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Mapping Method from Object-relational Database to RDF(S)

LU Jia-wen and YAN Li

College of Computer Science and Technology,Nanjing University of Aeronautics and Astronautics,Nanjing 211106, China
Abstract With the development of intelligent information technology,knowledge graph has been widely used in intelligent search
and other research area. The information in the knowledge map is generally represented by the data model of RDF(S). The con-
struction of knowledge graph needs to extract information from different data sources and database is an important data source
that cannot be ignored. Nowadays.object-relational databases are widely used and contain rich semantic information,but research
on constructing RDF(S) from object-relational databases is few. This paper puts forward formal definitions of object-relational
databases and RDF(S) data and proposes mapping rules for constructing RDF(S) data from object-relational databases. The map-
ping rules not only consider the object-oriented semantics of the database,but also consider constraints, which can fully extract
semantic information contained in the database. Finally,a mapping tool named ORDB2RDF is implemented to verify the correct-
ness of the mapping rules and the semantic integrity of the mapping results.

Keywords Object-relational database, RDF(S) ,Information extraction,PostgreSQL

P Y 22 REPEBOHE R 2 0T T RDF(S) 9 A shali 2k | sh iy gt .

1
5! Ferb B0 PR b RO 5OR Y R 5T A R AR # E RDF (S) A

ill!

B 25 5 Al 0 2% 11 kT, R IET R 7E R BB 2R IR R G A
BB T AR A SR B T Tz N L R A S
HYSEAl A5 LR A R SUAR Z R SC R o U —Fh
RE X 2%, e 3 5k S 0 o0 B 45 45 L 2% BE 05 2 five AR 1) A LU
BARTRBARZ 025 R . FIRMHARHESR (RDF(S)
RDF F1 RDF Schema, j& J3 4 I 15 B (W3C) £2 H i B B AE 4R
FA 318 SCR N 25 30 AT B AR AT . RDF (S 3 5 A #L
DU 60 Ao A 6 5 B 7 B 408 AL A B3 30 1900 ARE -3 700 B 30 i) i 4 B
KR, A MR RDF(S) 8 B B R
BIE . B4 AHH XMLS (UMLY | ScARD) B 1% 45 76

FH H17:2020-08-01 & & HH.2020-11-27
AT H VLI E SR AT ST R (BK20191274)

AT 240 Y B AR R TR

SR Bl T R 2 T e O )z G — b O R L B R
TR A RO BUR R 5 T RO R A LTS R SQL
Pl . B0 FR B A KRB SRR E BB S A, I Y O R
B Tovk B8 SCRBUR R R 345 5 28 B4 4 0 1k A7 % 52 2%
R 254, 1 A7 25 AL R L RS L SF AR S5 A AL U I A
ARFHY R BRAE o g 1 ke dox — [ L, T 1) ) 52 B 40 2 1o 3 T
Az TAT 5 XoF 52 B4 A RO T 1) o R BT AR Y of
AT 16 X 52 19 S R4 43 B 1 B vt o B S AT AT 2 A
AT LLSR F X g T8 Ok #e0R o {ELTHD 1] 6f R B dlE 2 o8 4k £

AR SCE A TF R 243 COSID) L3 F 3 b0 — 4E S 3R BUkh 7o 15 5 .

This work was supported by the Basic Research Program of Jiangsu Province,China(BK20191274).

WAEAEE ™0 (yanli@nuaa. edu. cn)



146

Computer Science TTHEMEI#  Vol. 48,No. 10,Oct. 2021

T SQL #F MR H, B G323 T — s BRI . T 5
FHE G5B T 2 2 B0HE 1 R0 1 1) S 5 508 T A e AR AY
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SQL:1999 #rifit, SCBr 1, G SQL:1999 T 1) XF 4 14 7 i B
AT DLBEIA O 2 6 5 0GR B B L i IBML i DB2., Oracle
B AT, S AR X 4 56 AR B PR B AR M TR R
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Tt (0 A5 10 T LA 0 A X L G 4 SR A A A R, SR
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EX 1 MR BT LI — A TIC4] ORDB=
(B.RE,I.R.RO)¥%R.

