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A STUDY OF ONTOLOGY-BASED
KNOWLEDGE BASE MODELING FOR
EMERGENCY SYSTEM

ABSTRACT

Recently, the abrupt affairs such as terrible activity,
earthquake, flood, fire, epidemic, the safety of coal production and
power transmission, etc. break out frequently. All these endanger
the people's life property and social safety largely. The appropriate
processing of abrupt affairs need cooperation of the related section
in different regions, different domains, so it is the primary problem
to provide the common and coherent comprehension of certain
domain knowledge for decision makers. Moreover, other important
question that emergerncy decision support system will face to is
how to search the information correctly and roundly, and how to
make abundant precise and timely decision with exact data and fast
‘speed at a less cost, when decision-makers confronting with
massive data and information.

The term Ontology is derived from philosophy, and is defined
as “Theory of existence”. In computer science, the researchers use
the basic 1dea of Ontology to build ontological howledge base. The
modeling of Ontology-based knowledge base system is one of the
research hot spots in knowledge engineering. The significance of
our introduction -of ontology modeling method inté-:emergency
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decision is that the knowledge base, which is established according
to ontology modeling method and related knowledge
representation standard and exchang protocol, would benefit for
the exchanging, tr_ansferrmg and sharing of knowledge. Ontology,
in its formalization way, represents basic concepts, aftributes,
processing methods and mner relationships of knowledge in
decision areas. This representation can be reusable and shareable,
and make it convenient for the knowledge to be searched.
Ontology-based knowledge base systems are of high reliability,
because the correctness of formalization can be checked through
even more reliable software. Representation of the formalization of
tasks can be standardized by ontology, which is helpful to the
analysis of tasks, the explicit definition of the roles of decision
makers and systems in decision making process and the tasks of
decision making process. Ontology-based system modeling can
make the structure, document and coding of the system even more
distinct, thus making it easy to be maintained.

After analyzing all kinds of decision support systems, the
paper recounts the problem of defence mobilization emergency
decision, and designs a general framework of emergency decision
support system for national defence mobilization; then existing
knowledge representation methods and scientific views of
knowledge representation are summarized, we researched
international ontologies, and put forward a new diagrammatic
method for domain ontology modeling named Domain Knowledge
Ontology for Emergency Decision (DKOED). Based on the
foundational theory of Ontology, DKOED integrates the methods
of semantic network, object-oriented modeling and semantic data
modeling. DKOED is capable of modeling and reasoning static
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domain knowledge, including domain structures, concepts and
properties of the concepts, and the relations among concepts, etc..
With this modeling method emergency decision domain ontology
model was consturcted. I analyze and compare kinds of ontology
description laﬂguages and ontology editing tools, select OilEd to
build the formal description document of the domain ontology
model which is based on OWL+RDF+XML.

Finally, after constructing the domain knowledge ontology
model, we propose the method to query the emergency decision
domain knowledge, and design the specification of the query
information source data, the framework of the query system and
the query model, and construct the query sentence, then compare
with the search engine based on traditional key words matching,
The results indicate that the knowledge query based on ontology
can resolve many problems that traditional search engine fails to
resolve, such as sfynonym, subword and semantic relation between
objects etc., and it can satisfy the need of decision maker to search
information more comprehensively and precisely.

KEY WORDS: ontology, emergency system, domain ontology,
knowledge base modeling, knowledge querying
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e, XFENAEMSGH. SR, XTUHRENSE (EEMRPKTO.
hF AR R SR B AR R i EE R, B, R ERREEAN
BT B R ARG A, SRR AR R T, AR
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BERT 5 LT 20T . AEETERS AR E AR, SRR T R A
FoRAHAT MR L R T E 3 RN AR RSP iR
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2. 1. 1 FHERNENX
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HRERAZONMEN, Sdath Bl EEER TER. 5 EWERAR
(B FIFE R PRl A 7 {5 BTER KA E A H R, LA H T —RAIA ST,
XTI S . ReERNEBEHAE N, —#kRE, BriBsiR, g
ATESGEE R AL B P IR EAME . AR 8T, &
= NRIBATH A ER .. MWHBEVLBEENMSCEE, SRR EESRES
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AR T REMI IR AEZMIE

MAFRIEE R, resaididd, FREIEMH G HE:, 4 IT S XN,
M, (SEAMMBPHAEKRFERY, ¥ 2-1 Bir.

/ BiE ‘ \
B 2-1 348, 128 Aokl B XA

Figure 2-1 the relation of data, information and knowledge

2. 1. 2HRER

AR AWML FE R0, A iE R el F R XL AR,
—HEAAH R EER. B AR FHARESTREBEMYL, R
PLARIES R pINAEEDIASLIEN, SRR Y. B2, AR
BER MM, EEMEN LT ATENER. 82, (tHEVEARE
ARG HIT HRE T HITE RN, FrLl, AITEABHE ITHE
PR &0 VIR b B .

— R, SRR RS K=F+R+C.

He, KFaMI2INE (Knowledge items)-

F RREE (Facts): IRAMIRTZE W FFHFEPRAE. Bk
MHHEM IR, UL EX HYZ B X R AT

RZ/7EA (Rules): {REERIAMALFTIER S W BIF R R
—Fp iz 2

CERI#ME (Concepts): FEHL (AR ME . BHIFIE X
WHHSF .

AT XL RNA (BT, BUNFRIREE) 85 IR B A AL e AZ
FIENR R, LB —HEER . R FEMIAmEK —FpiE HnE
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Sk JEUHR TSR S 2 R 16 S

PEEEH, oSN R. — BiEHLLLE M h 7 R B e 40 i,
AR EEAT AT X R SRR T U .

M ERENAMF FHERTLAE S, @IRRERKE, B, FE———H
B - 3 B R ARV BRI R R MRS R S TR M 4R,
BHSE. MMM TERERET, FERRM ML LGSk
7 ] R AR o SHEMTARER AN R I R R, SESTAIRME K
PEAS T, AT FIEROE YAAHAR B . MR, EERmiAER
TriERt, REEERLUFILA,

(1) FrigsE e inggn 7y A% T4 2 SUR AR E R AGAME S &
LEMJEETRAT B B M . ERRMFOIE U . I AR IE AR 2 IR P4 #
HAERREANETSEATAIRMEED, T SRR 2 A
M.

(2) EZEBHBREMEETHEANTENTE. TR,
EHKMIL/ BRERNTE RN, HERER R ST EmN. B,
B MIRFR A BT, B EHEREY, AT B RaiR KB
FIRERMT 7. TE. ‘

(3) EHBRHMNBRREELEFSE. BRENMARTREER A,
HRG. M, A7 i B R e S B HE TR A E R .

(4) EERANATRE AR, PEBAIRETHEREM S AL
SN 1 AN Z Y S, DUER S BHZ S & K TR,
HERFEMENESETRXARAGHESR, THEIRARTARSEF
FE & F WS 1E.

