ST AR I TE R L
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Abstract: An ontology is a formal specification of a conceptualization, usually related to a
specific domain of knowledge like library and information science. The metadata application
profile along with the documentation of its abstract model can be thought of a primitive ontology
of a specific implementation. Classification themes and thesaurus, which have been used for a
long time in the library and information arena, are also a source of formal ontologies. After
formalization processing and encoded with standard ontology languages, these kinds of concept
systems can be very useful to establish a metadata service based on ontology services and fulfill
the high level interoperability of digital libraries. And many languages and tools used to establish
formal Ontology are introduced and comparatively analyzed in this paper.
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AEATT U VA AR R Rl FI AT e, DRI A A — R AN TR (R R 2 AR A
TFR T H 8N F R S8 2 [AME B A RAAR ) /et 5 o 26T XML (R AF XOL nf
PAFE—AFIRISCAE (Flat file) PHEREIRAAE, IFE L web J7 :UAE AN
N FH T A ) A% 38 o XOL S N AT BEIR, 7R Y S A2 BE IS DL T v] AR R PP g
XOL J&— P sz PR LU 4 ITE 5, ANBEXNMES . 7R e R R TRIE, I
H. XOL %A #R (HEAE RN L]  XOL WA L T i T 5., {H A H] XML 2w %8457 i XOL
BEER

OML 5 CKML

OML “(Ontology Markup Language) &% 1999 4 H13& [H A2 %5 k2% (Washington
University) FFAI—Mot FIRARBEAT UL (115 5 o OML S 70 I8 3 5 R0
=Kl (conceptual graphs) PR, SRVFHZHEEE G RERMS . 92K,
KARAEE, OML HH Y 241K, OML Core: It A, HZJER AT LA ; Simple OML,
Z)Z M Ui H4E S RDF/RDFS WG ; Abbreviated OML, 1% )2 H 45 R & K 45 fiE

(features); Standard OML, %J2/ 2o #& M —% . OML &3 L1 1M T 5,

A LA XML 445 28 A0

CKML (Conceptual Knowledge Markup Language) °n] LLEAVE & AE OML
Z IR IATY R B ARAAA R IR TE T o CKML AT OML —#E[Rl B A ik 2 45
FUREZERRIE, #ORH XML KK /RiE75. CKML. OML Al simple OML [¥)2C &R &
2 PR,

CKML

OML

Simple OML

* http://www.ontologos.org/
> www.infoloom.com/gcaconfs/WEB/ts1313/tp1313.HTM



K& 1 CKML. OML. SIMPLE OML [f]o¢ %

Simple OML B8 A% 0y OML. OML F=EERFAESEH T —ANJEAMY “ 20 w7
(classification projection diagram) I, 1] simple OML [¥] 32 Hbni& R A
XANE ) S, simple OML & E X 1 M5 RDF (S) 1 XML Schema 22 [H] RJAZ H.1% .
Bk T AFEh CMKL 1 OML [ #%0y LAAL, simple OML RE 3K 7N bR %, H ik fk
(reification). FEEAW., WK KRMES .
OML H KRR IR TN AR R ) 254 o FRAAR SE 5K, SRR MR
MAKR, OML HEZR 3 M=ZAREE (KX 3), B LM Foaae vl
(sequents) 2. "L RAF TIZMEHEILZ. ¥ (sequents) EXHE B
[FHEIR A (theory constraints) BATHAMR . —JUKRH T2k FEHEL
N GRS e b R EE B DL R A T A% O BT 1R o RS v XA — 2 1
R IR R H S 07 SRR S B (P AR, T A 5 M DR R ™ A
gﬁo

Hierarchical:
sequents

Relational:
calculus of binary relations

Logical expressions

KE 2 OML [0 =24 Kk

CKML k23 A7 B AR AL T — AL R AR IAHE AL . 75 OML [ G 3 54l
b, CKML B8 715 B0 (information flow) [FEAICE (402K, Hig. iR
B LSRR o Rt CKML SEAEME& I I MUE S AT S A5 BT () 2ty _b st v i
SRR R AT T — M EE TR AR A ) F IR I G 5

RDF fai4»

T X web [ 2 H S TR ALRE X E B AT AL, W3C bRk
VRHEIRHFEZS (Resource Description Framework, RDF) k3T o¥diE g L&
e fit T . RDF 5 7E web b R GE AT LS vl BRSSO AS B it 17 B
BRVERE 1. A T B ALES nT b BE s (1018 L, RDF & X7 — A LAt (1) B 1
L, HALS =R 5 R

