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Application and Research of Topic Maps in Relational Database

LU Yun-ping, WU Jie
(Institute of Computer Application, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

(

Abstract : Topic maps are a new ISO standard for describing knowledge structures and associating them with information resources. As a

data model of describing and exchanging information, they provide a way of navigating and organizing semantic data. In the paper, de-

scribe the related concept of topic maps at first. Then a method of how to extend relational database using topic maps is suggested. At last,

using XTM educe database that is the description language of topic maps in order to provide the new idea for exchanging data in multi —

database.
Key words: topic maps; relational database ; XTM
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3 15 4t B ( Topic Maps) 2 1SO 2 i MIFTHRE, 7E 1S0/
IEC 13250 # 3t £ E A F skl @ EE
XT—AEENEFSA—AXSHE, S EER
AR ES., BEA—DMEEIBI - EEHEE
BHREBORE AT UHESESRHA EEEAER,
MEMZRMNERXRELTA—TEEH ST F
BRI B2, R T PSS i) ERESRFOR 7 A8 4 B Ay 1 B
FIBENBR AT RET —-RERNHTR. TR
T —RET EENTRIEAR MR TR, BH®TIEX
ZBESHMAL SR, B—NREMZBREHLES
TR,

2042 0 FREBERMARBEERERMER
EETEH—HEEETERE, XHREERARES
WAL BRTTARE KB NERF S BRI 5 T 9REIN
HARFERS. XIEENREFETUECHERNREW
LR B, AMYSAP A BITHRANREW,
FIEHE FE PR B BB B B W BB 7T B mt,
AREEF OIS, X TAREEE, XHE

7% H #3:2005 - 05 - 12

EERBN - BESRO8LI—), L, AHBERA  HEHRE, R
REEBRESEWERLR & AHE, TENETEIEEMH
Rk,

FEREAMER, B SR EN T ERE TRRNE
R, HFEMNBMERITEEEN S BEEFA S, AR
P, REMN, SR ENEHYT RIRTER R

R B i B bR () R AR B R 3L T BT BB
B FEHE, 7T R EA RO LY RX RYARE, 3
KIA IR R BR[| R R e

1 FEHEMNEER

FEMEEREE G TAO ZEXHWREY, B EE
(Topic) Bk F& (Association ) F1 BF 44 (Occurrence) »

* T——F 1 (Topic) :

FER FE AP MR EA ST, B LR EAR
7, A LR A%, EMAEASS R RARE
FEYth ] IVE N £, EET AR AR R2E, FR
HJ F AR (Topic types), ERERRIgA FRFBRK
E5, - N FEEALEHER - BN FEEARR, FEAE
RU7E R B b A B S — 1 E

* A——E 7R (Association) :

FEZ A AR R R BAEE AR, XM TEE
BERIBLA, BRANERATUR —X— X 2HES
£, BFREBEH R A (Association types), Bk R
BAEMRIR BN FEEICERYE, I EF(FHEBE
R)BEWHR AL, RALRABTHREEHENR
WS, AR EHENETEDE., BN, $HFETE
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BZENERLR, EXFERANARSHKEE  HERE
— SRR AR AR 45

* O—ZF {4 (Occurrence) :

— AN EBAI KRG ZE - P EENERMER L%
W 5ZEBHENGERRE, XENFERERIZE
BB, X ERANTRES BHRERIEHET S
HRIEEMBEHEMEROERE, BT LLE URI FFIREBIH
g/

TR EERAA B NBES R ANREREEE
RA L BRFEHEILRTBRAR B A RR MBS E
BAIEBHRTETERINER, BB LK REME, XH
MERTEREANTEME, MR, FTAHMEAREEHE
L REEA bR HRX TRAMMARRE L LS
To

BRAE - - RN BIEE, B8 department
N staff B3R, FIRIEREI TR THES, TR

(1) department(Department - id varchar(18), Manag-
er_id varchar(18), Department_name varchar(20))

Department - id
D-001

Department . name

OiEEY
(2) staff(Staff_ id varchar(18), Department. id var-

char(18), Staff_name varchar(20), Birthday datetime(8),

Salary int(4))

Staff _id

S.001

Manager - id
S-001

Department - id | Staff - name Birthday Salary
D_001 .37 1980—4—5 | 10000

Xt FRPREHE L, TLHE R TAO ZERMM St
fiotr. EEARE 8, AL, i, K. HP“H
MTPA“RT"REBREKAEE . kB ETHREHE,
Hep“ER7ARARE  HHAE  HAE B, FAk(Xw
LA EM)

2 EEMENERES

XTM & XML Topic Maps 45, ERE T LM
EMERMHRIES, R XML MiBREH, XIMFE
EXTRATHREE AR DID XX, BT HREH
1bfE SHEEMER, R R B X FE. B 5 E/ER
KB R %