(5) EHIfE. FEEBAARFHRAN, EXEMARREAER
SRR SRR NAR BT AT, ENAMRIRMEMESIIR S T iR,

HIRHEMERAE. EENRTHES: [BABERRE. FER
FoR BN RERTE . EEZFENT AN RHRRES. SEAf]
AR T BHE N FILGE S M A K HF R, X 2 A EATUN
FRH
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K T ARF AR AR

2. 2 NMAFTFRBAR

—f, DFRFEFIAK, 842, F3. FREKAE. MRS T LT
MERFUMEARE, Al eI RMEEASE ARS. ERESRENTT
5o MERAE, AQTMEgE—2A NS, Lig 2 B M EDTEEMIRE L
KT RR",

HUARARZANLER ADSFRPEAREZ—, X AT R, FilER
AT MR R (1) FnHR AT IAMINST, (2) RAMBITHF .
EF “7evrBAL EHMEITA” MZEER, AT S B T —42fahanX
A, BEFRAFRR AL (Representation Scheme).

T AERNAER (A T 05 X8 A A FPRIE o
A THESHMBAETY, X MER LA BRARXMZzaF G 1E
B —HIZEERIFR R FHRE], M IANIX 2 IZKIZF) MENTEEZ]
AR, S5 ERMERFEMALE, IMERBRNEGHEME. 250
EPE. XMIXFHRE N ERFERR, “BRRIHNOREE TN, MR
AT AHEKN KR, #aEH,. REEHAMBRZEPREA LT
WHEREFEZ AL, 2 HARAMBREAAEKRENE T () F—FMEE.
R.Davis FRIXFE M THERSRHA “HML (URE Surrogate) 7 .

IR B ERIT AR, Hee A2 (1) FrefT A aEn
HEEHR CRIRFERY) AR A —REFNER, 2 KENER
BIES: () Al MESZRTERBEMAIER. XHSEIIKHN “Rxr”
VZREIRN L “HBEEERAE” B “HHEEETES” IR EFE
P&t EEMZXHEMRFHAFMESE T “FR” BAFRIAE, i
b A=A AT SFSU A B T AR .

B FXRAEEA LI LI “¥iR” #HBEHNAREIE, ST XFRR
BRI BERA NI, XEITRATIAg Ay - “RRM” . (D AR FRR
M (2) BERERRE; 3 ATRERZRFM. “RAM” 2N FRELT
A BT R A TER P T AR T i1e.
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p R e ] o e St DA

2. 1\ R/FETE

fE Al e EERIMRRTNE, JL 3R AU T o8 X & RefT A1E
U WA E B R X I 82 5 7047 4h B B R ARSI R R TT
LR R B A LR AT 23R

(1) RERRE, wiEH. ~AEARY. XM, 2R, WA,
TS

(2> srffRanas, WHEE . BRI .

(3) HEERR, nEmEE. BR. FERAEHRES.

Bk, —FH AR R AR R R AT LA R S5 A I 2-2 B R,

TRTE
BRET BEEER
/ﬂ\
B &R ‘R
— /’\
ik ETR fog £ 3 B B

BXMig 2R ER

Ex

A

A 2-2 Jmif BT &R
Figure 2-2 the architecture of knowledge representation

TRIXAN NIRRT ERZR T, BB RE Al ARBFRSBEIES Al
BEBFEHNERTIE MR R EMZURIN RBR AR TEATEET
AHE BT S TERIENE.

MBE#ERR, EESEEREE Al PIRENER, RASARITR
—EHIR R ERAE 60 FEMVIF O H, E, IXBFTRIEMA“E
R B EZ /R (Direct or Analogical )”, Wi . EHEHET RE%.
ETXRFBRIRFELA LA EHAHER RS SHEEAR .

WRBENM T8 2L EV A EAEIT R mES, WEERRE
AR—IALUELBI FRMG G ARAIENTE. FTERREZESR
RGBSR B PR XA e & F, BIEERERR

13



KR T A T 2 (L i3

R RT3 B RBRS AR I En S, X+
S AR s, HIRFORW UM A SM AR, 13 I SR s AR LA,
R R NSRS B AT e A A

Bz, JE A REHIECE2EEH r NERSISIBRFKBMNTEAR
I, U, RRFEEHRLEMER. ZILE, H5E BB RR
] B E) A FREAT SR A BT TE eI TR T 45 A ik i o0 3 3 4 e AT ot
FEHIT R BRI A BRI R <3 .

2. 2. 23T

H&r, WA “fo BRR7 X — B4R AR EE R BT X AT
e, Al FHRXMNIIRR A S EETIHA A IAIRIE (Epistemology).
A4 (Ontology). FKENIRTHR (Knowledge Engineering) = 3.

IR NS B2 HAMHAMHR, RS AHEREM
HEEIT A, HE—{EHBME S w iR, FritARE “BEA” k.

SRR AME R X2 BRUFN—FER, EHETENA
MR TR, B—1TAEHES. ROAREMR T A EFRF, WHE
HHATFTROAEE 4, H e HB W)H: 28 .

iﬂiﬂlfiﬁﬁﬂ: FEXT HAR M FEHRR T EIUER, SN &R
W ENLX —seAny BARRR S, HLL, RRnf DI A— R &t KEH
LE—HEBRET.

ANEIFIR WA E T H BN IARME. W, SR TERNR
MoniA AR THOA SRR EL NS AR TTHEIAR
PR TIAEE, FHit, JIREAMITEEM ST AR ER (HEE
S AXFRRBFI T EA S, R pAME < B LA+
2R NIRRT S, TRE—MEFRHAE®R, [
AR AEA TR E L], el GRS (R AR S X &
IHETR) #ZR S5 EENZE . A58 RFRTF WA R R EAT S
HIENIHFR W, fidHAF AT GCFER R M2k s, Eit.
ARSI R —FhEERIIEE, “ B RABRFHEI—REIF
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AKER T RETLPREFEMLRI

31X 3 TS KR A A 1R 1 P B A TR 488 2 O A R 7 A PR IR T 7 AE Y
AR ®. B2, AR TFWRAREE A HLEAR TR TER T
BOW A E B RAREEERL € 5INRR R R R AU T XM IER 2
TRME—M. 75, BTEEKRRFIUWEAIIRRFE “RBAN” UIRZIAR
X%, Fik, E5MATREERELREFEML.

— b, ORI RN U IR R TR, BRI
W) B8 22 2% R AN R B R VRT3, T AR T A2 R N AR IR R GERI T S B
PEE R E . B, XAEAT—T1E8, Trdett. Mgt AT st 2 E
B, HEMEEEMNRIREAGER, HERHIRMN.

2. JEMESRNBREIFREPHIRNRT

B TCP/1P MM BOVEAT A2 TiZ Ui 09 B R MBI &, o3t
£ CORBA KT DCOM 254y A6 X S RIITT R, FAKEET & L5l 4t
> (AR TE S B B A IR, AT B AR ST ARSI —aE A e
IR MK R R 0 40 SR B SO v B S R B AR R A ik R T
— AMIAEER A o 5 i R AR B R I R B A — . i F A
iR F R A RIAIE TS, ERREER. RS ERLHOE LS
FRGRAEY . BRARITY R R R A B TR e HE X hsE, Has
Tt s R BRI EE A R i R TG AL 5 1) RO LU R B B T B R TE
5 AR A R . TRATIAY, M R TS AR I A0 2 T RS X
S T [ S T — 4 B

I SR AR A 2 — ME R HF USSR T AL R A AL
. IR T SRR AT, ERRAEAMMERE N, FRTE
B AR BT SR AL LI L AR AU A A 7 B AL SR S g S AR 14 B 11
RAEE T X — A A LRI SR e ALEE B AR 10 5 SRR & 2 [ B
HHR, IEEHD R LT L EEARAG .

