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FrEEEREXANELRERNL RSB AWE 2 Br RN LR EECELIRARY
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FLESFENRT 2MET OSAM " HAMBRWAHABEBERS. — R %EE Florida
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EX2TREF,OSAM" HXEN RN PERY FHIHNBET 22T
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BRERETHEE AR TAZREEREINHTCEREHEECLEENRT
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R LEA=F A E AREE G QARSI EIE SRR AR 101 —

MRF R EBRANMEL MR ERFSQ XRRELEREFERBRERAZ
I8 S MR T X T X O T AT ER R L R B A 2 KiE X
MR & R PR

AR T - FBRBERARRTE, TREFE LRGN, 58 1 BB, XRNEXH
WEARBI SRR PR ES 2 B, X RUFGEN — RIRAERREBMEI LR
AR

A1 R T B RERAMERNE L 8 2 WHRS T BRI ®, E X
TSGR 8 3 HiHR T HRFE JFEL — M HREMRA T LR K
.8 4 BT — AT G RAMAEN - RIAIFERAA F 5 TEHEX.

1 [ X

X— ¥ RATIERT % £ BESA OSAM * BB AT E B R i E R
A HREE L.
1.1 RRER

AR AR ERRRERM TR HOEE. RN, — Ak REATRIE
RH-AMETHRAP.COLEPRE-AXEES BT XREHE—NEFAR—TRE -
CHES GPRUEEW A E SRR REMEMTIRNXR P BEEMREN TR
RENEES;CERPERLFHFEN—THIHEES.
1.2 OSAM' izt

OSAM * ¥UIERA X B F R FERHR. WA R PEHBIEELSHENRZ
B4 & b G B 3 2 S, T — A X SR AT W48 AE Mt B P BT s MBIk 2 . B4k
1, —A OSAM " BT A E X H — A ATEH(ET,DyA,C MY B E R— PR xT R 3%
(BRI EERIONERS. BITREER LT RETEEXMRARESE:D R
— AN 2 (IR R R3O B9 B A, RO R 4 L AR 26 R 04 T Bk IS BUELRE R L Bl X
HIAR—ABEHRELEZALBNES, — P RBER BT, BRI RE XK. K
LR HEEE EHAXEBORE BRI £3,C R—PARES M E—AFEN
HRE, B BT E LK.
1.3 WX R PR

MLEHBRENAERE, B E— T RBX AR FHYEGFELTARUT 35K,

o BEFEIE X BT SE R R YA AL FIE S 29 T AE Y 32 4 T S L — A MR
. B R ERTMIELENELE R R, R, ﬁ%??iﬁ%%%,mﬂﬁﬂfé%&@ﬁ
TETIEXARE:

(1) MFHAN 1<<n,RAR ZARAFEHAR 1.0 8 1.1;

(2) Ry Rys. .. »R, ZHIDFEAMTEEARZ — EAHS E4HX . E8EF:

(3) RFI R, Res.. .. R, ZABFEBUT 2 AR — ZLURAWAHK. X2

SIRURLIE R Atk R— ) Ry 350 A BB A . RE R
- ST X 75 OSAM * B P I — S XM YR AR 3 MU 3
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HRIMKEEHEL. B REXBEERPES TR TEXHNR:

1) BB 2AXELEEEAFRETAR 1:1.1:0 K nem;

(2) B ZHEEHRRAESRIIAAR NSNZXEHEN LR LHERNHERLE
BB

BB LGEALRE M BERSRHEMNARLARE LT~ RE BIERE
RTIEBEERARE ARRPH—TRE REXREARZEFH - RR UERS
LHEFRFEUTIESHK,

W MEARRM—IPEXRBT W AREF I EXRBFHR;

(2) MR ARB—IPREH—TEXRRFE, N A AF/RKBLE;

(3) RMRZEAE —1 1:1 B Lin(B AR HERIKWAR;

) B BESZHRBEE2BIIHAER, P ME S0 FFA CH NG AREEAED

IRAETE.

