ A 455 BT A
BEHARD TR RBRKER - AAFT R B LR Hagsh 4 H%ﬁ
SRR B2 3k 5 0 T IRALMEsE R R B M sh A e A By T B -

1B~ 423

wor v
— - f5in
AR R A L S AR S  RIFARE Ry ook g sh - B F 4k
EEHRENRANEEZEFTRIE  BEHBRBIZETMEE RK > A RIUTRA S BE
Wk H ML - A ER KA o RARZ AR TRk T ¢
(—) BEERNERARRTSE D RAEHR

AAREBBEBEANLICREET AN EEA ARG X ER S0 Bk
SEER MG AT RMAMFEINE c RAFTHEAR R LT AN > 4R
wm%*é%iiiﬁ%$%&%’%ﬁw%mﬁ%%z%$’@W%%K@zé%w
PO T SRR T RRESS - A sk

(=) BITEIMEAE S REEAA
RAFRELZFBEMHAA  BEFBCERH I AR RIRB I &5 Ao B




B8R £+ F=H

n

52

L\::‘ifé)*i AR SRR A R R ATEIRAE A TRAZERYERE
» LR s R A PUTIALE > EEREAE RTINS

(=) BITEEEEHREE

A RBEEEE A M BT ALEEM "*%Aﬁ"mi\mnm BH AR Ak A A
EEZJessHLA] » FrJessTab®e & RAEY 4 Aless » By HEHFI FHIFHBER - REMRTR
R AR o ARABIRB M LA R A LA -

(M) BREHRBEIRD ATEFE

BAT#Es A MA L BN A1 ARAIFX——WARKE > LM X
SNEEBEE EPTR > BIER D TROMASRRENAMBIKIN - KA REEZE LA
A HHIRERANE S KRS E I BEEEAR  TRE R RIF M sE N B Y IR R
S PR o

Z o RERWHESGE

KRGS B ATAE 5 A AR SRR 6 B - 129 TR E A R o kAR T 4
L TR

(=) BETEITEREER

RBTRPTAE B AR ARRIRAICKRE RGN TR AR EIATHR
B A8 PR32 R E F G P H R HB] - KR FI6 R E 57 T HRIL AR S AT B R
FooMEMAEIESAREH AR TEE ) OMANRTR - X ARMEMAR SE
EHRR SIS B AR - BUR AR B AL ) REAN R Am TR -

(Z) MEEEMEENHMA :

B AT AR AR BT RA AN E S AR S RREIELEFTEFTY ZMER
‘J C B E R i@ B R Hinstance © R ARFTRTHEERA )5 & - HAAEHIF
T AN ET RS AMNS  KRATAR S R AETHER - e T B TR A
LHLA B o

(=) BREZZHTE
% 4% B AT/E 3R BtJess Rule ~ Jess Function®g e ~ A H A A8 5 o R &

o ARTHAHRIAZANTRAFESLAET L wdRAHR TR TN TR E
ITRAIBEAZ - AR BLRERFAR B0 ) A

5 omg X

%4 IRk

1. Bollegala D., Honma, T., Matsuo, Y.,and Ishizuka, M., “Mining for personal name aliases




RRAERAERIRERNEBREE IR 53

10.
11.

12.

13.

14.

15.

16.

17.

on the web aliases,” Proceeding of the 17th International Conference on World Wide Web
2008, WWW'08 2008, Pages 1107-1108

Briiggemann, S. “Rule mining for automatic ontology based data cleaning,” Lecture
Notes in Computer Science (including subseries Lecture Notes in Artificial Intelligence and
Lecture Notes in Bioinformatics) Volume 4976 LNCS, 2008, Pages 522-527.
Chandrasekaran, B., Josephson, J. R., and Benjamins, V. R., “What Are Ontologies, and
Why Do We Need Them,” IEEE Intelligent Systems, Vol. 14, Iss. 1, 1999, pp. 20-26.

Cruz, C., and Nicolle, C. “XML-IS: Ontology-based integration architecture,” WEBIST
2008-4th International Conference on Web Information Systems and Technologies,
Proceedings Volume 1, 2008, Pages 273-277?

Daconta, M. C., Obrst, L. J., and Smith, K. T., The Semantic Web: A Guide to the Future of
XML, Web Services and Knowledge Management, Wiley Publish, 2003.