AERHTH—MEE K, HHFEIES). HE—ERE
A AN RS D LS B 1 (N AT B rbfR 8, 7 I th R 24 i €56
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KRB LARF LB FUE AL 8

FPEIR), URMMIR (HE, ARFEHRIAGHATR) B—AERL
() BECHE . — A S A0 S BB R T R
%R NE AN KR T SE. G, REN— %
RIE T I MK E. ENRELZDEMEE . — P RTUH TR, T
KT T B E N W RS .
RERA T A BIRAE . BN, KEE —MEERE, SaRE
G e SR ], M A AT LU S A EROR, BT LU 52 3 W i & 4
R ENIZ TR — BRI E SR REER. B, TH
ETAL. M KR A R K L6
Jailh, TR HHS SRR T IE P R4 LB R R s A, A
A RSS2 52 SUBIB Bh 1 S ek S R B R A A
It AIR, 45 BT OWL+RDF+XML BB R (b ik .
 RATHER AT S BT R R S HET 4T, B AR SRR TR
MRS, 3t “RE” ZXMEFESME L
EERA, CKE>
Hisfai. Bf7 (BE, FHE)
mHiel: Efpr (4E, A, H, B, 40
RELEG: B (HED
FAHIR B R TS MR, CUELTAIAME. HiRiBEr
AN RS ARG, BIR ARSI LUE I E &
Fo o T A A £ £, HR B AR T F TR A S5 ML 2 45 M Lk B it
ZEHEHEK. SEAK. BOREASHER, ¥ AFaiRgE,
Btk T AR CA S BE T 77 48 M B 15 B R o Ut
B R T S P ZELL TR T E
(1) 0%: AN —MESET IR — MM TE, TEATY
I E B .
(2) % MHE— S5 EHIMSE (k) BTHER. F
BT TR A 0 — BRI
R E R A, HRBEA LS, OV MEETH F—%
SHIQ fIRE IR . Et, 3T OWL AgA{dziss, wTLL@E4s4h SHIQ &
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REHTRFEWM T EFL IR

15, HXHMHRAHEEN, LTSN -BHeE.
T2 T OWL+RDF+XML B9 R S SE S AR P 3t “ HARKE " 1Y
Ak
<?xml version="1.0" encoding="LUTF-8" ?>
<rdf:RDF xmins=htip://www. cyc. com/2003/04/01/cyct
xmlns:owl="http://www. w3. org/2002/07 /owl#”
xmins:rdf="http://www. w3. org/1999/02/22~rdf-syntax—nstt”
xmlns:rdfs:”http://www.w3.org(2000/01/rdf—schema#”>
<owl:0Ontology about="BRKE">
<{/owl:0Ontology>
{owl:FunctionalProperty rdf:I1D="guid”>
{rdfs:label xml:lang="en”>guid</rdfs:label>
{rdfs:comment>Permanent Global Unique ID for the associated
concept.
</rdfs:comment>
{rdfs:range
rdf:resource="http://www. w3. org/2000/01/rdf-schema#fLiteral” />
</ow}:FunctionalProperty>
- <owl:Class rdf:ID="HERKE">
<rdfs:label xml:lang="ch”> B#KEF</rdfs:1abel>
{rdfs:icomment> ] B . 3. H. &H. BEEFEAHARE
</rdfs:comment>
<guid>99900001</guid>
{rdf:type rdf:resource="#3" />
<rdfs:subClassOf rdf:resource="%K=E" />
<owl:disjointWith rdf:resource=" AT KZE" />
fowl:Class>
BT ERSTPEIE-S R E X RS BB IT T HR, feHEEN
FERE SRR, 2NN, e Rg & 73 5 A] BAXS
AERBHT ALY, HFRIBIA IR THE, CULHLRESR.
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ABRET RFERLAIUEF LR

F=ZE FAEEeEA

AURTEEMPETENERATE. SMATEARES, Mo i
it IESH AR, E275 RASURNH 7, #38E T K EfEE,
ISR FRARBHE RN, MIRRSGERE Y. SHAEN, MIRTAEER
AE DA AR B PE AERT: (1) ST SEEIR AR E T . 700 T AR o AR 4K TR
e LR, g v — st g, A ER. g RHNaiRREA
AREH DA HARAEETHR RS, AL “EJHiRT", DRERA L.
WHR KRR, Bilt, (&2 2 2LMEIREN . (2) I sl
2. NHFMREHEAEN, HACHEEB AL EFERSET,
ST ANLAE BB 4 AE N FIALAS F S VLB Sr e X T A i s AL IR B
i b EFU ERAHE, ATFGRERMECEERR: sHTREEEA
HerpyEal A s RE, DR A TIERZRE. Hit “&ME” /£4
AL TR % L SE el T iZ b 3T

FEEMEERET AT RENATHAREOEEY, AR 78
R, FIR R0 T RHR A IE A . BN, A RIR 0 T HEREAT
TEMEFFCH-UEH T ENIZ AR R. #72 RESRENE—F, L
W A, X TEMIRENESEXEE, RECEEREH
HERZTHRB ZHNA, 2R KT XEEN SEHRTLE

(DARPA) #EBIWIEtE 640 iHE HPKB (High Performance Knowledge
Bases). BX# 5 [HEEE T &/ IBROW ££,

FAb, REE BARE S MR P Iz BN A, REEREER
HAWSCEMN P EREER . RANRISCARMER, mMAKRER
—H#E SR R AR DR IXRE, AER LRSS MIIFEA TR X
BHIE B MRS L iR, R EENH TSR FaenE.
BERESTHE, NWAEFAE Wordvet ", Mirokosmos'" . SENSUS ™ &z 5
H o
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ARIEHE T AW FE R

BRI, 7E 20 40 90 AWM, A REMIRTIE. BREF L
FAFRFRHENNEDS A TRV HRITRE. AW, Barfgxdi
RHIRTFUE T B B ST e — e S r B R R ATk, o
FUEERT . AARNERERL . AERETEAEAR. EHTARERRA
HEFE . AR ELAA N & 7 1 .

AEAHE BT 4 ALK, KEMERE, Ap#HRESMHEHRTE,
AEThEE. AETEAEENR T EURRERERTHRERE.