2 WMAEHTE

X THBMERMBBATRAHE, RITEH T A ETE LB FEBHEAE 5.

Bri 1. %% PiE i

ERAN B FETRBXFRAAMXRN T CERIEERRI2RARA Pk £
& 1 PRI RERBH AR RERR HN, EF2RERA PR BEFIE
), 2RERARBERPRAMEYN. A2 REEAPHFFECERBXERPY
B & FwhiE 5, BP .S (Local —Schema ) > S (Base— Schema ) y HF,5 ﬁﬁﬁ?&tﬁ‘){ﬂ{]ﬁA

Bree 2. B R EHEW

EXTHBRF, ﬁﬁ?ﬁ%ﬁ%?ﬁﬁzrﬁ‘]%flﬂﬁ){ﬁ@ﬂ\ Fi o A Y A
RERHEMARRAPE ZHER 2 PORM2REAEE A FHSREA (HNH,
AESHEREAFHNKRLABHAIZLHID G2 RUAERELRAERBRESHE
ERAMBLY. BEdaREHANSH2REARET — a2RESRA+. 2 RHE
RAGQE T REBEK P rE £ 5 X, B .S (Local — Schema) = (S (Base —~ Schema )
US (Derived — Schema) )=S (Global — Conceptual —Schema)

RTEH 2 BRSO R, AR T T HA,

(U X FEPE 1L, ALEXT-RIIRAFLAN, UHEFETRBRAHEANHX
FEWIEL I E S KRR e REA %K,

(2) X FHB 2, A RS T —HIUM

AEWERE UBFETREXZEA Z0H [EX T
L S e e
AXRREIFLRELNE AU LAHY  [RSHEL] EELES W
BRI N, s e & A& R U W1 R
R %$ % 3 e. g F o7 ek FORLNAE DL 37, AT
EAREVGEL ST AR BT SRR MRS . HEEKXRE T ETHE | k&R,
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2.1 RBAABLFRMN

WEATRBXEZEINNXEENEXHHRI /R FHRAIFXHERINMT .

(1) —AKF R PBE N — L4k E,R A E & FAEF.

(2) 2E& RY—EH A BMEIHNEEL EH T REXBEE, BEMEEM
A o R,

(3) R RH—1EXB TR Key (ROB MBS AP ELEAK E —MrREE

(4) —=AERHEAB A EEIOU BBy — AR 2, HEEHR 5 ZNHE
KRG B 4. W H 48 00 S8 2SR g 53 3000 [ A B8 L

(5) — P SBATRBERH ANSRELERPH S REEREH I E 5K
2.2 REREBUNESEAEARE

BT H 13 MR X R E R ME A2 REIRER T, 6 3 G KR
EXT—RIERERIRE. B4 N E L 20, B8 LS.

(D E FTp— s

(2) Id(E)  #RERZE E B9iRiURHE;

(3) G_subc(E) : F/REME E NBEXBEFLENES,

(4) I_role(E) HRRERE E MTHXBAELMEE

(5) A_atr(E) R EWR EHRSABRBENES

(6) A:=B.R7EE BPHHELERESLES A,

T, RITEMA 4 5 MRAEWRENE L.

EM 1. GENERALIZE

%E ﬂ(ﬂ,>-’2)£ﬁg;$ El ’E'u- .. ’Eu,ﬁﬂ%iﬁE—FﬁJ%#:

(1) EEE 2 EEEZ mATEERRE X,

(2) ENAMRRRET, W Id(E)=Id(E)=... =Id(E.); \

(3 BEMNZEE—THANESXERETFH(Q Q... ,Q. L EELZ LA —4
GENERALIZE /e @ — A FH B E R R EXTBR P — MM EERE EEI-E,
E. Erl ’E'?J- .. ’Ern EEM%%’#E%!

