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WE. LA OODBMS (object-oriented database manogement systems) B R BH B E £ LTl A B L. 5
MEENAS AN B L. TR MR AR SRR FTAFTE T RRA - L, F40E
AR B LGB ME A LN AL LAAT AR RO EFNHER AR P A2 ARBA”
M AREFAATETAARL B F L TAREMYN I BRGEE AR A TAFEAARRMRENH &
PR AL BEARGAGBEAYE YRR R HEARY 2 MFREAANEL AL BET -+ THERL
] Cconceptual clustering wechanisin, §# CCMD e S B, T H F M FERAVCASHLE A F— 4 & A
£ ¥ VDBMS(video database management system?.

REH: MAEENH(CCMLBARHERDY  BARRERE B A6 HHE

mEEA %S TP LRARIRE: A

— 4 OODBMS (object-oriented database management systems) W] #% & % 25 & H % 4% 1w ) 4
F %) BUHE SR i DBMIS™. 5 B A A — 1 T 11 R 5 0 B0 T a0 TS24 < (1) X B ARIR (Oid)  Bf
At R LR o RS R BRI (2) B AR B R ST LR H A
F I A (ageregation) ; (3) Gk, 81— 2 M R (@ MR F BRI B F 28 4k RN da v ol
OODEMS E@mm W& MEFRI A5 DEMS HE S 097 4. iR SRT R iET MWEMm,
RS OGEAD MR F RN RS EH EE LR Z WMk ELH
ERCHZE. H I XM EENBE R A BRURY T NETRER SR F R
SMES.

B Ullman A A, 8 Oid ) #0248 080 i Xt & 09, & W2 A el fE A" Garrell A K —
A~ THT 1) X S A RO B R R R Ond Rrnd & B CET R 4530 20O, B ik, Papakonstantinou
#HNEE T — 1 E A OEM (object exchange model ¥, {1 X+ Oid W R HE R XL %K
A BT EM X0 E CER FHERICEMENRyH LR B TRERES
R T SR E A, O SN R E WA 2T A, 8 T 20 55 M B A SR .
o LM AR R Y A R L A T X R R R IE R M
T} SR IS R — 1o R A,

» WrMHER . 1995 11-24, A, 20000217
EHTHE: @K 463 BRE LRI W T H (863-306-71206-2}
EERM: MOEA057—) . B ERERAHE, T EMFHEN OODB.KDD, 4t KB B BRE F (1965 —), 3 L HIL
AA-F L EE FEAENE AR R T4 B BEEIS ), B N ESA, G, EEHRER Y ATHE TR
SR BERISBS ). B, EEE LA HE. LR, EEWMIEME A HTIEHE  HTOAEEH ., F RS
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1 BHEBMEER

MEAKIEREBFERS B ) FHEEM T EE LB R Class hierarchy ), BET
TRMBELRA N s-a" B EH - EEEFRT RN RE Q) bR RS RARNVEEE
K (composition hierarchy), E# 3k T & @ 1 “is-part-of "iE L, WA _HE ER L TR MR
AUl kUM BAERNFALNSEATSE RS ST HREL R EEREEEMTHE
W R, EEFTRTHARLBEOER.

AR BB, S AR A S WA S Al AR . B, S E
BERAEAES AEANEARRESESLWE 1 Fa) BHRECNZEE CD & BEBR
R PS CAF S AT EE T R BT ALEE MY L 4 2 Ak R TORE B e E L Library 554 A4 B
MEOER IV - EXNEANRFEEZERIR . BEARERT RN, LG 0 S EN N AT
RERGEE HFRTEACTFEMAS R TR RAN ) F a1 A r= 4 B inag rE i) 15 0 &, 78
3K B O H P I I 20 R G B A 0 0 B N I RE R B B0 PERR BY A . B R ER A B B ORBE A R X R
Mo v & B W FENE view) (ISR 8 NIE T 2 P RERTE . HHERE—
Fir e ok 025 R A BE S A7 % R R R R .

