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Abstract

Ontology technologies can better represent the knowledge implied in various terms and concepts
in a structured, computable and shared form. The ontology based knowledge representation me-
thod has been widely used in many fields. In view of the lack of efficient OWL (Web Ontology Lan-
guage, OWL) ontology knowledge processing and integration tools in the engineering information
processing, based on the study of the knowledge representation framework, language syntax and
document structure based on the OWL ontology, an object-oriented OWL ontology knowledge base
representation model is proposed and designed. A method based on XML document parsing plat-
form to parse the OWL documents in a RDF/XML format is implemented, which can convert the
OWL ontology knowledge base into an object oriented ontology knowledge base. The presented
work lays a foundation for the subsequent engineering semantic information reasoning and
knowledge retrieval service.
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1. 5|8

HIR R A — PO A8 T AR 1) ST S AR B — PP iR, B UL AR —H2E, — Rt L
AT DA ) T Fik AR B S50 o B2 T RIIR IR AT DUGH B ER FR) UHEAT HE R, DR R R R A2 5
PN TR REN H TS AEERT . AL AR R R IR anE A ok . P A N R Rk, 18 %%
Foonid, MESRFRRVEH A BREt 0 BRI AR ISR, Toik e AR SR s e I AHERRRE 7). DRI AE AR 3%
2EHL 4. TRITHAE R RRME. AMRER—MIE AR, KT IE RS A F A A 1
VEAMI YR, RSB aF M DA —Fh i 4b i I BRI L= SRR B ARE . MRS AR & Mk, [H)
IFREE 1 X Web HARKIR R, FET AR ARERITECEM 3 Z N ].

OWL (Web Ontology Language, OWL) [2]5& H1 [l 5 77 4E R 2H 21 W3 C i 752 A (1) 28 T AR 138 X
Web #HIES, HEAIE L Web #NE S SWRL (Semantics Web rule language, SWRL) [31#) 5% H A 58 K 1
HERFR TR, MAHRR R BAE ol KRIRGE I RHERERE /1. OWL AAREINR R FEA 2 E A 718 X
Web HEZ2 A0, H XML, XML . ZYRIIAHESE RDF (Resource Description Framework, RDF) [4].
RDF A1 —P iR 12 5555 . OWL KR PEIE W A FE AR & € SUPE(TBox) M AsyE: 1) 1R SE 4 E (ABox)
FIENRFIEE, FELL XML/RDF k& X A7E . OWL 15 5 2 AF il FH AR KR FR T 5 bl et iz
ML R B HERR VR . 7538 ERIA T L XML, RDF. RDFS H & 555 1 n] (fEHL 85 3R N A RE 1. 1R
LT B OWL i 5, W Protégé. Jena ] OWLAPI. Fact++25. [ifi 45 1M A A1 AS AR K8 o 8 K K
TR, EEE R R A EAA(E AR L, RN ESR OWL AMEERF RS AR TP RE
BAbHE RS .

2. HEXMAIR

H T OWL Z1 iR AR 7 203 DA YR & Protége [S1ENERE T, OWL API Fl Apache Jena 5 il 5 1]
FHEEE, HRH Java B SRS, HAFRBRAR, HIRHEEANE CA R I REEEL, NHEES R
Java API ELER IR ME, B3, KA C i 5 SEILA) Redland RDF HEZE[6182 44t 7%t RDF = eI 171
IHIIEE, (HIEERZXT OWL HISCRE: SCBR[71RA CHIFR—AF T A& RDF —Judl. filhr
RDF/XML SCRYFIA L] OWLepp FE; fLEHS1HFFL OWL 7E.NET 353 F b, (HAARE, EHZ ma.
5 H 02 A8 F BT A RER BlA A A E SCE WA ARHEEE A TR, R OWL AR FREA