XTM S FI Bl B — T ) < topicRef >, <
subjectIndicatorRef >, < scope >, < instanceOf >, < top-
icMap > , < topic >, < subjectldentity >, < baseName >, <
baseNameString >, < variant >, < variantName >, < pa-
rameters>> , < association > , < member > , < roleSpec > , <
occurrence >, < resourceRef >, < resourceData >, <
mergeMap >,

Xt F L EEFIF , XTM BRI T (384 -

< topic id = “staff” > < baseName > < baseNameString > Staff < /
baseNameString > < /baseName > < /topic>

< topic id = “department” > -+ < /topic>
< topic id= “assignment” > -+ < /topic>
< topic id= “birthday” >*++ < /topic>
< topic id= “salary” > -+- < /topic >
< topic xmins = “"id=“S. 001" >
< instanceOf > < topicRef xlink: href = “ # staff” /> < /instance-
Oof>
< baseName > < baseNameString > 3% # < /baseNameString >
< /baseName >
< occurrence >
< instanceOf > < topicRef xlink: href = “ # birthday” /> < /in-
stanceOf >
< resourceData>1980 — 4 — 5 < /resourceData>
< /occurrence>
< occurrence >
< instanceOf > < topicRef xlink: href = “ # salary” /> </in-
stanceOf >
< resourceData>> 10000 < /resourceData>
< /occurrence >
< /topic>
< topic xmins=“"id=“D_. 001" >---< /topic>
< association xmlns=“">
< instanceOf > < topicRef xlink: href = “ # assignment” /> < /in-
stanceOf >
< member>
< roleSpec > < topicRef xlink: href = “ # department” /> </
roleSpec>
< topicRef xlink:href=*“#D_001"/>
< /member > i
< member >
< roleSpec> < topicRef xlink: href = “ # employee” /> < /role- :
Spec> "
< topicRef xlink: href=“#S_001"/>
< /member>

< /association >

3 FEiEXMXRABEENYT R

FI A EAEEOBEE, 7T ITE R TR SR FE R K
HERFER TR, BREFRTHRXREEERHE N
XTM 3, SER LA 5% 2 048 2 I8 B0 3 e $KiR
FEEY R, o ABEABERE Y R B E SRR R
VR, MERNRFIMANGRENERKEFEFCEE
XT EABARE RN IR  J5 & R IT RS INRYE
BEHAREEA int, char FIAH AR REREE L, BWMHFE

T ONAFAEXKEBERFES. XN TEXAMARKEGY

B, RAARRMT kA E,

U LB, EHMNETERAFNESRET B2 H
FRAT RIS, LRI R THREENF, N
RN ERAN LRET - R THEE, BRAT
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BELARTHRMERMERFELS, KPEREEREANT
JUA Ay B - VLR VL BV CH W .

BT EEAEE, TR R T ERT T AT AR
int BIBIBEFRAR T BRI REER LA char 3 varchar
SFRARR, B A ZELWRER —E WA &M,
U ERTF A XBUEAER,

3.1 BREIBERIYR

XFFRMT BREE, EREETHEEHER
# occurrence- type 1 occurrence, i1 T 7R :

(1)occurrence - type(occurrence - type - id varchar(18),
name varchar(20) , datatype varchar(10))

(2) occurrence(occurrence. id varchar(18), instanceOf
varchar(18) , topic_ id varchar(18), resource varchar(50))

ERPBALRREG R 1.8 2 iR,

%1 occurrence- type

occurrence- type-id name datatype
Occurrence - type- 1 Age int
4.2 occurrence
occurrence . id instanceQf | topic-id resource
Occurrence - 1 Age S-001 25

3.2 AENNBEEBYRE

S5EAPEBRY RILE, X HFRNT BHAMNE
#*FEBENFEGERARMERZEENES BEXKER
FRRARFRRFHETESREHZBANER,

OF BB topic- type I topic, M TR :

(1)+topic- type(topic- type- id varchar(18), name var-
char(20))

(2) topic ( topic— id varchar (18), instanceOf varchar
(18) ,name varchar(20))

mRPEABIEE, 03k 3.3% 4 .

£ 3 topic- type

topic- type- id name
Topic-type-1 Province
%4 topic
topic-id instanceOf name
Topic-1 Province TLHE
Topic-2 Province BT
Topic.- 3 Province ik
Topic-4 Province HRE

OF B HIEF association.. type Fl association, 4l F FFf
N

(1) association- type (association- type. id varchar
(18), name varchar(20), role_ type_ 1 varchar (20), role_.
type_ 2 varchar(20)) )

(2) association( association_ id varchar(18), instanceOf
varchar( 18), member_ 1 varchar(20), member_ 2 varchar
(20))

MERFHEBALIRE, 3K 5,3 6 Fimn:

£ 5 association . type

association - type .. id name role- type .- 1 role_ type_2
Association- type-1 | Region Staff Province
% 6 association
association - id instanceOf member _ 1 member_ 2
Association - 1 Region [ 37 B v A
3.3 BEENSH