Gosubc(E) ;= 1E'\ E 5ye. . E' YA attr(E) = {Q1sQuse o+ sQul s

MFE M 1<i<n, A_artr (B') : = A_attr (ED —{Q, Q- - . +Qu).

%Y 2. MERGE

BE n(n=2)ERR ELEyy. . HE MBI RE HE G SRR B X THRA 1
iy j<n,i# ), RIEE T &%

(1) Id(E)=Id(E});

(2) G_subc(E.) =G _subc(E,);

(3) I_role(E;)=1_role{E;);

(4) A_aur(E)=A_aur(E)),

MEENZ LB —4 MERGE B{e¥ 4~ H LK E, HE A,

Id(E),=Id(E\); G_sube(E) 1= G_subc(E\);

I.role(E)Y ;=1 _role(E)}; A_atir(EY;=A_attr(E).
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EX 3. GLINK
SR 2 MEB.E M E, IR RTRIENS .

(1) FEENZ A (M E R R AR XA,
(2 G_subc(E,\)=®; -

(3) Id(E\)=Id(E,;);

(4> A_attr(EDTA_attr(E,),
WEARE 12 EM— GLINK #4444 — 4‘%&91&%@& FERXNMBES E', 28K,
E, RTX HES:

A_attr(E' ) . =A_atir (E\) ;I _role(E' ) =TI _role(E,)sG_subc(E'y) ;= {E,};

A_attr(E')) 1 =A attr(E,))—A_attr (E\) I _vole(E' ). =1_role(E,); G_subc(E',):
=G_subc(E,).

EM 4. INTERACT

e 3L LE L ELE MR R T 5 &4

(1) BAMER 2 A2 A ETRBE,

(2) Id(E\)=Id(E,)Id(E;);

(3) Hd(EHNId(E,) =,
WEENZ L6 —1 INTERACT {4 QIR — P XX, EX DM REKS E, fl £, B E,
E{] 2 %ﬁé%ﬁ%sﬂﬁié :I-_role(El) Hi {Eera}’.

EMX 5. AGGREGATE

HE-TERERE B A_artr (E)={A1Asse .. sAmsAmirr- - A TIERX A LA
Z L —4 AGGREGATE BT AIRE— I HOTAKEMNE, B EH—1TRELE,
Hfg. ’ A_attr{EY:={Ap11s....4,};

G_subc(E' ) =G _subc (E\) ;I _role(E' ) : =1 _role(E,);
A_attr(E' )1 ={A11Azs. . AL N

3 HfiEa

N TR 2 B, R RET 2 A%MEL.,

BIAAES I FrEHTORSHFRMAN —AE A FE. TEF0HERL
T

(1) DECLLARE &4

DECLARE (Ei24) . (B8 LAAD | P CRAD [(MERESR) of (TXH
A

X ETHRERE S — M EREA P BB RS,

(2> DEFINE {&H]

DEFINE<EH K E£)A (A %ﬁﬁﬁﬂ'ﬂi)) from (¥ ¥ £ 4 [composite —key (/&
HER]

RFEBHAREX G-I RBXLFEMEHEE £ XIBPRBEA P RIER
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BREE S A ST B,

(3) FOREIGN —KEY &4)

FOREIGN —KEY of (H kA4 from (S MELEE L) CHMBBLHRRE));

AR AT B A R R B A T R R P i T4 2R 4.

82 M ARIBES 2. 2 Ve LA RRBEEE LA TEEM ST, TEiE
MRERANT .

(1) GENERALIZE

GENERALIZE (L) into (LHEEH) constraints (REAERMAR));

AR ARREFET ALk B 2 RIHEFEE L.

(2) MERGE

MERGE (L#4HEZFE) into (EEHEE)

X SRR SR AT R S R 2 2> (R A FE ) L

(3) GLINK

GLINK (THHF) to (HRHF);

X AEE ARMETFET LERZ M BIEE L.

(4) INTERACT

INTERACT ({0, Tk KH AR FHE) ) into (LEKEZ) (MAFMARE)) constraints
BT RE R ))

X &EN ARRREET AR EERZ MK E.