DOI: 10.12677/sea.2018.73015 133 Bt TR S N


https://doi.org/10.12677/sea.2018.73015
http://creativecommons.org/licenses/by/4.0/

kA, GRN A

IR -

ARLAERT OWL ARMIRRRGM . FRGE S ORIk A AEI s Al B, R VisualC++2010
R R E, PREAISEIL T K OWL & SCHIENRMES . SEI AR BeGS B CHE XX R, X RSk
a0 = A SRR BRI, B AE SR AR AR AR T ) 0 AR R R R AR B, IR 2 I 3 A AR AR S R
(R NEAEFRIRAE S ARSI JRE . KRR S5 7 T (SRS, A JE SRR R KR R
FT R H:Ail

3. OWL A {&RHmiRE
3.1. OWL Z&{%

OWL & W3C HZUHER (15 bril F RO PR EA R HIATE 5 o & 57 /E XML/RDF 45 A brdE LAl 1,
TSI R 0 T R I AR S SRR A R & AR . TR T OWL @SLHIAMAA F 5 1)
B ERIK e )T BAT 5 3 A HEERA LA, 6 0 175 AT 0 2 2 I PAY P AR R 8 2 T BB 2R

OWL #2417 =Fp ik fe 14 1 718 S[4]: OWL Lite. OWL DL 1 OWL FULL. OWL Lite %% fé
JI855, OWL DL (DL R iR 2 50 ) BE SCRF 5 S R RIA R /A RE,  HIXMHERL R GERENS (RUETH
—EVERECAENE, ERAE T OWL B S WA Y, EA —E MRS . OWL FULL &i% 7 OWL i 5
HIITAT A, I HEUGH 7 OWL DL H PR il . AR 508 /2 OWL DL,

OWL 7237 7E RDF Al RDF Schema 2 I, R T XML )% . OWL SCRSIE # ARy OWL Ak,
—> OWL A&, B JE MEAI 2L G A XML OB, PRl —4> OWL AAKA] PLE Ry XML
ME R SR, ARG ER. ARZERFTRMEEGE.

—/ OWL AAAMIIRITCER L 4> rdf RDF Jo 3R, MRICHRIE 1ZAME i) —H b 4 23

<rdf:RDF

xmlns:OWL ="http://www.w3.0rg/2002/07/OWL#"

xmlns:rdf ="http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"

xmlns:rdfs="http://www.w3.0rg/2000/01/rdf-schema#"

xmlns:xsd ="http://www.w3.0rg/2001/XMLSchema#">

PN AARE T REN — AW ST 40, XL S O IER . AR ERIM SN E AR, B
7 OWL:Ontology JGZ o FHI/N4H OWL AR Iu R MEMETLEK[4].

3.1.1. #XE

OWL #1452 X 7 OWL:Thing A1 OWL:Nothing %28, OWL:Thing {7 282 Uk &5 ¥4 () 5 W, £
& T ITE B MAFAER ), OWL:Nothing AARZ I, L TIZREHHIRIE . I EE SCRZE7 7%
T B S A M . BRI, BT T E g ORISR ARIE & /2 OWL:Thing 52K

1) FRH5E

5 ] LB H OWL:Class F25K L, 5 Wi X —/> 44N associateProfessor 12, [FlH) & &
T #H N 5 academicStaffMember [-535:

<OWL:Class rdf:ID="associateProfessor">

<rdfs:subClassOf rdf:resource="#academicStaffMember"/>

</OWL:Class>

2) KERZFRXRZAH

OWL FEE LT RABK AR
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o FAHAKFR: H OWLdisjointWith B3 E X — MK 5 — MR, BE LK.
o X FR: H OWL: equivalentClass ZHE L — MK 55— AR AHFBH FMT

3.1.2. ¥fETR

FKREWARRR, ERR ARG —ADREHE, € SRR

1) Friksrk

OWL 055 1 R PR SR (5 k-
o XTHAEME. XG4T LB S ] OWL:ObjectProperty bR K E o i G4 I8 5 R R 5 AN B 1) 5L

Bl Z AR 2R o
o B BRI T LUE I OWL:DatatypeProperty #5325 5K 2 X . KK SLH1 5 RDF 3588 XML

Schema %48 KA [A] (1) K &

2) RetERE X

ToiR AR GRS A B RF I, ARSI E O, T B rdfs:domain E SCRFE K 2R 1)38((domain) ,
rdfs:range & XK R TEH