® Tty (resources): /TR AT LS — SR BEBGE o R UL, M TR

AT web Vi) FAEEX S . WH B URL Kiv 4 .
® &k (properties): J&MEA FHRFIA TR — M8 7 T~ FFAE 55
® il (statements): —~> RDF [1) 75 B J& —/Mip g T Ui F — Ml i 44 1 &
PRI _EIXAN J& P R AR
—AEHHEADEHEB: i (subject). 1H1E (predicate). ik

(object)y MHAZLAKFE, ROF @30T A “XME—J@E—IE" = cdfFN



HHEAP @B FUE L2 ESINT —EbEriEE. flhn:
<rdf:RDF>
<{rdf: Description about="http://www.w3.org”>
<publisher> world wide web consortium</publisher>
{/rdf:description>
</rdf:RDF>
Fon http://www. w3. org (FE¥E) [ publisher & CIEE) W3C (i), RE
SRVF 22 75 B ) 2B A i o] DU SR, A 1F 2 7% B it il LU % -
{rdf:RDF>
<{rdf: Description about="heep://www.w3. org/home/lassila”>
{Creator
rdf:resource="http://www. w3. org/staff1d/857140>
<{/rdf:Description>
{rdf:Description about=" http://www.w3. org/staff1d/85740”>
<Email>lassila@w3. org</v:Email>
<{/rdf:Description>
{rdf:RDF>
YL “heep://www. w3. org/home/lassila” (FifE) EHgm' 5k 85740 [HIHN
T CRE) Py, TR A, AHFB IR (Ya'5 R 85740 IR 51D
P37 BRI, S T AR lassila@wd. org. H¢JE, RDF A HH
ARG RETHIE, PO R DU AR T A B, A SRV TR B 45

RDF Schema f&j 41

RDF i fit iy st it 4R Jkath, JUR3RME 7 — AV, R SO0 AR ik
— 9 e, RDF Schema f& RDF J&All 30 1 V218 stil, HIOREEHE—2 1N
X YRTE AR RE T, WPk, @ RS ERE R RS T
RDF Schema Jii 1 fU i : rdf:Resource . rdfs:Class . rdfs:Liternal .
rdf:Property . rdfs:range. rdfs:domain. rdf:type. rdfs:subClassOf .
rdfs:subPrppertyOf 5, XYEHIRNLFIE Fafifi) RDF FrA 241 .

F3HP0 T RDF Schema F1 XML Schema, [T 45 ERAHMILIAN, HH&A M
AR 2 Ak XML Schema CELEE DTD) 3 [ 42—~ XML SCRS BT A8 FH (0 bR 25

(tag) MMFAA S, & T XML (%, 1 RDF Schema £&4E(¥) /&%) RDF g

PRI S BT AR Ul B MR B GBSO, AHFFAXT—A™ RDF ik (1175 2
BEATZIH . RDFS HARAE R RiE X, 3R AR & k&R ontology, H
JEEBRA LI vocabulary (A DLBRMFAFREE) KRR TR S B A IRAA A

RDF /RDFS () T E A : Amaya, Protégé, Mozilla, SilRI ZF4E%,

A TRAESE 941 OWL 5 5 I B WIAHSC IR RDFL RDFS Jgif (A8 1 7V

Ontology Inference Layer (OIL)

YE B — FhiE X web & & ) OIL° (Ontology Interface Layer ) M
On—To—Knowledge X774 . On—-To—Knowledge X/ IR KT JLAT K24 WFSY
MR A AT 1999 AR, I H PR LR RUNEE THRI S, 5 T4
W F 554tk (weakly-structured) 15 B IM AR, Kox LVi . OIL

¢ www.ontoknowledge.org/oil/



T8 F23 025 2 i 3 [ RH RN 1R LT R 22 B SN LA 3L [RI 2 e OTL (1) SEBLSE
ik BT = A7 fh 2, FEOLIERE SO S FE; R THERM RS
(Frame-based), FALAIS LR RTE; LT XML A1 RDF 15741 web Frifko
OTL /&7 RDFS Fefih b vkl k¥, X RDFS i LR IRRE S XAE Tt —2
M %, XFEAIAG OIL ReW X RDFS P ARk s Sl TRk, 7ok, OIL #f
W A5E A ROF (S) br#fE, OIL SCRYA G t—NAvEM RDF (S) TR,
REIR IR 7R ontology, I HAm KNMREMIE RDFS ez, R DU B 4t
OIL ¥t HAR I T -
1. PR A T T HE SRR [ [va) 538 32 45 1) AR A B A FH 1140 K 22 50 FH 1) 4
LT

2. HARN. FWEWATE LRI — 25 X

. AL A HEE R, N R R IF KM FaCT & 4t & DL
(Description Logic) #EFHZE K.