3. 1 ZR{E Ontology) BIE N

Ontology RIEFFERESRBHIINEILZ —, BEAN—FKHIFERN

“Z4E7, Ontology B 2Z2—1TMEF LS, AT FREE KR,
Ontology RZMAETLH—TRAMHEEREN, KO0 RZEMMR L
B A A TE SIS L BB R I &GRS, EAT
B ERANEL, MR BT ERR THRET A, RMENBEARMIRARRAFES
VR ER BAANMILT ZER RN A RFERAR RO SRR, R
m{E BRHEAR Ontology B EF L REAEMEME. 1991 £
Neches F AR REH Ontology TR(E BRI AIE X “S XM
BRI BT ZE R AR 2C B, LA KR R 230 e R0 5 R A R B A s 1 4]
FSREMNFIEN". EREBRRSE. GRRASHE, MEEREZH
ABHFFT Ontology, =4 T ARIEIEX. 1993 4 Gruber 5 X Ontology %

“BUSHET AR ARTE LR 7. 1997 £F Borst ME—P ¥ A “HEHE
AR AL ARTE B B . Studer AN EIRBIAN & SOHAT T HEAST,
A Ontology R ILFH SRR HAMN AL ARTEEEE, X2 B arxd
Ontology M-SR —FF".

Studer % A f Ontology E X B EWREX™. #M & &
(Conceptualization). A#i (Explicit). xR 4k (Formal) Fiit=E
(Share),

(1) MR, EEmFHERER P —LINE (Phenomenon) B
MR EMF B MR, HRRQE U F BRI ERA:
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ARG TRF TR AR L

(2) BHHf: FEIEAT(E P B0 B 18 H X So i S o 2 SRR AT W B s
N

(3) FAfk: 238 Ontology B HHEALATIER, thitR i EPLATLFE
75

(4) FLEL. $5 Ontology FARILNI R IEFIATT LSS, SHexT
(¥ 2 B A T JE AN 1

Ontology HIHIFERMIMLMEM IR, B %M IRr
A, B ARATE P 3L FIA T R9RTIE . FE MR R2 IREE R R B 25
KEAC GRIE) FAICZ FAR E S5 R AR 2 X

REEXFRERRAT R, BREAWIE KT, LRATFRENT
Ontology BIAAELZ —, #IESERLME (MIBMTEHTT LA
R, BALCRESMEED ABAREE (A, P, KRS
Z TR R (X% HiRME. 3% §9—F0iE UHERE. B Ontology
A —Fp# iR, 1T H Ontology SRELAIXFA L INE FEM 2 AEMRE,
HLESIF A BE B AR — LM A RE SRR ME X, B TR S R e
X RERERRMITAE. FH, EEM8UEITE Ontology, HE
AT FAINH, B EMERBRIL I E.

e biRix et A ik XA R A . SR BIN “Ma " —iFIFg
A4 BRI ARTE . Guarino™ Xt LiRE By “MES(b” T —Ft
REFMMAE, AN SR AANEREETE—SHEE. £, &
(T E #1488 Guarino X “#5{b” HIfAE.

F£ X 3.1 $it=%8] (domain space) % =FEIE X A<D, W, D
TR, WRAHEEATEEIORANES (R TREE ).

T 3.2 #55 ERFIXFR (conceptual relation) : <D, W_F n ji#%

BERIXRREX A p": W2, R WESRD EFf nt (Fi) X
RITEASMERE.

HFMEEMAXRp, BEE, ={pw)|weW) BE p T RZNFE
#MZE (admitiable extensions).

T 3.3 Sk (conceptualization): $E:E ke Xk C=<D, ¥, &>,
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REE T RFEHEREEN R

FAb<D, W A BURZE R, RA<D, W _EEKXE (conceptual relation) [
£4.

TX 3.4 HEBI4H (intended structure): YweW,S ¢RI w
XF C WEWRMSH, Sc=<D,Rc>HPRc={pW)|peR}, TR
S ERIRERT v FISMERIES .

5 Se M CWIBTA BARIEREM, Sc={(S,clweW}

BEZEEE L AGIRICE Y, WiLR VB B8R SHEEMGANS
£ SMIK. Gruber SHESHEEIM®E E R FirdEE X, #EHEET LB
FETUSE LR EERICS, D, Hd 5=, EFR—PMEAEH, 1. VoDURE

AP EBERE. BVHHIEERF SN D FXE, B VImidwiTs
Bt R PRIICE.

C,FF L MINFEMBEHRE, Hd =D, W, R, 3: V>DU &K
RN HEBRE. B VPR EER S A D FHTE, 3BV PRIBERF
S ARFHILERE. EMAREEHERAVEEES L BEMEAE

(ontological commitment). WH K=<C, 3>EHIET L IAAKE,
FIZEES LB AARE K ARETHRESWLC, HCEKHELAMS.

EIEHES L AIGECR V, K=<C, DEBHIEFT WA KIR, &
RS, DY K#FATEBELL F &4

Selc,

E—1TEE e, 1(c)=3();
AE—TFRIHS v, M TEMBETS o, L HIBARFN 3 (o)
VRIS E, ERMBTAE—TME LR XRe, o)=prpw)=1{p).

LTI M (L) 5 K IREFPTA RN L X T K AINERERE, i
% L)
R EIEBIE T L AN AR K=<C, 3>, L MIAREEIRIZHEREKL

21



RIG T R EMH A F M X

REREEIEN L XT K MAREEEGHT AR A BRES . R T
TEAEAGE K=<C, 3>{AG O AF L X+ K FIAFAEE, IMARES LT
Ak 0 AL AL Co

MR O MBI AN T RS C R4S IE, RIE 41K 0 HIL
TS C, BAHAKEKFTC. MPERES L RFTEMEHKC,
LLEAR O RFETEESMLC, MABEIES LR TE4E 0.

Bl 3-1 /AES [ AR O SHECZHKRARMNRER”. A0 &
TR R AL AR R XS E IR, X FEIL R EES L
[T P RS B S A (AR K Y 3R o AR (AT I Bl 1X 48 P R R Y S B R M
HROX e A AR B, A4 O Bi&ESHXN, MMk BiES RN,

w:EikC

AAEK-<C3~

HE
1 o

.’: 14 vy
Sy v
by ) i F {30
(Y ;o
NN

; ~ABHOLL

-t
T

B 3-1 8. ETRREXER

Figure 3-1 the relations of conceptualization, language and ontology

3. 2 A4k (Ontology) HYIEIEITIE

Ontology Z—MHLFIRMTEAR . AT Ontology KA1L %0
1, Perez ™ S ARH T 432632, FHEHH 5 B AHRBITIE: £(Classes)
gl & (Concepts). & (Relations). B (Functions). 2> (Axioms)
FIL ] (Instances). KB SRR EMES: RERRMB P&
[BIFIZE AR, R L8 X A n W FARERMFE: R CixCax--xCao
. FHEKRER (subclass-of): BREUE—FBEHERMI KR, HKRBTAT n-1
ML ERLLE—RERE n ML E. BAMLWE X W F:
F:CixCex-xCn-1—>Cno. FIU Mother-of ZHEME—1RE, H
Mother—of (x,y) ®axy & x AL, 28 x vLIME—if I BE3E v:
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AR BT AE A S EFE e

AT KREWTE: EHRELE, MWEXLHHEFRRHIREXNR.
FKF L Ontology FFAEHE EE, MiEX Lk, EAMKERILE 45
part—of . kind-of . instance~of Fl attribute—of. part—of FiAH{ %
Z )& SEAR X R kind-of RIAMSZ BIFIHAXTK, XUTHE
MR TRZAIMKER, SHEAESCMD, EC ={xx £CH
LHEY, DT ={xx &£ DHEH), MRIEBEHxBETD xHBTFC,
RIFR C 4 D B9SCHEE, D% CTH TS instance—of FIAMM&NI S 5
mgzﬁww%%,%@ﬂ%ﬁﬁﬂﬂ?*ﬁﬁ%ﬁ@@@%%%%:
attribute-of RIEENTMELEH — M EHIEH. ELHFEELRED,
BESZ EIRXRART LM B 4 FpIERCR, o7 LRI S A5
e XN IR R, Ontology TERFEIEEEEICE, JHS LS
BIEGR. B 3-2 H— A8 ME nEskERs— 414,
P:part-of
K kind-of .