Ubraryf' EEGNEERE BN BEEHERERATE

FRE R LE AREANF BRI LY RRE

ALOBy R Rn, . 2 EEERE. . &

f%fmt4lmdmw Book 34 — B ¥ TimeLimic %7 1% B B R , 20 H %2

AR e s S R g 00 0 T T R TR A5 ER AT ) BR O TimeLimu

W OALHER b8, Disalt . Wisvartolib. (3300 I3 9077 8 25 () A R 2 A RO B FRD L 77 LA A F

Iﬁlgﬁgggﬁﬁgﬁmm¥ RHREN BB H . SR E LR
ZEME. G BRI ER— TimeLimi f4HE.

AHEBEEN A TR RHFEMEE S BEBE FEE MR MEHREE, 7. XK
R — B (aggregation)) B TR R B A AN S HHA X2 BHN T HES, @ ERM
FO++-HERBERERN ERERENELTEEM AWM EHRE —ME.HZHF LA
. B 40 ,i% Book X8 — T Num BHRAEM BN AN . BAETE - THEEAMK. FRTENEIM
MHE R EE TR R MELEZRE TincLimit 24 8RB CHE T HESR2MER, T#
T R,

EAEPESER L, Bl RE A S 8 (complex /composite object). Won Kim A5
HAFEWRERABEET RTRNAIEERSBESREEFLEN. Fln, £ T Video §
B, PR EHRATAIABREUR. M A ELHAET MURAR X 3HERRT —T
HAEREKR BAYHEREATE.BEE FKEEM.RA.SE . SESAENESBBEAERENY
YA MAFRERBEETREBEABRE MM ASR AW REARAR L FRHASER MR

2 gRBMEERR

PREURFAMBELERNG . CAAMAE XN R EY S EHETASHRA L HER
- FH R RV B, B OEM el W1 A% 5.  OEM #, § Tt R — 1 M oo 4 (Oid.

Book “1 Uoumalkﬂ [ Rébon\i{
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Label, 'vpe, Value’. i H ,Qid # Label 1524 J- % £ ¥ 4% 2 A8 B4R 10 Value #1 Type 4+ 5|
ERMBNEEHER RN EENNLURREFHES . B HMT Od ] HH M &R, 40,
B 1# OEM 7 £xRIF .

{Library,set (cmp scmp;scmpy} 2 // Library RASAR S B EE &% E omp homp; ompy B 5 £H Oid

cmp; : {Dook.set, {cmp;,,Cmp,CMpyz s CMpP . .« 1) //Bock 2E S K

empyy: {Num.int, 700 000} // B EHWLE RFHE
crupye: CTimelimit,inl 907 //{E R H K 00 X, R TR
e, (0sBaokoset s {empay o oo sempia, b)Y Alempays. . compy, RFRE m AR QS B
crupys 1 (BookRecord ssely {ompra scimpysg ) 7 /empis. - . yomproe 898 X 5 cmprs 4
emp )« CTitle ,string  *Operating Sysiem”™) / /IR -F X &
cmpya; s § Author wstring, “Ullman ™y /R F A&
empy, : CATBook set, lempis. oo oompys ¥/ fempra s oo sompy X B 2 AT
HE XY empa 410
cmp;s ¢ Journal .set, lemps sempss . . . sempy) b/ Journal B H A
cmps : (Repori.sets {empy sempag . oo sempy;> //Report 2 H#E G R

B R AR L (SRR MBS R A PR, 0 B T A b M B A X & oh
P i M 2R S o L N, 2 8 Library MR PMA CD &2, LEE Library WEHE S
ol A emp, s I 8 3 F B S cmp,: {CDusct, {empy s . . sompye Y ENAT. F5 7L OSBook &9,
EFH cmp ) FEFEE M- AL WTEE ST Author R AFHEEHNEEESER . Had v M
Rof 144 355 2 R AT

emp g CAuthor set, {emp g »omp g |2 : emp g, (Authorl, string, “Aho™) ;. emp s CAn-
thor2.string ,“Ullman”},

e 0 B R — 23 s Auhor , B ARIFEREMN. £ EFOSRESEY - ThEHEEN S %
5, A B BT W 5 (OSReflerences set. lempo, scmpry | EER S EHE B TE D OSBock
LRS-

BHEANS -BFEER GRS TR AMEESEARETEENER . BRI LASZ S
i, FH T A FREW. Gl EH W Ullman § OS 4228 £ 5,0 o A E 4T Unix B ##%
RIEXEFRA

select OSReferences. DookRecard. Title Where (OSReferences. DBookRecord. Author =
“Ullman~.