OWL jE X T —HFME R R A B, BI04 % & inverseProperties. S5t ¢ & equivalentProperty. F&%(
K % FunctionalProperty. XfFR5E % SymmetricProperty. Flf£i#iJ¢ & TransitiveProperty 2% R . Jh4k, 4§
PER] LLIE T OWL:Restriction K iEAT BRI, J& LR KA A5 allValuesFrom. someValuesFrom.
OWL:cardinality. hasValue 5287,

3.1.3. EfITER

AR AR, OWL it KR8 rdf:type K Lo T S22 8HME, Bk, &4t
151 2L 4% BT J 2 1) A e o

S 5 S 2 AE I A BT SC R, K EA EL AU 98 A RDF R AR B . 200t 561 %
PRRHR AL A B AN, (B T AR Ay szl J FL il 2 T 2 &R

3.2. OWL A{EHIREIES

ARAR L —FhEE R PV SORT AT IR L IR AT R E AT Ak i, 38 A A P 1 A5 B R
W R Z R TR N I AR, AARENREE T DU Cy Rtk Py S 1 SG&R R MR BE 4 ZH ki) in
5 HEIR: KB={C,P,LR,A}-

Fik—0 4 Lid 5 Jedl N R =AM ER 5

TBox: /& 1% U I E S ARE £ G - Tbox WA A 1 A1 TRME S A B DL RE S 5 HE& 2 AR 5G &

ABox: JESLBIW SIS . W BMESFRICH — 41526, B ERERE RIES: LB 550 2 7]
T IR 2R A RDF A5 R AL K

FIO 0] P R 7 A B A e = A 2O, 8% R FH SWRL 5 5 8 o

R = OWL AR AR ERESE, sl 1 pos.
3.3. OWL Ui A AR et

TE X AR E R IR N 2 T AR B AR SR B A b, 35T IR U A R AR ERESE AT OWL 5 & &t n] LA
PR RIR R . SR e 4R OWL 1E S £ T B, Ao . —BCRHA RS TR 8 A
WA, H AT A 1 OWL AR ER S T A 2 t i AR K1 K 1) Protégé ARGt 3% .

£ Protégé ARl 25 Hh A A 51 LB VE R 2 IR B AR 514 o, F P o] DUdd s s AH R 9 10 H 6 82 51
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Figure 1. Ontology knowledge frame
1. REEFEIREEAESE

GEHARIE, TR B S, R EMSE IR BB URAEAY, Protége SCIF R B, IFXTH
AT — SR, IR H R AR AT R, 1T LA Protégé 1N R s Ak i 2 Ml X SRS 2
fU45: XML, RDF(S), OIL, DAML, DAML, OWL % R#%iE 5.

AR SC BRI AL ) OWL AN /& R F Protégé ARG 4B 28 4 2 I A 44, L RDF/XML %20 OWL
SR SO
4. OWL A FMIRMEEM R TR
4.1. REEIRER BRI

TH1 [7) %} % (Object-Oriented) /7 V4 K 25 M Sl A HAT SL R @ PRI X R BT RAME, X R 505

Z @ O RER R ALK . (TR M RIERRTTVE, BASRE. SRk, dRte. & T4y ik

s, C&) ZMHS&REERENEF TR Y.

BT BB OWL ARFHRER & oz b, ATl R AT C++28:
1) Bk
¥ OWL AR TBox HHIE XM AM G ERBEMSR, & X —1 CH+HE&%k:

CClassObject, Rl TBox H [ S HT A Ask AR AL S B CClassObject F—NSEAFIX 5
MRS Bk 2.1 A4 OWL ARG TRFF M, F 28 LR

o RUFR. RRMEALIR, B CString R LR,

o AT, AR LN CEFEARRFRER TR, X R TR T R AARNES A
—AEEFR R I AE 2 A A B E X, EAEA R A A A ) A SR EAET R, —BCRA AT
ILEM SR — FHRRR KT E X

o X RIEEr, WITZIBE S OWL AMRKMTHE L, RS HIZ IR .