I-instance-of
Acatiribute-of

B 3-2 AKROITF (RFXRBHER—AEA)
Figure 3-2 the example ontology(the same concepts are connected by double
arrowhead)

M LRI LR U, A SRR RIEFERL, BiIXmE
KRR AEL SR SBSER MR, HARFREENX
£ AR E 2 BRI R AR A S B SR A R AR AN IREE . NRIESIENT
Ao WX FEE—FEAEITRTE, REWEC L —FEHREITT LM,
HEIZHHEMAAMNE. K. 4K, #HK. HENESEEAMSKGE
RFAEHEX R P, I REENLOIE R BRI R EHF S ERT B,
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P I N e o S S S (17

AL RGART R ENAMEIE TR M E. X R MBI Eg At —iE
T — A B ST 10 BRGEBAAT , JL BT REX A BERR T S0 B0 T, 32041
B TR R S AR R A TR g R AR Sy, 7T CALAE fa et
SR A%, I BT Ak,

3. 3AKIMEEST RmWELR

3. 3. 1 KFEHIRIES

A THBFR G, EILERBR T2 FEERES. LHA
XML EL 0 SR s b R PRAE IR BE T, IR AT LA XML 25 oAtk
. MEEM LM EEAREESHITRENE.

I. XOL (XML-based Ontology Exchange Language)

X HEEMN—MEDE BFEHLA R M Ontology iBE, HEME
fEE XA E R s MR R A2 BIAS H 18 B Ontology & . #ff
RAREFANA TEYGERFIRERMNEERIAFRGOET X —
EBE. 1L Ontolingua 1 OML 4 ZERE, 32 OKBC-Lite (Open Knowledge
Based Connectivity Bpidl]— AT 58H) M58 KRG LS OML B4 &,
fE XML Efib Bl T XOL. B AEE A M T H3HF XOL # Ontology FF
&, AR HTF XOL ETF XML &%, BTLAEATRT BAEA] XML L H k448 X0L
A

2. SHOE (Simple HTML Ontology Extension)

H S E B B 2 AT KRB —F Ontology &=, B A&XT HIML BT 823
F, BT LA Sk n) HTML SCASER R HAh Web SCAY Al AN A8 7T 32 AOE .
BE K, I HL 22 KNSEXS SHOE 34T 7 — itk (2 n] BAA XML #HR R 75
SHOE 73 Web fCIERES I Web MHE X PINERENHIEE, FEEE
#HiarE e iNIRE G 1. X—d B EE =1 D%, sk, A SHOE & X
— Ontology: H K, FE XK Ontology 1§ BXt HTML T HIMSEITIERE
7, Bl —A Web ACERIE R Fr A A SHOE bR iR DL, KB H o 19iE SOEAF
BAEFIRED, & HETEXE RS
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AT REMAFFHEFART

3. OML (Ontology Markup Language)

OML 2= B4 A %% LA SHOE J9 &8 53 Z8l A f—FF Ontology iS5 W
Pk, BATEHEEEE R A XML 377 SHOE, BTLL OML U SHOE RAR %
HAUEEE . oML BIFWAREMER: OML Bl EHid 71X 1B S Mg
#H, IFEEERENLTED: [E oML ZEH ST RDF/RDFS; fHjfk
OML Efds TR SEOANTE: txE ML 2 ML I E G R IREEHMHEE 05
XOL —#%, HEjbBE LI OML MRET R, ARG ERFELL XML A X
R, BTLATWTAH XML T ESRLETE OML C#Y.

4. RDF/RDFS (Resource Description Framework and RDF Schema)

RDF A g 77 4 W4 X B T R 1Y —— TOLAR 3 Web EUS RTALTE , B H AT A 7E XML
FIERE EAR M —FhARHERT. PIAC AR E IR T . FHIERBR T Web
Wi, Ehal#HENRS . ARG TR R . RDF 04
FERRA]T 8 X% (Semantic networks) MIENHFRRHLE. BEH =4
RS : ¥R (resource). JEYE (property) FiFiH] (statement’.
LR 2 RDOF FIANBIFIAXI %, FEH URL SkMi—4RiH: BHENIREX T hE
BB — e SR SRR B KR FHME— M ERTCE R
AR BRI - EBrEiEE —1E-

RDOF MR TR X B, BEZ BRG], X—H6
FH RDFS #4825, RDFS LT —F R TFHELE R (frame-based
approach) R)HLHE L IRER .

5. OIL (Ontology Interchange Language)

OIL ZYEIR B OntoKnowledge T & H 3R 1X—IH B #1 B K1 E7E Web
PR ENE LB IRMAS B PE. CHREEANE e D M (OKBC.
XOL. RDF/RDFS) HIZEmh b, JFRMIEHELER RETEHANEREE (M
&L KA. REL SHEMLH)D KEE Ontology. ALk, EXLRFA
IEFGE R —riBaEsE T I HE R TR e S .

OIL #377E RDF/RDFS 2 E, 4+ AHLATFREIK: %0 0IL Jx, Hyafh
OTL JRi&E FF## 5L I 3 RDF/RDFS JRiEHI HEEugt: #7dE OlL B & A EM
OIL #£%Y, HALL RDF/RDFS FE £ HEiE: LB OIL B INA T &L
A ERRAE, %8 0IL (Heavy OIL) EF XK OIL I E2Z H.
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KREHE T NEMERAEF IR

OIL Biga T BH4 0ilEd . Protege2000 R WebODE £5, OIL iZiZEA
A W] LA XML, AR ASCIY SREM .

6. DAML+OIL (DARPA Agent Markup lLanguage+QIL)

DAML+OIL, (3K B2 KK AMBE A B R ST R. DAML 2 3E DARPA

(EB SR FTE) W— NI H, BB ARE L XL A ZERE e E —F 3 F e
XZHMES, ©4H5 0L HE RN B K.

DAVL+OTL 7€ RDF/RDFS #:AE b3y, Som bk B7EEF R _LinA
F—PNEHEEMEMEILE, NEMEFERUENR, B85 0ILAFH
WA ERER . EBUL T HATETTE (DAML-ONT), R HFAMA TIRSE 01L
ESMMNE. 0ilEd . OntoEdit. Protege2000 PA A WebODE %% T. R A H
PLHH e gm%E DAML+OIL Ontology.