BREMNZARBIEEPREALRMARE . B=TU
CUD, Hi THRERALIEMARE, T={c1t€T), C
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FEOEAE AR R P B LY Person 525!, Per-
son B &M AL E name Ml age T~ B M, X458 R B4 %
SVFEIE R 1 9 5E SUh 2 4B . 3 class Y classes
BB R B AT R R AL,

Tot; €Tyt is the subclass of ;255"



3, A5 0 5 00 R AR R ) RDF (S) By W5t 7 vk

147

student

department

PK depld(int)

s

PK  stuld(int)

FK major(int)

graduateStudent

i

PK,FK stuld(int)

depName(varchar)
per(Person(name) varchar) PK,FK staffld(int)
location(varchar)
per(Person(age) int)
assistant staff
PK,FK assistantld(int) ———> PK staffld(int) <
duty(varchar) staffName(varchar)
staffEmail(varchar)
class T
PK  classId(int) professor
classes(text[]) researchArea(varchar)

P15 o 2 80 B ) R R A 1

Fig. 1

B2 TR L R RS e e £ R .

B=TUCUD

T= {stalf,department, professor, assistant, student, graduateStudent, class}

C= {staffld, staffName, StaffEmail, depID, depName, location, researchArea.,
assistantld, duty, stulD, per, major, classld. classes}

D= {varchar,int,text[ | }

I=1sUly

Isp = { (professor,satfl) } , Isp = { (assistant, staf) }

Iyr = { (graduateStudent. staff, student) }

Rg={(person,student) }

Rp={(major, student) }

RE=PUF

P={ PK (department, depld) . PK (student, stuld), PK ( graduateStudent.,
stuld, staffld) , PK (assistant, assistantld) , PK (staff, staffId) , PK (class,
classId) }

F={FK(student, major, PK (department, depld)) , FK (graduate, stuld, PK
(stuld, stuld)) , FK (graduate, staffld, PK (staff, staffld)) , FK (assis-
tant, assistantld, PK (staff, staffId)) }

B2 iR wE A Em

Formal representation of data table structure

Fig. 2

2.2 RDF(S)#BMERXLE X

RDF i %) J2& g1 RDF Bi& 44 819, 4 4~ RDF ik Al LUl
FIE EIE IR U AT RO RR . Y AT — A B IR
AT LAY AR = on gl B MR . IR R E R EIEMEE
ZIMER . B 0 E M, 7T DL 5 T AR e o
B IR . = JC Al Ry 3k 7 s AS RDF 1] DL ok 7R W 45 1
AT HFREMNEE . RN B HER I TEHE LR,
M52 4di ] RDF Schema . RDF Schema & — 1 5% & 2% i) 4
WIEF RAE T — B A BE S SO A TR 2 TR
JE IR E SO UL R AR 4. RDF(S) B =k
SCHR

EX 2 RDF(S)HFBE LI —=J04 RS=(RB,RA,
RD RN,

RB # /R i i RDF(S) 3 A J& M i) 4 B &, RB=RC U
RDURP, H:r,RC %m RDF(S) H A 204 R4 .RD %R
A LA B S A A BRAE L RP 267R 0TA JRME A BRAE .

Data structure of an object-relational database

RA 378 RDF(S) i A B A R AE . RA=CAxiom U
PAziom ,CAziom, = {c|c is the super class of ¢; ¢ € RC,c, €
RC} ,CAziom fRFEFTH Fc) WAL KA RE . CAviom, &
Cazxiom., PAxiom (RFET A BYEAB AL . PAviom =
Dzxiom\URziom, Dxiom,= {c|c is the domain of property p
where p € RP and ¢€ RC} , Dxiom, %R IR 1E p 15E IR
¢»Dxiom, = Dxiom, Rxiom, /=@M P WEBZEEWE .
Rxiom,={x|x is range of property p where p€ RP and x €
RCURD} ,Rxiom, =Rxiom,

RI FRoR A 5L A BREE .