2) WG
¥ OWL AR AR FE h TBox H 18 S VE SR 0 RUB PEEAT IR, & L—A> CH+xf RETEE:

CProperryObject, Rl TBox H1 & SIIXS G & PR IR WS AT B %) 528 CProperryObject & 1 it . i

P R 2.1 A E OWL ARJE I u R Rr M, 2w L P R @

o JE XIF(domain):

JE SR RIS R Pt RITE L, MR4E BiiE L, HBETE CClassObject & S I RulE H+2K

JE XX RGP, A U I & L—> CClassObject R KL R .
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kA, SR

o {HiF(range):

IR R 8 S A R GAEZA VR R X R BT A 0 T AR & o AR i X, (A
HBEAE CClassObject & XX R B H20E LR RGN, 7] LUE L—~> CClassObject R4t KK R .

3) FAEEER

A0S G 1 R WS LA 2R ABL, - AN [R] PR A X 5 8 M o TR SR 2 TR PR G 2R, T 2090 Ja M ) i i ik 28 s
{5 F1 RDF 378 XML Schema $#i 8R4I A6 AR . MR IR 2.1 AR OWL AR Mo R fetk, ¥
OWL A A i 56T 4040 & 1 (1 IR By CDataObject H A4 A 1

4) SN Gk

¥ OWL AR HIREE ABox H BT MASEBIEAT R, € L—> C++3524%f 5 2K : ClnstanceObject,
Rl ABox HH 1) 5E SCI AT A L AR ) S F IR ER LR 9 ClnstanceObject X %o PR M BEA S5 % SR 75 22— A
FrI@ 2R MRS AL &, Dhud B 12 S 1 28 bR iR

H 53 1 ) X REE TR 2R R R R E 2 Fos .

4.2. OWL 4 H B X1 K fR T

AT 248 /44, OWL SCRY4R F RDF/XML 4% 2, 43K H TinyXml2 [9]4F 9 XML f##fT 51 % . TinyXml2
FE—/"%T DOM (Document Object Model, SCRGXT GAAL), H AL EE XML SR U C 15 5 AT
e, BT WHRAFE A XML A& AR SO B AT S AT

A SCA XML SRS GAB Y 2 s AR TS s P 4R, 387 OWL 875 sy REME 1T AL S s AR U4y
R B AR SCAT A R BB AT AT, TR A 3 BTR

EILBE T, ¥ OWL Hpge. etk SERIFIRNIAL 4y CHr2Rt R, Rt R, Sl o
X5, A IR R AARAEAE & H RS, SEIL OWL HITA R T [ % SR IFT RS Fi 46,
JE SRS CHERRFT R 1 LA

5. OWL R ER [E X R TR EHI
T CA A 5 31 082 SR8 SR B OWL Ak 01 B 1 T IF o R 3 s AR

CObject
RelationArray
% 1 n
CClassObject CPropertyObject ClnstanceObject CRelationObject

- strName : CString; - strtName : CString; R ..
- strNameSpace : Cstring; - strtNameSpace : Cstring; - strName : CString; pPropenyO(l;i)l:o ertyObicct*:
- pParentObject : CClassObject*; - pPartentObject: CPropertyObject*; - RelationArray : i ReﬂnstanCeObP' YERIERLE
- pDisjointObj: CClassObject*; - domainObject : CClassObject*; vector<CRelationObject*>; P CInstJa-nce Obiect:

- rangeObj: CClassObject*; Ject;

rangeObject
domainObject pParentObject pRefInstanceObj

pParentObject pPropertryObj

Figure 2. Part class diagram of the object-oriented knowledge base

& 2. R4 OWL ZNiIRE@E EXT &R EE
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sk, RN