7. OWL (Ontology Web Language)

OWL H1 75 4 XS 1) Web Ontology TAE4# i, 2 DAML+OIL BMEIT
A EHIEVE 5 DAML+OIL BIHEHE AR, MR A SR A S & .
4R EE Web Ontology TIEL B Y] T 2002 £ 3 AR T OWL ;ML TAF
FEFR. 2003 F 2 A, HHEMBRBEXRAT HM O METIEER. OWL
oE T 25T RDF/RDFS B DAMLHOTL B —220 2, 1 Bh T 5 e W B BIX £ Y
WAL X ¥, BER A RN Web Ontology B S IRHE.

EiR JLFf Ontology IBmH MR AIE 3-3 FizR.

OTL |DAMI ~GIL, OWL

XOL SHOE OML RDF/RDFS

XML

B 3-3 JL#F Ontology 5269 % %
Figure 3-3 the relations of kinds of ontology languages
AR A RIBME LA R IE T KT XML+RDF+OWL 455
FIFE, T OWL ¥ S # R T BEHH Ontology 15 FIE FrbrrE. it
BATELEX OWL ESH— R ER M E, LAIKEX Ontology TS HEEW
FIiAIH.
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KB T AR TR 2 i

3. 3. 2 AKHEEIET oW

PR 2% A A4EE OWL A Fh [ BR 5 4 W BE 80 W3C & A i F B AR i bR ic i
T, FSACHR T4 R SRR A P K LU R K2 M % . BRI R,
if T X AU R R AR TS Ak M Rk 4T L, FEam ik OWL U 1kiE X
St AT R FEE LB .

OWL £ 4 %F & 77 @ & K % i 70 A B9 - Bk 0 B BE 2 {8 R xt
DAML-ONT/OIL/RDFS HFRAETE, MERIEF i RHE X FRiLGe ), TER
E R IE B AT 4 E A 2 TR F KAER T 2 A X2 3 LU R
FCEMFTE.F L, FRA RS A& FBHEN T R 6 T AR RSB E R,
FEAFE: OWL DL. OWL Lite F1 OWL Full =FhAz:. OWL DL ¥{FiE %)
EHER. REBNBEAEEB, EZEET X RDFS MFRAEM, FEH
TS TER. MEZIAX AR, PRIFERKHNE L RIELEE /1. OWL
Lite SHEME AR — M ERENEEFIET, ©2 OWLDL f9— 4 F4H. OWL
Lite BT OWL DL P ABEAIR, Rif—MRESNFHEELRE. B0
—He TSI OE AR RS (41 FaCT, RACER) FEHCAHL. OWL Full ¥{#
Fxf ROF My ERBFHIEAETEB . ©H RDF () yFEBA—ITEN
KBS, WHRT OWL DL 5 RDFS 768 X LIFFFhrpsE. {HAZ, OWL Full
HER T EBER PR R ALER, R RIEr A EHEE™, B
fk Fi%, M OWL Lite. OWL DL. 3 OWL Full B—4ZEEF EdE, H
F AR Rk RiEiEH -

OWL X -T2 0 tH SR R E M SRR A ST, SHAHEN
WfEFEEME X% E, (Object Domain) Y ZF T A o) FE 248 ®Y 45
(Datatype Domain) BIF . M EEMERFIEH RDFS 1 OWL
F 5 FEEHAT, TR 0. BRI AR RATEIA
FJCERIC R 7EIATE ) BB LB RN AR K, OWL SEHF XML Schema 11
R R HITHMESEEN e X ERE. FHit, OWLEEIH#Z. #8E
JetE REAHE AR REHEER, MM SO E K RME ™,

OWL FATEE S H3E (Class) RFE R, ERILLEST (WD URI) siFik
A, mMARERXEMIE FREVRERX, ONL B KMRIAGEHIELEHE
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AT RFMLWREF R L

B SIS T MRS T, DL SR AEE (Axions) FTHLM.

® OW. LiteiBE=HIET

RDFSchematF4f : (In)Equality: PERIRFIE
Class{Thing, Nothimn equivalentClass 0b ject Property
rdfs:sybllassO eguivalentProperiy DatatypeProperiy
rdf:Property samecds inverseQf
rdfs:subProperty0f differentFrom TransitiveProperty
rdfs:donain Al1Different SysmetricProperty
rdfs:range distjinctMenbers FunctionalProperty
Individual |Lovers nctie opert
TERIR#(: S A ELiER:
Restriction minCardinality{only O or 1 [0ntology
onProperty paxCardinalitv(only O o1 13} imports
allValuesFrom cardinality (only 0 or 1)
someYaluesFrom
. REAER: VROETERL:
intersectionQf versionlnfo rdfs; label
prior¥ersion rdfs:comment
backwardCompatibleWith Irdfs:seeAlso
inCompatible®ith rdfs:isPefinedBy
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FrAreE, WREBITFRIAEEH L E KA RAER, IE—TE,
ATRRIRE EHEBMSZFPKR, ZMSHELEAREEEEER, mMA
W E—NEIFEEEF. B, HEEEREER M,

2. FEEMBESATT

LRRE X REEFENEEX KR, SFRATEFERIFESFT. X
BRHLERRE — 2 7 AALE RN S SURM SRR, Kb X EF
BRI ESSREEEE. RINERTEIFEN, & LW TREEER, Z&
R IAAT AT AR XML #53E, (A EA T EHEFRIEOL T AT EH#E7E Web LAE
M. FEREMNEREEHmAE 4-10 iR,

A[i,f]={

, I :
e ! Ftel | B2 | e | Etn

4-10 ¥ A R E
Figure 4-10 tllle structure of concept database

3. BrErEdE S

MEAERE T 5 i KT LRSI, BA T DUAHERE
A1) AR A R B A FE X QAT IR AT f 3, (U IRp Rk S AT 77
AR EMESIH K. BHEU, IBHRR e EE A B TENETIRE
iE, SYEEIRARIAGE SRR, HESBEXKET. EHE TS
37,

HFMNAREMIEE, HFE2H FHUREARHEREN, TR
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KB T RFEB VIR AEFAIR X

H—EREEE .. (B8 BESHITERIER T RE R, HERLPERELE
42 B8 — 52 W 4 A 5O MK EAT 1 - 7R AN IR R P AT AE M AB B S A &
Z B FR. FTCUEERRE — &M, MNFIRE, S8 RmER
AR, G, & MAESEER — e OB — M, £
fF. BN E SR AR T

FRMAESS G S 4 RfFRABINE.

SR ATLLE X — D20k, n— DTG4 -

CONDITION (ID, OBJECT, VALUE, RULE_ID)

Heh, 1D BREMS, H—iRiR—A %4k

OBJECT: Z&IFAI X4k, W “BREREFEKE” & EHHEM VALLE
SR 195

VALUE: X{&fG/E{E. RULE_ID %t Re gy e .