T B ES AR 5 R B R R TR A, AT
LUK 3048 FE & th R XTM 3O, B2 XTM 3 3 7%
XML &%, B LA BP AT DA A AL 38 XML 1 4% R 7 334 4
BB SO AT A3, SRS BUR e Z B i B 35 8t

B, X RA SR R R TTRINT . B TAO=E
A S IRPIE BEEE B BB R R MBSy
1 FFUR 3 X EAE B4 HI8 XTM HLE TR W S 1T
3R A B XTM OB, a/h 2 H 7R o

BTk, ABFMALEEFTWEEEL. THA
#:

$—% WA FBARA BT S <topic>, AFEH
B id M FF & < baseName > (8 & B £ < base-
NameString>) . 30T SQL iFA#E#EH FEMAR

Select topic.- type-id as id, name from topic- type

B AT B R A BIA B A < topic>, BIEH
B id f1F 5 & < baseName > (& J& # < base-
NameString> ). 30T SQL iEEFEH KA KR,

Select association... type_ id as id, name from association.. type

B=F A EABERT R <topic>,BFEHREH
id 1 F 37 & < baseName > (£ & J& ## < baseNameString
>), XBHWAGTRSMEBRBARESE BERFE
BERM—KBIA . BT Kt <topic> KA H id f1 <
topic> BT I E < baseName> , RN T SQL i& A& £
At

Select distinet‘role_ type_ * &role_ type_1 as id, role_ type_ 1
as namefrom association . type

Select distinct ‘ role.. type_ * &role_ type. 2 as id, role. type-
2as name from association .. type

FBUE WA B4R B S < topic> , BEHR
B id f1 7 & < baseName > (2 & & #f < base-
NameString> ), 1 SQL i&Em)%EH B AR,

Select occurrence .- type. id as id, name from occurrence._ type

BHE A FH A EEA R < topic>, AFEHRB
H id FIF 9 8 < baseName > (1 7 J& H < baseNameString
>). WIF SQLIEAEHES /.

Select topic. id& * _ " &topic.. type. name as id, topic-. type. top-
ic. type. id as topic_ type, topic. name from topic. type, topic where
topic - type. name = topic. instanceOf ’

755 RBE P b Y BT A BR R A B < association >
TR, BEREME d M7 K <baseName> (B F R <
basedName String> ). HF SQL B EFHEKER,

(FHE 18 R)
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A1 AREANSHRNEERTNEGE R EGILK

YIgike E 211 tbf B BER
ARk B R R
REfE B 1 0.903 0.737 0.92
HDL FRAEEE 2 0.886 0.719 0.908
M=fz— 0.883 0.661 0.893
FR{ERGE 1 0.886 0.703 0.898
LDL R {E % 2 0.823 0.703 0.879
M=4zZ— 0.816 0.613 0.859
REfE B 1 0.51 0.594 0.685
VLDL R {E AR 2 0.532 0.547 0.59
W=552— 0.437 0.589 0.644

A2 KA o ZBAATHITE 26 R 16 b3k

g HDL LDL VLDL
0.01 0.92 0.898 0.685
0.1 0.92 0.898 0.683
0.2 0.923 0.898 0.675
0.5 0.929 0.886 0.601

1 0.895 0.856 0.435

2 0.874 0.859 0.26

5 0.57 0.582 0.0861
A3 KA CHATFHl4e ek

CH 00 107 10° 103 10?
;ﬁ}’g 11.1 | 3.6 2.9 2.5 2.4

AL, ERPERI, C EAERE WY 2R R
KA, CEB/NFHYIZRet a4, B Y CHE /MO
10%) B, RBERMHE X TRER 3 & C BRAF{ERNF
BYIgretEIFE, Al A KB HRA C = 1000 BEE&R

B, 3 BABERSE T SVM A ISR U s #]
JH Matlab 6. 1 48#28 , 3247 F Pentium IV 2G, 256 M ) #F PC,

3 #FRiF

XHRIENE T IR A RBE B R &AL, 3
BEHZATHESST, B 3 AR mIKIsE
AR5 3 i 3% 18 B B & BRI, I E T BRI AR
AERBWTE B RIFWRR, LK+ VLDL W H
ERARER MAREEPINGHERE 2.584KH,
TRITFHbAR S T SR 1 A B, MR, BT LA B
T BEORHETRS AR S B, &g
FN B EN RBF EEBUR S, REB W HENZIR
ERBURATE R EEER, NiFSBREFHEE,
ERIEFERAE BB LR, X RS EGPR MY
— MR,

S 30k
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(k3% 89 )

Select association_ type. association_ type- id, ‘ role_ type_ * &
association _ type. role_ type_ 1 as role_ 1, associaton. member_1 as
member_1, ‘role_ type_ ’ &associaton_ type. role_ type_ 2 as role_
2, association. member_2 as member_2 from association.. type, as-

sociation where association_ type. name = association. instanceOf
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