34T — 1 RDF(S) . 18R P AETE stall,
student,department Fl professor 2§, Ll } researchArea, major
S JR L, Hh professor S stall 1972, 3% 503 HIE 4k 2 X
KR PIE R ME 4 iR,

(rdfs:Class rdf:ID="staff”/)
(rdfs:Class rdf:ID="student”/)
(rdfs:Class rdf:1ID=“department”/)
(rdf:Property rdf:ID="researchArea”)

(rdfs:domain rdf:resource=" # professor”/)
(rdfs:range rdf:resource="2&xsd:string"/)
(/rdf:Property)

(rdf:Property rdf:ID="major”)
(rdfs:domain rdf:resource=" # student”/)
(rdfs:range rdf:resource=" # department”/)
(/rdf:Property)

(rdf:Property rd{:ID="depName”)
(rdfs:domain rdf:resource=* # department”/)
(rdfs:range rdf:resource="# xsd:string”/)
(/rdf:Property)

(rdf:Property rdf:ID="staffId”)
(rdfs:domain rdf:resource="* = staff”/)
(rdfs:range rdf:resource="*&.xsd:integer”/»
(/rdf:Property)

(rdfs:Class rdf:ID="“professor”)
(rdfs:subClassOf rdf:resource="* # staff”/)

(/rdfs:Class)

# 3 RDF(S) %
Fig.3 RDF(S) data
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RB=RCURDURP

RC= {staff,student,department, professor}
RD= {xsd:string, xsd:integer}
RP={researchArea,staffld, depName, major}
RAziom=CAxiomU PAziom
Caxiom={CAxiom p, fessor = {staff}}

PAxiom= DxiomU Rxiom

Dxiom={Dxiom ,garchArea = professor}, Dxiomgy,rrrqg = {staf [},
DxiomdepName = department} s Dxiomyajor = { student} }
Rziom={RxiompsearchArea = { xsd s string}

Rxiomgyypra = {@sd sinteger} s RxiomgepName = {xsd :string } »

Rxiompajor = {department}

El 4 RDF(S)$uds i B XMk R R
Fig.4 Formal representations of RDF(S) data

3 MK XZRZEHIFEES RDF(S) A AR 5T 31 0y

R X 52 5 Z2 B4 FiE A RDF (S) (1998 24k 5 S, AR Sy
e 555 R DU MR 5 06 2R BOHIE 2K R IR 5 A WL 9 RDF Sche-
ma (LR AR RDFS) , Lh KO 52 56 28 B #1285 191 I e S5 oy
RDF %48 A4~ )2 18 547
3.1 B &R REEELXEMBRE S RDF Schema #17

i 1 i 1t ORDB=(B.RE,I.R,RO) %%
X BRI A B e PEAR Y, (5 S 2 R =04 RS= (RB,
RA,RD ¥ 3K/ RDF( R, 8 X455 ¢ Fom WL i 2,

BM 1 V/ET THEN (1) € RC.

BE 2 AL B — 5K R AR AT DL E g S RDFS b i
Fe. BN BHRE AR TE — KA R stafl 193RI 4 B A
RDFS M 458N :

(rdfs:Class rdf:ID=“staff”/>

MW 2 Yi={(4.t,)) €1 THEN ¢(1,) € RC AND
©(1,) € RC AND ¢(i) € CAziom,, = {¢(t:) } o

AR 2 P 2R 1 4k R 06 R T LA S S RDFS A i) 4 7R ¢
Foo AR G 0C BB B AR Ak S B R A AE B4k R
HZU4KLR,

B, B 2 A7 7E 3£ professor B4k 7K staff, 7€ B 5t
B, S5 AL e staff FE BB 1 W 5 i 28, FRfF professor F Mt
SR staff RIWFIE, BUHERNT

(rdfs:Class rdf:ID="stal{”/)

(rdfs:Class rdf:ID=“professor”)

(rdfs:subClassOf rdf:resource= “http://ordb # staff”/>

(/rdfs:Class)

¥ i v 26 graduateStudent ) stuld 55 staffld HEEE
B HoH stuld AN EETE 7] 2% student [ E 4L [F] B stalfld
VB Ry NS ] staff 26 1) 88, X i 2 graduateStudent 27K T
PigkR . TEWCS I, e H 35 student FIK stafl WS S, A%
2 graduateStudent Wit T2, BLOFZE RN .