BHROEMHEBEEEA PN R THER R AR BRME P AR KIASGRER,
HERATRER SV @E HXEREMERE, R A XFEAER LERERE. I
b, Tk 2 A R H A AL L AR A SRR R N P A W R RO Rk, R T B AT AR
RN ST B EE IR H B AT, S0 0 T il 2 T LA B W B S RS B ) B TR T

3 ETEESREMG CCVMHBBREHRE

3.1 #infmeE
CCM (eonceptual clustering mechanism) @ — T B EHIF R A SFRERREREMH 2 H A5 B
B 3| % (cluster ) B8 R BT LU E AR 9 A & (role) ™. — PR R T C = (N; A M;

© HEFRES AT http:/ www. jos. org. cn



738 Jowrnal of Softwere  BHFHR O 2001,12(5

XORER AN AMMESHNC HEF . BHERN N EEX 2"AE-HHEE (roleplayer)”
MES.X=(R.Pr|1<i<nl. BT R EAE HAEF. BEE. FEEE A0 AL MR
DR tEEREENEMES (P Py PO VETHNSEESE R HHEE, LEEC
B R

HBR-THANMESHYE.EBLE . A ARUERMEA T EOMBERAD R SR NAR
WEEA. NESHRAE. EEARRM ST ENRAES S=UP.(I<G<n BT P HER
R, B, HaRGERE—HBEELHXNUEHEE— B ERATES ST AT
Wl-—%t SRS ERANAE. & NP, A2 % BOREMFLARNEESTSH
L EEYTRENERNRYEBER R R EAY TASERENERRM R AERH
B RATTER E N T P00 Tl B SRS PR R . Y T 3R S0 R PR T

BHRHURRAESLTEEYN I ESHE BN AEEN . BENTERRENEREEH
RARBRBURBPMASER L HMESRBLE, XK B 7 Nis-a”F L 20, ERER
& T “is-part-of "if % ] 11 ,0SBock & Book A2 . fH 2 X & Book FH M 7, A, EE KA
HAalFEXERr. R FREFMAEALRY TEFHABIHENSAECRABAEINT
e, FTREMBMEZAGHER T —TEK EEEKE BERFEARINERSE R B YER
— THEX R LI Rk AR R P QR ET TR ERAEER b TR0 A 4R
FEACHBEM LS, ME R EE TR NEHILEREMELFES AR, FAAT
S B 4k 7R o B TR R A AR M

e B4 60 CCM BE R RE(L T h o s QI i s T A e, A RERI R B IR R O
R B0, 3 B S 6] S AT O 2 A S B B A R I b HE S AR s s I T IR E AL
SEERNBENSEPREHENELGEHS. EEAUTHE At mMENAAPHARER
W R D E N BB PR L T o R A AE RIS T E 4l (active
cluster) ) 8 & T 20 24K 180 5 B2 700 G BT 3 75 0 B T A B0 3 B G BT AR Y R BL R L T R R 3
EWIMA S LT AFES R W5 W ERRR Y 8 517 (passive cluster). [ 1 FHAZR WA GEK
WHAEREN AR RKWIENT .

Cluster Library{

£/ Libeary 818 P4
Name: “USTC Library”:1;

Num, 700 000,NI, // i &

/7 Library M h 46
getMNumi ) Nl
getNamz(1.1:

// Librarv B} Role-Plavers Set
Publication; ¢Book, Journal )5 /¢ H W 41
Exchange : ¢(Report ) ; / /32 # 8§l