(5) AGGREGATE

AGGREGATE ((A XBEEHEE)) from (LKA into (LEESH)

X&EEN A RERESRIKIE L.

A BNOEXTHENUAELERER, nHhE P ThES— R ME—
K — T ERE. BT EM LRSS, XERERE.

FTE& i — T REBERAE— T RARRAK TR — 4‘ OSAM "R, X ZRHAL

EWMTF.HA » BRI XEHERET.
FACULTY (fac_no * ;INT, fac_name; CHAR (20) ,degree: INT (0—10) ,speciality :

CHAR (20) ,fac_dept:INT);

DEPT (Xeptno * :INT ,name : CHAR (20) ,chairman : INT ,college : CHAR (30) )

TA (ta_no * : INT, ta_name; CHAR (20) , major ; INT, gpa: CHAR (2) , mode . CHAR
(1), tac:INT ,sex;CHAR);

RA (ra.no * ; INT,ra_name; CHAR (20, major : INT, gpa; CHAR (2) ymode ; CHAR
(1),rac:INT ,age: INT(26—60)); '

UNDERGRAD (ta_no * :INT,ta_name: CHAR (20) ,major:INT, gpa: CHAR(2) , mi-
nor: INT);

ADVISING1(fac_no * ;INT,ta_no % ;INT,startdate; DATE);

ADVISING2(fac_no * ;INT,ra_no * ;INT,startdate . DATE);

RFEBRAPFH U TR M.
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foreign —key of dept from faculty (fac—dept,deptno);
foreign—key of dept from TA(major,deptno);
foreign —key of dept from RA{major,deptno);

foreign—key of faculty from dept(chairman,ss);

TEETB 1, X RBA RN M A 2 FrRiEA OSAM " A, FEX I E A OSAM " #
APFERHEES DEFINE BAE#EE ERE 2, TEARBREDHERELE
OSAM* A Z b KGR 2RI mE 3 FiR.

-

SIS RS e d

FACULTY [EPT) SS# posme gpe
A chairman j . minor
S prmme degree speciality deptno  name college
ADVISING1 - |ADVISING?2
A A
Ssoﬂﬁo\?tandme m&m
E2 SiprE1E =M B R OSAM L, iF L H
A PE:RS(N

di all
RN Y tac sex racage dept_no name

B3 St B 2 P A M OSAM I E X I

generalize(TA,RA) into GRAD constraints (all sex);

generalize (GRAD, UNDERGRAD) into STUDENT constraints (all sex) ;

generalize (whole of FACULTY, part of TA) into TEACHER;

generalize (elder of TEACHER, younger of STUDENT) into PERSON;

merge (ADVISING1, ADVISING2) into Advising;

interact (teach of FACULTY ,study of GRAD) into advising (fac—no FACULTY. ss,
g no GRAD. ss) Constraints (teach;study=1:n);
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4 G XRENTE

- E—POSAM BEEREREF IRBELC RXAERRN. P -G RER—IPX
RET R, EXH OID MKELW. T XH OSAM B4, RIITENERHRA TN
FEAREBMSHEPEMNN G RE XNTF G REN=E, RIORAMTHM:

(1) B ERN G REMEMRIMR A4,

(2) 8P RHEH G XRERF HEXMAE 2 HRHB4E

HiE - R R B EHTFAREER EREERY G LR ERITH. d T
BAEREBIMNAVXRZEE XN PSR, BRRATHEURELREA T
BOUE, PrLL & RRIE W RIE BRI E B UERT.