HIN “owl” AR _ | proNode<1% “owl:ObjectProperty” b
* o Z B WrootNode T F.;
xmID<~ NEROWLSCHY, HJH XMLDocument i % *
pNPro<4%ZproNode™i i % ¥4 i& —>CPropertyObject
v F s I ApNProBIRHERS S5 5 i iproNode |
Eo o > e &0
rootNode~—3KfSxmID IR 15 A NREIET S, WEpNPro R FEEN. WA HE
classNode<—1% “owl:Class” Fr25E1T proNode<~EHproNodef] 5. 5377 55;
WilrootNode ¥ 1.;

PNClass<1+%classNode™i 13 % ¥ & — > CClassObject
> Kt %R AR NpNClass BN L% W)
classNode™ 5 s FRIJBTENT i, W EpNClass)& H(H

proNode=NULL?

v 1Y HjrootNode 717 A;
classNode~x X classNode] 7. 565 r; *
PpNIn<*+zindNode™ 15 5 % ¥3& — 4> ClnnstanceObject

WG FEARApNInB| LIS R84 W iindNode™ i <

VTR A, 18 B pNInkt) R 2pClassObj
= v
BEBERLIeE . AT R4S indNode<—%x R indNodelt) it. 5675 5;
Rt

Y
i P
FRATSWRLAN  |— BB A Ml 2 113 I 2

Figure 3. The parsing process of OWL files
3. OWL ZHHMEATIRARE

5.1. OWL HIEHFAEIR A& AR EE

HIERHE R A E B HIE S AR, SRRSO 3= & O T TR 7™ it il i
ASCNEE Z ATHE H — AN TREAE B 3R 198 L775[10], 2&F OWL AR AR, KA Protégé #gE—1
OWL & RFAE R ATE U, FEE R~ =54 4
e TBox: & XHliEHFEZ(MFeature class). I LT ZS(MFace class). JU{28(Geomface class). X} G451k

MR [ 4 25 B WA FIZ XA
o ABox: fEMIERHEHRMIE SCEIREEH, S 20 Sqds i SRR J LA i B 23R 5 AE SORR i sh s A2 ik

BN, A5G SRR HEEE AR T, BN I T S FFAE S AR B, ABox @Bl Rl

FSIANT 1 ABox X Gl 46
o HUNMIEE: A SWRL 1 M HUNTE 5 € SCRHEBERN,  FOSEA] — it NHERE 5] S 58 il B A% .

I8 SWRL & S AR R CRAFLE B R RN B2 S o, U n] AORAAAE OWL 3OS, H A& 4

FEVRATE SCRIRFE E ST A 2 R AR AU o

IR =RE S N AR RAEE— A Feature. OWL U, 5 45 A SR

5.2. AR REHR

ARICHEF Visual C++ 2010 FF &G F TinyXml2, FafesZHl OWL AR KR 2 [ TH [ 6 R #5403
R 7 2 A& N EEEL OWL SCRYSCE FENTAE AR NN R X R R oR . B WInAHREE .. 7
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Active Ortology | Entities | Classes | Object Properties | DataProperties | Annotation Pre

[ Class hierarchy | Class hierarchy (inferred) |

< hierarchy: < l__;g__]
Ohject property hierarchy:
Y-8 Thing -
Geomface T =) | X
¥--mtopOhjectProperty
; adjoinTo

coaxialTo
coplanarTo
hasGeomFace
hasMFace
~mperpendicularTo

¥ MFace

BaseFace
CylictricBaceFace
FlatBaseFace
wallFace
ClosedWallFace
© OpenWallFace
¥ MFeature

BlindSlot
BlindSteps
Pockets
ThroughSlot
-~ ThroughSteps

O Synchronising

Figure 4. Part manufacture feature recognition ontology in semantic
knowledge base class and object features

4. EBSYHIEFHEIRAE X ENR E R AR ARG R A5

<owl:Classrdf:about="http://www. semanticweb. org/administrator/ontologies/2016/1/untitled-o
ntology-31#AccessibleFace”>
<rdfs:subClassOfrdf:resource="http://www. semanticweb. org/administrator/ontologies/2016/1/u
ntitled-ontology—31#GeomFace”/>

</owl:Class>

<1--
http://www. semanticweb. org/administrator/ontologies/2016/1/untitled-ontology-31#Accessible
MFace ——>