OIL 73 PU/NZEIR, Core OIL 2, %252 H#:5 RDF/RDFS Wlff; Standard
OIL /Z:Instance OIL )7, %)= f0VF Concepts A 5E4]; Heavy OIL )2, %)=
S — 2o

OIL ff)4m#%5 T HA5: OILED, Protege2000, WebODE.

DAML+OIL
2000 4F 8 H, E[ DARPA Ja3h T —AHHI/NERHR, HEKE—F
FIREARAT KA Agent BeWEXE H IR AT shASHUB AR ELAR, I8 Agent 2 ]2
HERETE X I HERERE /1. DAML (DARPA Agent Markup language) J2iX it
RIS — B BT R ) —FiiE L web 155, & AAVFH P AR EAnidiE UE R,
TS S LRERT BT by (45 B s A T« BRA

2000 4F 12 H, & E BRI AN L8O 25 2% DAML F1 OIL &9,
T4 4 DAML+O0IL', FFHEAZ4S W3C iwie, IRk Aok i X Web FrUERGARTE S 1)
Fehilio DAML-+OTL 2 7E W3C H AR AR#EWT RDF A1 RDF Schema FAili I 7 >k
1, It HHFEE B ES AT T .

DAML+-OTL &R A& RDF = o4l 1455 - DAML+-0TL A H B (LI ial7C 45 RDF
= e LA EAAI R BRI . DAML4-OTL B 3N R4 S AN ASHAS 1 4 e —
M B T XML Schema #5255 (datatype) RMEFTALELNT, FrEEdEm
W B NAEH CRAS) SRR, XX %N H A 1E & DAML+0IL
(B RDE) wh i 2RI R, B o BRAVE X S 3k

DAML+OIL %% T H4T: OntoEdit, Protege2000, WebODE.

OWL®

DAMLA4OTL ZEHEACZS W3C J5, KJEM T OWL (Web Ontology Language) . OWL
1R W3C FOHEREARE", 2 LATB S T 4EM (Semantic Web) HIRZOHIAR
2 BAERMEMES, BEH TR Web SCRYATN FH R [E A OSSR 2 Al ()
KFR. el e RMER PRI A — AN, A R E SO S AN 5 1) &
YE, PLRAE OWL T AL TE AR VFRERE XS A R AT 4R

7 http://www.w3.org/TR/daml+oil-reference
8 http://www.w3.0rg/TR/2004/REC-owl-guide-20040210/
° http://www.w3.0rg/TR/2004/REC-owl-features-20040210/



OWL %57 7F RDF A1 RDF Schema fJJEAY I, HIEIN T8 Z 10, HAH®
KIEIRGE S kIR R AR R (Tn: “F& (disjointness)”), FEIKIFHEL
(cardinality) (1 “15Ufi& 17), FFKRFR, HEE BRI EERE Can

“XIFR (symmetry)”) ZEEE,

OWL T 5 #R it =Mk e DU s i) 715 5, BOk iR S H RN TR
AR (R SEE it AT A AT P 4

OWL Lite SCRFIH P2 RS TT 2 — AN 3 RAR R IR LA D RE N .
#1404 OWL Lite SCHEEEMZAHRES, & R AVFERIER 0 805 1. H
OWL Lite &R0 F M 70 FIE I PR A SCRE DI RE, NIzt e
FKIEfE ) R )1 S P SRR (1) SCRE D e 5 A fj A
OWL DL SCHFIIH P2 31 KR IARE )y, et HERe) A
HER AP THED DLRE P I I SR AR BRE IS TRl 2 N 52RO .
OWL DL H3EFTH OWL 15 F MRS X 4} (type seperation) .
AN RARE RIS — DR R B, — AN EPEARE A2 —A
XHEFHI) o« OWL DL Z T LLX iy 44 5 T & AR 2 45
(Description Logics, — /M5B8 45 (15— &5 2 aFoe 4 1O
—&E (correspondence) . OWL DL [ H I SCHILE I iR 12
AR RERUEPUN 15 8P (computational properties)
OWL Full SZHEH a2 AR SR A5 K 1 I8 RE 1 HANI E A2 5 /7 240
PE, F/ RDF A3 B E AP Fln, 76 OWL Full 1, —A4~2K
RERE MM AN RIS, EA S AT IEA—4 0% . 5 OWL DL (1)
T MEKIIAIEE: —A4 owl:DatatypeProperty HEFRIC A :
owl:InverseFunctionalProperty. OWL Full 14— AN AR4ARTE n—ANFi#4
(RDF or OWL)iil R W& Lo 7 2E R, AR HEB A AN ] fE
FF OWL Full (R4 ThRE.