MM F B b e A— N E L, wn—A Yo

RULE (RULE_ID, CONDITIONNUM, CONJ, ACTION)

H, RULE_ID: FTrRpills, ME—FRIR—K AN

CONDITIONNLM: FeviZ#ail a5 m&a4E:

CONJ: TaARF&MEZBIKIXZE, 61 AND. OR FINOT A K, ©E 18
BRIEN;

ACTION: R EZBEREXFERITHERE. E3EETE, PN
ISR ER4r:

X TN FESIE LA, ROITCUARE FEBRN T ZE, Eir4&H
MM FE, FEEMTE.

FEHAMAE: LREHETUREANER. BIMEGH T EHELA
FoR, TECIRE, ATCAMR A fEHEAT C 2R C++ & PASCAL &45H{biE S &Rik.
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p B B N T o 15 e (YA

HHE RTFTAKBNSREFIRES

5. 1 AEEFEEREDRIEE

B L2090 FALIK, BEH IFEMTEAR SR ATER S 77
JTENA, BT ERKEEMAMEH AT ETFFEARMER], KA F
1% B R AR TR Z, B HE R RERTTR B8, 4 P00
MBEIRNA. TR EE— I AN B8 TR FRT 8B, 5 —
FHE, REFHEEXAEANIAEAHE . AL MREMAERERBAIREER
G SR PR BRI BR .

BT, 5 BEEHART A3 2™ . 2K E (Text retrieval) . 3
#{3E (Data retrieval) FEAFEE (Knowledge retrieval).

XA RENF S ZIEH P B WIE R 2 S0 e — M E T R,
AHEEEBHEFRSXHEEX LALA, A LBATTUFEIEES2E, H
REEFNRAAHERT .

HRRNE S SBEWERNGEG R REF HIEEE 87— g,
HfAF—EM&EE, DI efTBERE Bm:fEH= “ER/” ). BEfEf
AT ERIFRFERNITL. BIERREEERR T AT ERNRATFBRMN T
VERR P XXM AR, B EFR K ERE. SRR FE X
VCECHIBE /)RR 2 -

AR REEEANEETARK. EX LA, EHEEHENES
F FHHLRGRIE. Harsil®£2{E B RV E &, 57 7 & el Web
EEBAIRGERE. BN EEETXBANGE BREERCARBLR .
7R X FAEDIR DRI SR, SEETR AR A E aTe s e . R
HENREFVBESEXNGHAN ZEERENIH, BTG BER, 1
RAEETFMANRETEI T EANTS . ZTAKNEEBRENEAR
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ANIEH TR LR AR

w it BT LSS |

(1) TESUEZZMIFED T, S KM A%

(2) WHERE BHETHEE, TS EE VA, BINERMEIEE
ﬂ%%%ﬁﬁ%@ﬁﬁ%ﬁ%%ﬁﬁﬁﬁwﬂmﬁ%)¢o

(3) XA/ A S IR B A Sk, B S IR A T A WA
SR e pl B 52 RS 2K, TE AR GRS B R AT B F LB R A & AP F R
WEE.

(1) MRS R e RS, RIS S

FEUHME WRERERREATEEPIHEERE L, A4 &
Pl iy 76 R R IR AL 6, Bl v CLIRETE— RO X R B R P, RATEI R
EEARESRERRZE. MBEERLIRMEEGESH, —BREFEH M
B (f:Loom , Ontolingua, OWL 2¥) FRAk, IR RAFTE AR S,
KA#REEMBEHER I ETHRERRE. OTFACEAREIHS
ZHEIMAXRRREMESFENNEED, FUABSRARENELSEZNER
.

HiTAANAEEEREPHE ZINE 2 Onto)® Agent .
OntobrokerfISKC (Scalable Knowledge Composition). 1X3 4~InH 4
FERTS MH M. (Onto)’ Agentl I HWIEB A THEBEHPREIFTEN
WW HEEFHAE, TERH TSR AEA., SRAREUW EEHF R RE
h %t % 72 K M Ontology , & R B & FOntology M JC HIE .
Ontobroker [ [AHEWW LM HEE, BOEZAHFREIRTENM
W, XERTEHR SRR OMAE,. SKC B— M EAH#ITHME, 3 H
PrEMBREERAENF NS, ST T BIERAE LR BEERE.
S H AR RN RE, X AERARAS LA L
1R 2Z 8] ) LLERE, M SEER5 F4) RELZ e i) B ERAF .

5. 2 AR AT Rt

InternetFE R R B A MIEANEREL. RSB REERA T
FHREME RN TFE. RmENE R GAXMHEAREGSR, F3
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RIRB T ICFT LU AEFEN R

RTENSREFRRGEY, WMEPREHEFAE SR RT AN EL. AarK
LHRF I RGN BRI TTIL E— R ATTER RS9 R 1 21
o, ApetRigdE s g A P RO ORE R . ARRIEA RS, KA
BAMEN T ARY, WIEET AR GEENRE, UL RAE ST
HEEEFRNEERMEK.

5. 2. 1 B ERFEIENMIERT

B B A AT LS QAT EE ), WA B4 — A S — RS
(¥ 4 3R T B X A5 L HET — oS BT ARIE L3 AR IE BRI
He AU o BAHIRAITT A, TR TS A AR IERL B, F—E T LU O gl
SEFYARRT S B SEE BT ATEAL, g R T ks TR RS 76 T B
b, SR {E AR E X935, BYE. SSRURHGRITIE A 7ER L
KEARHNME BT R — S EIF BT 0 1 8. — A8 5 I AR K
ST B4 B LR, MEMEAETML. XMLIXEER B E &5 B4 58
BEATHR I —EE.

flan, AT LA R A 5 5T S B B Web TUIE (i H B8 2 XA AR HL A 11
“BEH AR HATERE. FETTUFE TSR, 7EEM T O Web T A
25, BRHEREAI LK NEFOWLES EF#THE. EHTML
5 3 Bi<meta> T H P IR MK 2 FHOWLARIE I O TUE , 11 B4R A R A 25
A — B 2 X #5iR<annotatedByQWL></annotatedByOWIL>1 . iX BEfRL 1]
B 77 {88 T 1 PR B Wi 0 L i Bt FHOWL AR v 5t 19 T T DA A% 3R ERUARE
7.

5. 2. 2 RIRLGHIEL

e FaRiig Mo frti ZEm b, LN TN 3RENIHEHMNASS
&, W1 TR
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5. 2. 1 B ERFEIENMIERT

B B A AT LS QAT EE ), WA B4 — A S — RS
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AJE P T KA AL 3

ﬁﬁﬁi

£ ifilAgent
o3 Eig]

[ mEbE T |

I
{
OWLbE ) I & J.\

Crawler
B 5-15 &R R it Fih F A HE
Figure 5-1the structure of emergency decision knowledge querying system

EES-19, X THEAARHEEIE SERERECEER BN
EHMBRES 2. 1WPET A T ECEN RGP HADHR ST HIT 4.