<owl:Classrdf:about="http://www. semanticweb. org/administrator/ontologies/2016/1/untitled-o
ntology-31#AccessibleMFace” />

L=

http://www. semanticweb. org/administrator/ontologies/2016/1/untitled-ontology-31#BaseFace
-—>
<owl:Classrdf:about="http://www. semanticweb. org/administrator/ontologies/2016/1/untitled-o
ntology-31#BaseFace”>
<rdfs:subClassOfrdf:resource="http://www. semanticweb. org/administrator/ontologies/2016/1/u
ntitled-ontology-31#MFace”/>

<{/owl:Class>

<owl :0bjectPropertyrdf:about="http://www. semanticweb. org/administrator/ontologies/2016/1/u
ntitled-ontology-31#adjoinTo”>
<rdf:typerdf:resource="http://www. w3. org/2002/07/owl#SymmetricProperty”/>
<rdfs:domainrdf:resource="http://www. semanticweb. org/administrator/ontologies/2016/1/untit
led-ontology—-31#GeomFace” />
{rdfs:rangerdf:resource="http://www. semanticweb. org/administrator/ontologies/2016/1/untitl
ed-ontology-31#GeomFace”/>

<{/owl:0bjectProperty>

Figure 5. Owl semantic knowledge base manufacturing identification document motioned
5. OWL & FHEIRAE X FHREX R E
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sk, RN

&Y SHEERRBIE W ALRE - AAELNEES - O X
File Edit View Window Help
_] J H ) R @ t‘," 5

=1 E v aXx FEFHENARE Y ALRRE X hd
-~
=5 CObject

=% GeomFace

% AccessibleFace
% Cone

% Cylinder

% Plane

% SplineSurface
£ MFace

[ % BaseFace
w4 ThroughFace
i WallFace
=% MFeature

: A v QX
[#-“t¢ 1DFeature
i P} A A M)A Ty A e Pyl
&% 2 5DFeature GeomFace(?x)* GeomFace(?f) * GeomFace(?y) *tangentTo(?x 7f) tange_ntTo(.f, ?y)—concay
MFace(?x) *hasGeomFace(¥x, m) " MFace(?y) ~ hasGeomFacel(?y, ?f) *differentFrom(?x 7y)}*
[AEEnE Bxn g o4 W R AR S

Figure 6. The part of results for the OWL ontology knowledge base to object-oriented conversion
6. OWL AR FIR B2 H [ X REFHRAVFR 2 45 R

S LRAE N OWL Fe45 [1) RDF/XML #2030k

e RG0S ) OWL SR “Feature. OWL” FTHFEEN,  HEAT ¥ J5 78 F1H 20 M AR 45 44 T 51
HAEHT IR AT G S e . BRI 78 PR S 10 DL AL O 3R R R S 5 R R S R )
RDF K. Kl 6 45238 KM Visual CHIF K AR 298 ST B oy 5 4 (i 25

6. &5RIE

AR A RETE 47t DL —Fh M. Al A AT I GRR S R RE . B ETRR S RN,
FARRERE R ITVECEBR IZ MM £ TGRS, @SRRI R ERARE B EEE
B ARSCERR H AT Z S0 OWL AR AR AR 52 R TR LR, 7ERFST OWL AR RITHRRHESL
B ANERSCR G R b, BT HEIAA SR, Wit T AN AT R OWL AR AR R R
BT XML SCREENTF &, X RDF/XML ¥ 20 OWL SCRYSEHUENT, K OWL A1 8 4 k) 22 M i
L0 R AAREIR P, RS RTER XS OWL AR FHRER AIRF R, KA T S—FrifE B Z /%0
RN, $m TN IIRCR A R, oG8 T 4ai g B o TS B R R IR e i o
ANTE BB A R o, A AR EEAN RO G M R s AR, U R AN A RRS AT R T

ARSI TAEE SR T 6 R AR IR E TAER—3, F DK SWRL MU, Ak
SR RSB TH] ) 0 5 RO SO B R R IR 4545 T T i BER N BRI 5%

SE
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