BEAS TS A LU E R AT TS YR, A T REEVAIR
B, YR T R ROt HERL I F Y. MR R R IR, R A IE

i o

AL OWL Lite A4S ANk 19 OWL DL A4,
BEASEIET) OWL DL AR JE—ANG574) OWL Full A4k,
15N AT OWL Lite HE& & —AM7% 10 OWL DL #tib

FEANE R OWL DL #EW AN 240K OWL Full #Eid.

KH OWL AR TF K W% FE B R 8 5 B E A AT 75 2. ik
OWL Lite if/& OWL DL, AR X OWL Pt it iR IEHE I 2R GE 1 1K)
FERFEEE. H T OWL Lite [HEFESE (Reasoners) A2 NiiE i @k,
1M H T OWL DL [ BE S 7E 18 2 1o e LA e YER s S, R i s g il ab
M, MRMEZePES S i S, %3 OWL DL i& 2 OWL Full AR R 6t

19 http://www.w3.0rg/TR/2004/REC-owl-guide-200402 1 0/#DescriptionLogics



RDF Schema #8 T H I SR FEEE (lan: & XA . OWL Full fT OWL DL
Plise, X HERR ) SRR LE P R AR XS 55055

BREIIRARTE T LHE XML, RDF KJR&

OIL DAM OWL
L

XOL SHOE OML RDF/RDFS

XML

Kl 3 SPREITRAMATE 5 KIS XML, RDF [#)5¢ R K

FIRARIE S I H T2 KR8, BHEIENRFEHEE B2 ZE; OWL 5 W3C ¢
R, OHL T HoAth i AARTE 5 RS, 51O B AT AR AR R TE S, JUHAE web
service 518 X E% I -

AR EIE

SR ZFE . ToldE T7 EA G W] LU B AR — R, sl —
AR . TOEHE T7 S IR A2 X — AN FH R GEAH O I S AT 0 T ISR UB PE b R, o 2R
TESECIEA b 4k S0 B S (0 8 P S AR R Y B OGO RIATVEAN 708, e 2t BB 5t A A A
Mo JOERE T S I RS — R R AR B L R

Bribz b, V2 RURR A KRR EAR G S VIRF IR ESA R, AFFEENLR, B
SRVFZ R AT REAS AR ™%, AL EA A 0T DUE BUE — R AR . R PRP AR A A
WG RS T ATE R 5, #TBERCH TN AR AR T A .

H AT SZ R T R I TR 2580 +Fl, Dhfe & A, 0T AREE S BISCRRE ) Rk
Ae)) BHI R ATy . RIETE. S MRS ZE AR K, A A 4 Proté
gé-2000. OntoEdit. OilEd. Ontolingua %% . Protégé-2000 /& H RiHIH BRI AA T A, Zal L)
G BRAFTT KA, HRTHIRRAZE 2.0.1 JR, T2 16500 Z M . & H Java iF
SR, WSR2 RO X, LA OB SR NN R AT, 12 H e iy
1) W3C ) OWL 4% K.
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Kl 3. AR gt 37 R
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Apollo"!

Apollo & —F A UF I ATRAATF RNV . B3 6 /& Apollo (RS-, FLHIAIA Lo 2
KRAARI BN, 72N R RRSEGIIFIR . ik Fe T — RS fl, s
PRANE SRR R PR AT 3857 o Sl sz il A RIRL A v T AT P 3R (B 20

' hitp://apollo.open.ac.uk/index.html




B b OFTRE View Hep
B e [ty
|l = o | B
ol " hbhhS RS 5E
E decimatisnonaem B LEANT MEEm h WA PR TR |
& i mereb o kel sy S feaps G PG 1 ey v B oy L v s e
§ !mmu | e v pmv bl e v e e W VIR A S < A
T W nmamsmsiriim s | v Tl i -t W T e T g e sl
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L §if =]
bR
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B mfme
o [l i
B et ki U | ot Nisond
T =
B B sae == Gty e pme : Dlisurs i il Saviarm I
T & wpstion iyt sl e ki SesipUoniec s uan | DEFALIL TN
T S R STl bR QDR AT VIO iR CrySter ;u;h‘lll-llhul\la'f.llll- #rATnT
1N s vsmE Vs L Ty O T o) | it TR L alap
[L L e L] Y 1 0 TR |
@ T CEs N o ysiers spphise S0 s
B ) wysmie ojppoliod 0n baEdl “pdalk o boe D i g aynkand
W cemlvr rerenie
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K 4: Apollo )57