(rdfs:Class rdf:ID="staff”/)

(rdfs:Class rdf:ID="student”/)

(rdfs:Class rdf:ID=“graduateStudent”)

(rdfs:subClassOf rdf:resource=“http://ordb # staff”/>

(rdfs: subClassOf rdf: resource = * http://ordb #

student”/)

(/rdfs:Class)

BN 3 Vc€C AND d(e) € D THEN ¢(c) € RP AND
o(d) €ERD,

L SR PR v 2 0 7 B R R AR A B 8 L R A T
BnT LA R 26 0 T 1 BOHE R R A B 0 28 i m M Y
B SCI 32 B W BSOHE 28 TR AT ) W S Sy s i e

i, staffName J& ¥ 8 T staff 2, If HiZ% I8 1 0 B4 28
T S A B 2T 8 4 W S A5 RN

(rdfs:Class rdf:ID="staff”/)

(rdf:Property rdf:ID="“staffName”)

(rdfs:domain rdf:resource="* http://ordb # staff”/)

(rdfs:range rdf:resource="*& xsd:string”/)

(/rdf:Property>

RDF(S) ¥ A7 A B AR 28 A, PRtk i 11T XML A X 50
RB(XSD) o X G5 2 Bt R 1 2= A% F4i 28 A RDE(S) (9
FEARAR AT B W R SR 1 BT,

R R R BARIE ] RDF (S) 1 A 0 25 7m0 e

Table 1 Basic data type mapping of object-relational databases

to RDF(S)

DataType ORDB RDF(S)
integer xsd:integer
bigint xsd:long

Numerical decimal/numeric xsd: decimal

type smallint xsd:short
real xsd: float
double precison xsd:double

text xsd: string

Character

character xsd: character

type
varchar xsd:character
timestamp xsd: datetime

Date and

i date xsd:date

time type ) .

time xsd: time
Boolean type boolean xsd: boolean

B 4 Vc€EC AND d(¢) €R THEN ¢(¢) € RC AND
o(d) € Dxiomg.) o

MR G 06 R BAR R IE XML E L R=Rs URr AFTEW
FIERXME GBI, RaZ2MF HEXNEGERAE WNE LR
B PR Fer F P B B G B 2 B AR 68 D 1R SR A 2
TREEAE A 5 23

i, Hodw 3K student ££7E — A2 5 B4R 2K AL per-
son, 7E WG B, 58 K32 B0 25 T W I o 2, e RO il 508 2%
{9 S AL DU HE AT S, WA AR AT

(rdfs:Class rdf:ID=“Person”/)

(rdf:Property rdf:ID=""“name”)

(rdfs:domain rdf:resource="* http://ordb # person”/)

(rdfs:range rdf:resource="*& xsd:string”/)

(/rdf:Property)

(rdf:Property rdf:ID="age”)

(rdfs:domain rdf:resource=" http://ordb # person”/)

(rdfs:range rdf:resource=“&.xsd:integer”/)

(/rdf:Property>

(rdf:Property rdf:ID="per”)
(rdfs:domain rdf:resource=" http://ordb # student”/
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(rdfs:range rdf:resource=“http://ordb # person”/)

(/rdf:Property)

R R R E AE Y, X TRy ={r| PK(ysc1),
FK(tyves s PK(yve)) h o QR Ry B S8R N % 4 19 41 i
fmE L FERE TIPSR RZ AAFAERE LR, H
P E H & student B major J& P2 1% 3R W IE E 8L 38 M 3K de-
partment [ 4, 7] DLW department F 1E & & 5 s 28 A, e
SEERIE

(rdfs:Class rd{:ID="student”/)

(rdfs:Class rdf:ID=“department”/)

(rdf:Property rdf:ID=“major”)

(rdfs:domain rdf:resource=* http://ordb # student”/)

(rdfs: range rdf: resource = “http://ordb # depart-
ment”/)

(/rdf:Property)

3.2 X H K REEE LGB A RDF $1E

Xof G 56 FRBOHE P S I RSCHIE 10 W S R AT BN P Y 26
454, WG A3 B Y RDF B086 0 % A7 & 3. 1 777 B 5 45 210 /Y
RDF Schema %54 .