Davis, R., Buchanan, B. G., and Shortliffe, E. H., “Production Rules as a Representation for
a Knowledge-Based Consultation Program,” Artificial Intelligence, No. 8, 1977, pp.15-45.
Ding, Y., “Ontology: The enabler for the Semantic Web,” Journal of Information
Science,” Vol. 27, No. 6, 2001, pp. 377-384.

Eriksson, H., “JessTab Manual--Integration of Protégé and Jess,” http://www.ida.liu.
se/~her/JessTab, Linkoping University, 2004.

Eriksson, H., “Using JessTab to Integrate Protégé and Jess,” IEEE Intelligent Systems,
Vol. 18, Iss. 2, 2003, pp. 43-50.

Extensible Markup Language(XML), W3C Consortium, (http://www.w3.org/)
Friedman-Hill, E., “Jess in Action: Rule-Based Systems in Java,” Manning Publications ,
2003.

Giarratano, J. C., and Riley, G. D., “Expert Systems: Principles and Programming,” PWS
Publishing, 1998.

Gruber, T. R., “A Translation Approach to Portable Ontology Specifications,” Knowledge
to Acquisition, Vol. 5, Iss. 2, 1993, pp.199-220.

Gruber, T. R., “Towards Principles for the Design of Ontologies Used for Knowledge
Sharing,” International Journal of Human-Computer Studies, Vol. 43, Iss. 5-6, 1995,
pp-907-928.

Horrocks, I., Patel-Schneider, P. F.,, and Harmelen, F. V., “From SHIQ and RDF to OWL:
The Making of a Web Ontology Language,” Journal of Web Semantics, Vol. 1, No. 1,
2003, pp. 7-26.

Jovanovic, J., Gasevic, D. and Devedzic, V. “A GUI for Jess,” Expert Systems with
Applications, Vol. 26, No. 4, 2003, pp.625-637.

McGuinness, D.L., Fikes, R., Rice, J. and Wilder, S., “An Environment for Merging
and Testing Large Ontologies, Proceedings of the Seventh International Conference on

Principles of Knowledge Representation and Reasoning, 2000.




54

B8R £+ F=H

n

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

Musen, M. A., “Dimensions of Knowledge Sharing and Reuse,” Computers and
Biomedical Research, Vol. 25, Iss. 5, 1992, pp. 435-467.

Nault, B. R. and Storey, V. C., “Using Object Concepts to Match Artificial Intelligence
Techniques to Problem Types,” Information and Management, Vol. 34, Iss. 1, 1998, pp.19-31.
Navigli, R., Velardi, P., and Gangemi, A., “Ontology Learning and Its Application to
Automated Terminology Translation,” IEEE Intelligent Systems, Vol. 18, Iss. 1, 2003,
pp-22-31.

Negnevitsky, M., “Artificial Intelligence-A Guide to Intelligent Systems,  Addison
Wesley, 2002.

Noy, N. F., and McGuinness, D. L., “Ontology Development 101: A Guide to Creating
Your First Ontology,” Stanford Knowledge Laboratory Technical Report KSL-01-05 and
Stanford Medical Informatics Technical Report SMI1-2001-0880, 2001.

Noy, N. F., Sintek, M., Decker, S., Crubézy, M., Fergerson, R. W., and Musen, M.
A., “Creating Semantic Web Contents with Protégé-2000,” IEEE Intelligent Systems, Vol.
16, Iss. 2, 2001, pp. 60-71.

RDF Primer, W3C Recommendation, (http://www.w3.org/TR/rdf-primer/)

Ruckhaus, E. and Vidal, M. E., “XWebSOGO: An Ontology Language to Describe and
Query Web Sources,” Workshop On Web Information And Data Management, 2003,
pp-62-65.

Shortliffe, E. H., “Computer-Based Medical Consultations : MYCIN,” Elsevier, 1976.
Speel, P-H., Schreiber, A. Th., van Joolingen, W., van Heijst, G., and Beijer, G.
J. “Conceptual Modelling for Knowledge-Based Systems,” Encyclopedia of Computer
Science and Technology, 2001.

Vaculin, R., and Sycara, K. “Specifying and monitoring composite events for semantic
web services,” Proceedings of the 5th IEEE European Conference on Web Services,
ECOWS 07,2007, Article number 4399738, Pages 87-96