Apollo SCRFFIBEI A (BT AT Jst it FIRA AL R SEIL DIRERISC R . fEdw 4R R
SER— BUERIA I . Apollo 7 H C A BB I FIRAA R TE 5t mT DUE AT TRA K
FUSLALHIATE 5, XHUE T I ZSRKGE . Apollo SR Java # 5

LinkFactory® 2

LinkFactory®;& [ Language & Computing nv JF & [—"MERIETHAAE BER S8, H
SR BRI B AR R B 2 I T8 5 B AR A . LinkFactory® — HIPRA™
FE AL % LinKFactory ®server FIl workbench (2 1 ui 244D, BHANA144-4R H JAVA
TR

TEM 554, LinkFactory® U A7 6ifi 76 0¢ R A e rh o 0 R R U in) 43 4 5 e b 3 40
AR —ANThEesE: SRBUL . KRISE. SIS MRS P IRBURESS: . Wb
Jui B AR APL U [ IX 28T fe, RN EORE NI T RIS, XL API
SEIRAEVE SCECHR FETUZ BN o XA RE AL B Z AN AT, MO TG . NHE
SKIZAT RMI VN (—Fh RMI RS54 38044 Ik 4548 ), IR 7 e 1 5545 1) RMI ik
55485 o

Workbench 24 S VF FH 2 6 22 AN FIRAS 4450 5 A AR 45 W . workbench J#id JAVA
beans SEHLI—NBIESHES . B —> beans FHRFEMIIAE, AL A MIRAAR 5
PRI, beans B— ARG FNIF ] — 7 H = $2 i on WA A BREGR (A 8 T R . Java
beans (114 MESH . BESHEN . MESIITEG @ S, SEEERAIR . FINBIE . R
B, MR (pane). JEMAK(pane). &M KR, H Al LR H XL beans A2
PLEEL, X BRI RR AT R o BF N1 )5 HH 2 NS i, X SEHESLIE R T 7K beans FH (1.
AR AN AT SR R AT Ry A I — AN HEZL AR R B, n] DUR SR ok o8 o 5 — M
ZEAT LAy B 2 AN XA, RN DX IBUE — A beans. H 7 0] LB EPESE LT beans Jf:
FEEA I HE BRI ARECE AU R AT . 2 P beans JCEAEAT RS, iR LALE beans 2
V) A S 42 o

Java beans AMY H] LAYE LinkFactory Workbench, "1 SEEIAH B2 8] i34z Hoa] L+ 1

12

http://www.landc.be/



VEAS TR Z A1, TR PE I R 3 vl DA AT AR B — AN, b AT A SR 7
EBANRANR, FEIUA TR AAENLE: A P ERES. P EIR. IE R A He
AIREPE. AU . BERER AR R A H 25,
IR S FIZE S I HERE ) 1 %, LinkFactory®45 LN A4 SUFT 1] ek«
® {17 ISA. DISJOINT #1 SAME-AS X%
ATBREMIK R Z ZIREH (ZFETO
AN & I SCER A T RN FE 4 RN Ui
EZL FAP L WA RTA
HARTE 5 ARTE R A& e R LB E 8428
LA FIA AR 18] WSR2 I BT
SCASIRT E B3 W R A SR AR A B R 1 T

ey 11 b e aE ey sl PR D ¥ —aimiE
Fis '-& Mabli Muames WP ARl Hag .
dalelelalswlclels|ajolale|[s(al]e|m|s]o]e]|o][a]|n

S FE, oo S T N— |

It
H
L
B
i

Eem | (VT B T REERIT
w A TR, fe e F W AT
o e R A LA M LA
= W LT
& TLAG TRECFLELI MEL R o™ WD RS PO T
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= [HUFERELE SAEAT] LECFLEZIE 111 OT-S0T 8 sl e -1
e L T T - =

&1 Pdee ST LR HiaRm
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i EEoiy,, satisti deeay