CrawlerZ— PRI RmE “feh” 2. vhE&SHERTIZEL
FrE A I AR R s —2, AR BRI .
T EE T finetasGE M http-equiv/RIEER T X “OWL” RAIKTiZ T
M A TLITONLARIE. AR, WK &ERFE 4T i <annotatedByOWL>
FrEERIHE, AR e S BB,

FEMPURSRBTIREA N —REBREOF S A M CravlerfT
W B A i SRS P SR B L D R bR E S B - IR BB LA o igEn
R F~: (predicate #subject Hobject). IXFp LA N RT LA
ERAMMAE A MRAEAR (WXARBEEE) KEROMTAAE. Fill. &9
X EE K AFETAMAER. FEMBERN S — LA R M
ORI A AR R, SN AEEFEASEAEGES. XNEf
SUE RS FEREATY 78, RS BHBESR2Z R

A ARPE R SR AARITEM S, WEARIM A, GF—ETEME
HFNE B U AE. T AEWAgent TR G BB TS, A
/B WTEE, xR EE T E ST TR,

AR R MM T LT SR KB HONLIEE S d MfE E. X
25 R E R A RSB EHIEFRAENRGER.
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_ KBRET RFER AP EFE R 3

AREESATE T REME IR AU NSRRI, X8E HE
SR ANTFETEA. XM I siHrmBERckE R, TUEEER L&
KEHE. & E RN, MINFEPHEFEAEEHFRES.

WP AL lAgen IR ATMZE B4, AR B T B R 8 2
(F8. HREFRHERTTR. DRSS REF HRXHARRTHER, 17
HUEE R RE R i TRNRE. B EM A E D R Y LLEEE
SRR, BT DU AR A0 25 T AL8 48 A B LA 1T 4R
H, 3R I A R B R

HU R & ifAgent R RIS BT E WA O . ISP R A
TRFEER BB 38T S I B R TS0k, JFR s 3 & i 5 B AT AVE.
MR FIEANT, W3R T (R BMSIIREN . AR MEM L R0 24
FRFEE BB T RIE.

5. 2. 3 &G Agent BT EME

e, WAVEARBH S XAV A RSB I N K R

SEX 5. 1: R term(0) AU D, X RZHTA (& O, Ak H 14 A
TREE (B3 IR L)

E X 5. 2: BB keydef (0, keyword) A A4 0, sk H K8 F keyword
HIEX:

WO, 0.y ooy O.5rBRSEL D, Doy -, DHIAMAE KIBE T= term
(0, H (0<<i<<n) .KS={key,, key:., -, key.) A EEE Tndex
tRERES B B

I 5. 1: fF—IRBER B HRBFIH AR ZSE A
fhd, WEERE SX—MEX%, BKSNT,=0 Findexg D, iXH |
<i<n.. #lfn, KEHXRE key= “FREBEH” BAITENRY AR EAE
PR R KR T A G X, AT T %Ki R 5B st k.

FUF I R, FATFT LIS AT XS, S5/ NMEETEH. Ft
FEIPT A Al e SR B {5 B AE X I S0EE Ds,, Ds., -+, Ds,, HFKSNTs,

#0, sl<sssj<sk.
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KT KEFEBEFREFMBENL

LR, BAVETLTEAKEN T, MEH EaKE R UIRa s
HKFR ., XHE, ATH Stefano Borgo A B A TG I ) X & W B JEAR K
HT3R - ERE RN, B Agent 5T/ 20 H, BIEH P RBRX
gFHKEY = [key,, key., =+, key., B#J 0, , 0., =, 0, M

Ds,, Ds., *++y Dy (A 3k (kv € KEV )ard (kev e Ty) j= st.s2... sk ) Xf

REE Os)y Oss vy Os PRI RERF key, IS, #8573 0% UL &
TETZATE T I LB FI45 P o B P T UMK TR 3 . REETER R 4R
T R EEEE P B L AU, AR RIBH T EIERNE R

5. 2. 4 TR EPEEIEANE

) %R 5. 1 WhETFAKNE BB RVESE - BER 4, MINTENE
WHRIH IR P HEEER, HECEB RGN, RE
EAEM BT HEBLA T EEEE R LA A & £ BEERS. &2
el EFIREIS B .

TERBAMEH « B S E T AR EE A~ 3X— W ok %6 . TER R
ZRIFRESI “NAaETFAIESLR” FiXERE: WE -1 EBEYIIS
BINBFETR, Bads ) RENIETAPIELA. £HHER? doc
RFBRFLZENTE, H eddo XFBRN SR B A KM B E, B
T B R BN iZE eddo:Doctor, H & F & & : rdf:type(?doc,
eddo:Doctor) . : _

C H? doc LB BRI AT RS, MAMFTMM () ZNIETRAM
R, 7R, FAZE? enlist KFRIRMESF. ? doc #%7 enlist FIIXFER
~n: eddo: enlist (? doc, ? enlist).

XEE, TAIETLAFEAAEME L TR BTN BEWIEN:

rdf:type(?doc, eddo:Doctor) A eddo: enlist (? doc, ? enlist)

EAREMERTT U KIF#XESDT:

And (Type ?doc, eddo:Doctor)

_(PropertyValue eddo: enlist? doc ? enlist)

IXFEMAIE A B B W (LB ASCLL /& iA Lk & Z200if A &4
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KEHTREGT LR EF MR

Ao F R BT ERREAMNGEMLE. ERTHERRANFriFEE
WE&iA A, BATH AT AR R LR T —ErR s 80 B s #ERYLE K
HETH R AT T AF

5. 3 5EGETRBIALERRERGEMILE

o 6. 1 FHTIE, HAT Web HHHIEER S8 — BT AR gL T 35 1al Y
K. HFXBIAENEERE “5” “87 XK, MsbHEZ RKEX
FF, B E—TE XM TFAMERER, FE2WEMEREYRE.
AN, 2T 0 EIA S R ik R e BT I S 0 IC AT IR 47 s R IR 7 T 4H
XfE B, MIARRETERER L THE, SR FLSE R AR, 1
B, BRI E SN AT HIThAE. T EBRATEN — T e Bk
SRHT AR SCHT T A S AT H B ) R4 R A AR v 3R e

TERG, 5L “NAEESFRREIE A " LA ITEHE, BITRMIXEEMR
IR T RIS RS 1R R A AT T IR S R R
REOK Rt T Rl AR

1. fBURIR XA IR 76 b B At , “ N AEFA” —iA RN
LRESRT “ESARY X—X R, RS “NAEfF £ YE
FAR” M—AFIRE. WEFRENNTHELAE “BXAR” MFLE,
W4« RAETIN f0XAMAT IR E T MR AN
g,

A FR R FH T8 ST 0 A AR R 1 B e SR A X — 1) B 3
F PR GRS AT ZE MY S B A Sk B B F P B B TR0
“RRBEFTIANY FRHR N S SR A AT “ES AR IX—HE.

2. MRS TOALARE: EXAGIFh, RENIZMTER B X
RE— LS . BN R RS A (R B AT 4, “RERHEA”
CHRIEA” SHRE AT M TR (IRHE 4 FIE RS A 8T R E A 1
T, XHEE 5-1 b G HER R Bk BT LS B Y B AR A ok i B
EETRREGFSHAPERMNA X “AREL” fIl “EREA” Z1idE.

3. ORI R Y ANNE X R MM AW RAEERE A EH N
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