BUM 5 Y OIDE RO THEN o(OID) € RI,

TS 5 06 FR B A vh mT LU 32 8 ok DX 4 7S ] 9 4 00
SRR B E L RS2 B AE B A B Y E — A
P, RDF v, 1] LU A i 44 25 [0 76 2 RDF 208 19 it — 45 11
5 B e v Bl e 5 RDE $3is iF L al LA BE AL 2 50— 4 e
—{H M5tk RDF 4y 4 25 1] .

g Ko e b 2 stall 30 5% 19 — 2% 04 W0 F [staffld.
789365, staffName: Mike, staffEmail : mike @ gmail. com ], Il
S, EHCBE ML AL 78 932 /E S RDF Ry fi 44 %5 A1, H e 5 25 St
wmr

(rdf: Description rdf: about = “http://www. oodb. org/
uni-ns/78932”)

{/rdf:Descrition)

FLW 6 V¥ ro€ RO THEN ¢(ro) €ERI.

08 12 v 3R 9 2 T LIRS 2 ) RDF Schema F 2544
e FEAT W GE . )0, B AR TR R stall () B [stalfld:
789365, staffName: Mike, staffEmail : mike @ gmail. com], %
By 2 MR8 2L 1 RDES 25449 $E 47 W5, WG 45 52 a0 °F »

(rdf:Description rdf:ID=“78932")

(rdf:type rdf:resource=" # staff”/)

(staffld rdf: datatype = “ &.xsd: integer”) 789 365 (/
staffld)

(staffName rdf: datatype = “ &.xsd: string”) Mike (/
staffName)

{staffEmail rdf:datatype=" & xsd: string”) mike @ gmail.
com (/staffEmail)

(/rdf:Description)

MW 7 Yro(s)€RO AND i={(s;,1,)} € I THEN
@(ro(t;)) € RI AND ¢(ro(4,)) €ERI,

i 2 S A5 BSCHE T T 1Y) 2 A7 TR 4K R OC B IR 4 R S I 2ok
AL P I H AR — R g

BN, & assistant [ 58 assistantld [&] Bt 52 9% 2 19 4k
B FE ) staff 200 5, BEHT assistant £ A staff &2 W E7E
K R, Y FE assistant B IEE — 55 B0 IF [ assistantld:
89654 ,duty: evaluation ], 3 staff W AH Xt W 77 78 B0 [ staffld:
89654 ,staffName: Joe,staffEmail : joe@ gmail. com | . N i G 2%
Rh

(rdf:Description rdf:ID=%78933")

(rdf:type rdf:resource=" # assistant”/)

(assistantld rdf: datatype = “ &.xsd: integer”) 89 654 (/
assistantld)

(duty:rdf:datatype=“&.xsd:string”) evaluation (/duty)

(staffName rdf: datatype = “ &.xsd: string”) Joe (/
staffName)

(staflfEmail rdf: datatype = “&.xsd: string”) joe @ gmail.
com(/staffEmail)

(/rdf:Description)

B 8  Vro€ RO AND r&R THEN ¢(r0) € RI AND
o(r)ERI,

AR EE R R R Th A E B S KRB A B, B r € Ry L R
S 2B S G 2R T B R AT . SRR
FUHE G2 RL, I e i BB R AL AT B . 2R
R IEFEAE NS HR W T 0 kR EHL D rER,
D)5 G 3 — 5K R S — AR HEAT WL

il , 2 student H1 A ELIE K [ stuld: 78953, major: 89653,
per(name: monica, age: 24) |, o per JEMEH M H & X
person FLHE 25 5 5 T major {83 department 3 H ) £040E , BT 4k
#i5 4 [ depld: 89653, depName: computer science, location:
building AJ, M5t i B B2 $ major $5 [A] % department [ 52
Bl e S5 R A

(rdf:Description rdf:ID=%78934")

(rdf:type rdf:resource=" # student”/>

(stuld:rdf: resource="*&.xsd:integer”)78953 (/stuld)

{major: rdf : resource=" # department”) # 78 935(/major)

(per rdf:datatype=" # person”) (monica,24) {/per)

(/rdf:Description)

(rdf:Description rdf:ID=%78935")

(rdf:type rdf:resource=" # department”/)

{depld:rdf:datatype=“&.xsd:integer”)89 653 (/depld)

{depName: rdf: datatype = “ &.xsd: string”) computer
science(/depName)