% HUREUIS ST AT Tan | e LI!’TMU—U'
T T e T e [ K ﬁ!mhr'l ﬂ i

e e 12514

=
e
= L e (T
form 1 lepeed drene . BGE OsE R TN R T R
LIRS 22 Ddlopdda] SPMILE T e LCETH D) Halisil o LRICER AWM 05 LMl b s B OF Skl
e W CO-10M: T3] FEDELREN S8 UM S TR B IR
+ =S DRI LSS LA CF P L W T
PR R FECETE: | ENNITY. Dt pE nrua
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I ERACA| s AN TR

e THiE REWA

o T (VEEL ARG AL i

= & pekiaEae g EAT T
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Kl 5: LinkFactory® workspace £ &t &l R A A

OILEd"
OILEd & —A™ t AR K251 K I — FRAA B dn 45, F KA H] DAMLAOIL 2k
PSR AR
OILEd JZ4ET DAMLAOIL 1,3 K FH IS HELL (1) st it b 2 18 7 Xk AT T4 @, XA
OILEd E3C ¢ 2] DAMLAOIL & M n]RIAMERIFIN, $eft T — A a@uing sk
MIRHEZLTE . SR AR E AT A AR Ja 2 BRI RH B n IR 2 0% 2R IR A BER E
AT REJTR K  EN BT SR VRS 4R IR A IR A IX v] H I (12T
HEZE () i o CHE S FH AT 20056 o SO AHEE

OILEd 1) = BT 45 s gn i KR A AL schemas.
OILEd 47 4 [ S BE 5 THI A2 SR FHAHE R 28 0 KR AR EAT 43 A8 i 42 DAMLAOIL 38 i

13 http://oiled.man.ac.uk/




SHIQ Hfid 4R AT 50— Btk . XS T H P R FRARSS,  RHERR Sk vue v A
RES AR R IE 0 B BIER 8 SRR 8 SR A A A5 3E IS TE

DAMLAOIL RDF Schema HKBAAAFAEFIRANM . Britbz #MZ T Hr LLLL4l RDF ¢
PSS E ), FEa] DR ATRAA E OS] HTML 0% AR A A, tn] DU
AR E K SHIQ, A JE I FaCT #HEREZSHHAT /0. MESIR R G mT LUE i AT&T
dotty T H A2 fk% 20, OILEd3.4 i JAVA & 55 JF &, AT LA OILEd ¥ i I % 9 3R B

OntoEdit Free and Professional versions'*
OntoEdit J&—MATRAA TREEREE, SCRER B 7 A g e A4 A . OntoEdit
T P B A A AR IR (R T2 o 5 AS 3T R A oy 8 ST AS TR B BEEAT AN ) (R S R A A S
BRI EIEAL P o % T ARV G A & R 0 2 R G o XSS mT U Hh 5 (B
AR RN, XS SR R DB &g, — MRS U AT, XA
W ST R SR, % T HARGE R B S ) RS BE . % T HIE T RIS KA R
MERE, W] ASEIR AL AL Xy TR ThRg . A2 AR, B al LU (e )
i OntoEdit IR TY FE . $RALRPEE 4t T AL THNH, A
] (1 FH & S AN PR R R 3% T AL

OntoEdit I T MRASHA J B AL I Fl . LR ELFE AR, & AE
AL GE . OntoEdit [ RAHX TS st hiim =, & 7 A hRe, w3
PERLIG 3 R A T AR AR s AR R I A1 TR B B ARAAZE L 41
PRI A AR LRI A A R SR A AR 55 5% «

OpenKnoME"

KnoME /& —& ] GRAIL BE&BRE 5 ok SAR T A FIRAA ) T H. . Tigger & TR
— AR RS 7y, R B £ 0 SR AR TR RS U A 43 L 08 HLIRG SR B i o
IX LT H 24 2% 10T LAAE OpenKnoME [ M i b 4 9 3K EN .

GRAIL LA :

S (refinement), BhAMAIE SRS TILR,

21 (Sanctioning), a5 & 1 45 5 75— ok A OB i e U L R4, 1
T R SRR R RIAT 55 SR 46

JEAME (Extrinsics), A€ AT S MESHEAL Iz, Al BRIAHERE b 4 R 2 (5 B I
RRMEZR G A A fE.

23> BOE KL B GRAIL () HSRE S 2.

KnoME A& —AMAT R 48, ‘2l LY GALEN KBRS 8% (TeS)ilid B I 5& X API
HHATIHAS . GRAIL PIRACHEALBIS I gm i MM SR . TeS FIFH AR BB AEAN ]
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