TEHRMEHR T FERMFEE G RRNEFEEMBRSHN. FEHZA%ES T

RS A.
(1) E’El !EZ" 1. !Eu ﬁ‘fﬂﬁfﬁ?’&% R?RHRZ!' L ’Rn Eﬁ%ﬁi%l
(2) GRR BEmMMRERWP G XE;

(3) GResGRs,sGRx, ». . . \GRe HBIRF LRI E L\ E,se . E.H G X RS

(4) Attr (RYH Key(ROB BT ERE R B R EXRBT RN

(5) Sub_attr (RYF Sub_attr (GREYFHIFRRICE RFI G X E GRE BT #;
4.1 HAEBHGAER
—~ABEYCRETAENYREHRXAZPEERE. TEAHERGCXENTE
HE. :
WA . RPLERLR:,... R ERE, E,....,E,
W EREE,,....E. 9 GX R GRe\GRe ,GRy,. . . sGR,
nix.
(1) MFETRFXE RRy,. . RGAT S BN AN X BERY M OID
KA —1 OID 448 ER(OAT). OAT .= {(OID ,Key(R)} X FHHH 1<i<n.

@) MFEMEAHERE RO T —THREERERZE-ANEH G XA
GR.

GRy s =Ro0OAT(R) M TEFAR 1<i<n.
(3) MFESEX E NHENREER R PHE—1 G XA

GRg:= H sub_atir (R} (0'_,, (GR;!) )

R P 2\ ERRENL 89T
4.2 BHAMGXHR
HTYUMENERET=EUE T FHERMIUTEREMEO FHI U TEFEN T
s B L BRI A L TR SRR G R R E S BN G RE. HT
AIES LM G XA RITRY T I FHHN .
#M] 1.GENERALIZE # 1)
B ERE,E,,...,E, E3—4 GENERALIZE #{E/= 4 — A 2 4k%, QI
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GRE:,'L:J:( 1—[
HNI 2. MERGE $1H]
B ERE,LE,...,E #@it—4 MERGE B{EE4p —~f ik, 1

GRs=UGR:

() (A_attr (E:))GR:)

fax1

HiM 3. GLINK %L1
W E Rl — 1 GLINK J{ENLERE, M E, PEERREERRPH—T82, 0

GRy, =GRe N (] (A_attr(E)IGR:))

M 4. AGGREGATE 3 [l
% E Bt AGGREGATE @{’Fﬂﬂ—"f‘ﬂéﬁi%& Wﬁﬁ%ﬁqﬂf"iﬁﬁ—%g

ﬁg% s DIIJ GR£= H‘“"J"’(GREL b (GR};‘l >

i1 FHE® #®IEW INTERACT i FOREIGN —KEY {U{T & 1 4 J& L B9 G54 T 3F
A BB W, B E R 0T LA BT S X P E BT

5 i

AT B — X EAME R A E W ROEBEER AR ET - ETHRY
AR 2 B F o L 8 1 B B E R MR T R R A6 RS SUH
BE2REATE F 2 R EZESEAENRERFEETRBX AR Z MY X RHE
BN EHRB 2 REA PR RS T 5 MEUERREM 8 FHARMRIBA, LT E
BMFHRE G XEFEMAN. EXFETENRERREOE SUN THEHFRETHE
k.
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SEMANTIC CAPTURE AND SCHEMA TRANSFORMATION
FROM RELATIONAL DATABASES INTO
OBJECT—ORIENTED SEMANTIC DATABASES

Wang Guoren Yu Ge Shi Jing Shan Jidi Zheng Huaiyuan

(Depariment of Computer Science and Engineering Northeastern University Shenyang 110006)

Abstract This paper presents a 2 — phase schema transformation method for schema
transformation from relational databases into object —oriented semantic databases. The
method is based on the semantics identification. The semantics included in local relation
schemas can be divided into two parts; one are intra —relation semantics existing within
local relations and the others are inter —relation ‘semantics existing among loeal relations.
All intra —relation semantics are captured into the global integration schema in phase 1,
and all inter—relation semantics are enriched into the global integration schema by schema
reconstruction operations in phase 2. The mapping rules and transformation operations are
defined for setting up the transformation mechanism, and a set of algorithms and transfor-
mation formulations are provided for generating G —relations.

Key words Semantic capture, schema integration, schema mapping, query translation.
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