(location rdf:datatype="“&xsd:string”)building A (/lo-

cation)
(/rdf:Description)
B9 ¥ ro€ RO AND ¢ € C AND d(¢) € D THEN

o(ro) € RI AND ¢(d) €RD,
Xof G 6 R B0 PR S R e OB RO 250 . xR E v
BB 8 vT LU RDF AR 28 e R R ER .
il an  BoE B b AR FE class 3 B9 BP0 [ classname: first-
class,classes: (“A017,“A02”) ], N W5 &5 5 .
(rdf:Description rdf:about=“http://ordb# 78936”)
(rdf: type rdf:resource= # class/)
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(classname: rdf: datatype = “ &.xsd: string”) first-class ¢/
classname)

{j. 0:classes)

(rdf:Bag)

(rdf:1i Y*A01”(/rdf: 1i)

(rdf:1i )“A02”(/rdf: 1i)

(/rdf:Bag>

(/j.0:classes)

(/rdf;Description)

(/rdf:RDF)

4 METEMILHELESN

R TR 6 e S U ) T B D R AT S B L AR SCHF & T
—/™44 5 ORDB2RDF [ Wt i T 5, 7] L4 S 3 X 4 56 R4
P2 e b RO B S A EE S RDF(S) B4R BB, A SCik i
PostgreSQL %45 A Ay 92 B B4 % . PostgreSQL KU i i &
R I R 2 5 1) — SRR 1 57 4 1 o 42 96 R IR BR0H0E PR 4 Bl R
G tERL FE WA R T2 B . ORDBZRDF £ —
Intel Core i5 2. 50 GHz CPU A1 8 GB RAM iy PC Ligfy, ffi
P G BT 5 Java, BT 988 2 JDK1. 8.0,

4.1 REiRITSEHM

BT HRFBENN A, RGBT WE 5 iR, RE%
i A KR 06 REHE 22, ORDB2RDF W] L3 4o % #2 5098 122 4Rk
BUECHE . R Go i 9 RDF(S) SCHY . %0308 JE A 45 e 1] DL AR
I8 5 2% 2R B R 19 TE 2U Ak 2 SCA3 BT B A7 A8 11 1 LG R A
{5 B . RDF Schema A s He 7T DL AR 45 75 31 (4 2008 1 28
R K F A RDF Schema 3C#Y ., RDF Az B AR 4 T 48
A WL RDF Schema 25 #4 FELCHE & v 19 8048 15 B 2E WL RDF
SCRE . AR JE AT RDF A i B 15 21 19 B85 7T LU S i 4
WRBLHAEAT RS .

REESE Bl AT
Bl & LES

v

RDFS T4 | RDF Schema
__— - R AR
RDF 3 14
__—

/5 ORDB2RDF WY R 4015 145 H
Fig. 5 ORDB2RDF’s system design structure

T L 32 B4 O R SR S R S R . SR S A
JU Bl T B A (0 B R DL L PostgreSQL U FE 1Y 3%
AP A A . X506 R B R B RDF(S) (1 B 55 55 T8 4n
[ 6 Jros . FH P A] LLAE B SR 5L T 26 5 A= i RDF (S) SCRY ) 77
AN T TR 2 X S P fige BT S R A R () B PR 2 A T
PEHEAT W78 5 3% A0 A X R 484 L RDF (S) SCAY #F 17
WR,

(£ ORDB2RDF @ X
[ %ERE#iREE | #23ERDF(S)
1
AR R ’F:\MyDown|oads\DownIoad\ordeRDFsl‘ % l
| spme | | rorsmmsm | | romssm |
2B |+ [WittAIRDFSER [« i ERIRDFER []
Ctest <rdfRDF <rdfRDF
mm xmins:rdf="http://www.w3.0rg/1999/02/22- xmins:rdf="http:/ww.w3.0rg/1 | =
Da-ssistantii rdf-syntax-ns#" 999/02/22-rdf-syntax-ns#"
xmins:rdfs="http:/Mww.w3.0rg/2000/01/rd | _|| xmins:j.0="http:/ordb#™>
[ assistantn] ¢ schemas™> ~ || <rdf:Description rdf:about="http:/
[ subject _|| =<rdfs:Class rdf:about="http://ordb#test’/> ordb#765™>
[ subjectid | || <rdfs:Class rdf.about="http://ord ject’! <j.0:assi: 1e=evaluation
[ subjectNal |~ |_|<f.0:assistantname>
T staff <rdfs:Class rdf:about="http://ordb#student™ <j.0:assistantid=784356</.0:a
i > ssistantid>
[ stafiName <rdfs:Class rdf:about="http://ordb#staff'/> <rdftype=http:/lordb#assistant
D staffid || <rdfs:Class rdf.about="http:/ordb#assista <irdftype=
[ staffemail | (nt™> <j.0:staffEmail>
<rdfs:subClassOf rdfresource="http://ord | |mike@gmail.com</j.0:staffEmail
=] professor b#stafrl> L
[ staffNamel oy crasss <}.0:stafName>mike</j.0:staff
[ staffid <rdfs:Class rdf:about="http://ordb#person”/| [Name>
[} staffEmail [—{> <Irdf.Description>
73 “,‘: <rdfs:Class rdf.about="http://ordb#testclas [ <rdf.Description rdf.about="http:/|—
Bt | Pt -

Bl 6 Xt 4 R B F RDF(S) Y et 5 1w
Fig. 6 Object-relational database to RDF(S) mapping interface

4.2 FZWERSW

A SCHEILEE 1 p A 2 45 4 B A SPARQL A i) 1
5 R IR TE W o R R AT LR R AE L. 2013 4F
W3C )7 &4 T SPARQLI. 1 #5#E Xt SPARQL i H 47 T
s Ak 7T LU T 2 A 4R /E RDF $0de ™7,

T ST X G2 56 FR B P v ) Ak R SO AT AR 56 . TEIE L
P B JE 45 ¥ P, A7 7E 32 assistant Fll 3 professor, X P/~ %
FRIT NN R staff T8, X F T2k b i BT A 50
W ST I 3 I AC 2 3 rh Ak R Y IR 1 5 M — TR g, AR SC
FH SPARQL 15 % A i AY RDF SCHY H assistant ZEA pro-
fessor & 1 52 (840 #E 4T A& i), A S5 SR AN & 7 R, &I
ZE R PR, 3 assistant Fl13 professor A7 (19 B0 HE 76 W 5 i 72
PN stafl 2 gk 7R A5 B 09 JE Pk A e gt R g . XOUE ] T %
TH AT DA 5 1 SCHORE X 52 56 22 850308 e v 119 4 7R O - I S 2
RDF %,

| URI | type | staffemail | staffName | duty |
| <http://ordb#765> | “"http://ordb#assistant” | “"mike@gmail.com" | "mike" | "evaluation" |
| URI | type | staffemail | staffName | researchArea |
| <http://ordb#772> | "http://ordb#professor” | "harry@gmail.com™ | "harry" | "knowledge graph" |

7 RDF U staff 28 i 5 509

Fig. 7 Instance data for the staff subclass in the RDF document

HE TR X G 06 R B AR TE B B A B B AT R
B, 7ER 1 BBUEREM H student FRAFTFE IR S BIEIE Y,
— 2 student TR AY per JEME % B PSR B T P FE B L B dE 3R
BY B 2 Y person FUHE 255 5 — Fl & student F H1 Y major
J& P s major VE Ry Ak 5y SR LY AR 0] T % department, 7] LA

A% major 1 EXHE 25 T & department 255, F] ] SPARQL
AR AR LY RDF SCRY H Y student 2 () 52 451 45 4 00 17 4 9D
R LE R 8 FroR., £ 45  WoR, 74 LAY RDF 304
H1, student 2R per JE M EE 252 & B H S H 2 XY person
BARAAGA B0 . T major Ja P4 AR 95 e S5 8 0] 45 [ RDF 3¢
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B4 H A X B 1Y) department SE 4], 12 45 S % B, ORDB2RDF T

A SR B X 5 56 FR BUE R A RDF (S) $04 1 4

HLT LU 25 T8 SOt e 55 0T 52 56 28 BIOHiE e v i) 52 5 S BB

| URI | type | stuid | major | per |
| <http://ordb#775> | "http://ordb#student” | "1816002" | "http://ordb#778" | “(monica,24)" |
| URI | type | depid | depname | location |
| <http://ordb#778> | "http://ordb#department™ | "89653" | “computer science" | “building A" |

8 RDF 3k student 28 Y 52 4 B df

Fig. 8 Instance data for the student class in the RDF document
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