1/ End of Cluster Library
Cluster Book ;Library! //Library 8 F 3§

Num :500 000 NL; // S0
[IHRE

gerNum() ;NI;
/{Role-Players Set

Book : (OSBock, AlBook,. .. 03

Role Publication {
LR R M
strirg PublTouse
string Date;
HEEE
getPubHouse ()
getData()
+// End of Role Publication
Role Book : Publication: //Publication # Ffi f
5 R
string Title;
string Authoe[ s
ValueSharing: / /LA F EBEILFEE
int ‘Timel.imit ; 50;
B E
getTimel.imit ()
1 //End of Role Book
Role OSBook ; Book { //Beok 7 F 1 &8
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1/} End of Cluster Book ValueSharmg: //HIEZE AL
Cluster OSBook:Book{//Book 8 F ##& string Description: “Operating System™:
/Cluster (OSBook 8184 £ //Method Set
Num :2 000:NI; getDescription (7
/iCluster OSBook A 4 1 // End of Role OSBook

getNum O NI;
/Cluster OSBook B9 Role-Players Set
(SBook : (A1.42.. .. B2001}
?/,’JEnd of Cluster (3SBook

# Library fF 8B PR 7 54 B 7 AS AV FGE B A B3 A0 L ph U RDONT TSR g AT 2 )
Tk 8 k. Name #1 getName O 8 45 G %17, Fo5 1% /8 Ve 00 80 F1 k3 0] 4 0% 55 09 34 1 7% Book.
Journal #1 Report 4 R GX B R H T Book WA s R f. A ENERREMEMHENESR
P Num B9 AR GERF 55 46 7R . B Num B getNum O #3488 F " NT7. SRR 30 B A 0 213,
T T A F 8/ & Publication #1 Exchange, 43 Bl 35 75 & 157 49 #0005 BR 28 it %08, 4 & Pub-
lication #9 J& 1% FII77 15 50 W B (09 T > B % Bock 1 Journal #4556 B 6497 & #5 0 HoAR &
Mg XMERE.E  EETEFACHEHN R

Library B F 3% Book N.# B4 7~ # OSBook # AlBook. & Book )& % Num fff i£ ' O5-
Book ,AlBook 2% i % HEC, 8 A — M5 LR A 0 M 4 Book, gt # Tile #1 Author R 25 #y J%
EEE, eI E B T E XA ValueSharing B Timellimit Z2ALZERIE D
W Ay i 4 2L 5. B #E Book & 8 Publication B3 B # -8k 8 Book & B A f &3 52 2 Publi-
cation [T fil f4. M4 Book Re®I~F 4k i f 5,39 i 29 41 8 Book 0T €. th # Library M H A
o0 RO AR R e B — R T 40 B 1T R B0 AR 5 R 8 Publication R LFAARAMNMAOARZKE -
R0 2B s B4 36 ik, 5 € Exchange 2 H T A AMMAR T H B R,

% OSBock B B 6146 oo sbue N BB THEMN S M EEEX [ Publica ionT]

S 0T (T4 49 OSBook 4 & T 3L M (LAY 1 IR MO 923 ks [t
£ B M F1 4 % H T Publication . Book Rl OSBeok X34 f 4. (k™ [ATHook™

W 48, VR AT 3 0 4 2l R Rl A S 25 R R e e R v R — %;g*ﬁ’ghﬁ ﬁls&ﬁ%%ﬂ
S L L R LA Tk R E A NG 7 Kol iree

2000 YU B I B M G {(AurNamey, AttrTypes, AutrValue, ) | 050 El" Roled®) 7% #
BT b I L 20, 7 ) 6 52 A, F A, ELBERIE P 09 4 T A AT G SR I A BT LA E.

UL A o S AR A b R R L) B T R A B A e R R Tl R AT N —
B A 0 7 L Lo A R B 5 AN BE T O AN R L T R R A g T LA £ Al AR P O 0K
RO

Cluster OSReference | // 8 315 Role Major !
S/ At -Ser ValusSharing ,
Course: “Operating System”; string limelimit: "% Hours™s //ff% 7 & )

Instructor ; “Prof, Chen”;

ReverseTime ;" 18 Weeks™; +//End of Role Major

/ /Rale-Players Set Role Minor {
Major ; (04 from OSBook, jp + fe from ValueSharing :
Journal’ s string Timelimit.*4 Hours”;
Minor: ... 7
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//Method Ser }//End of Kole Minor
}//End of OSReference

KR, P OSRelerences BH OS BRISENS E XM MEY B Uy LR g 18A4E
IR, A EEBE AR 0+ EE# OSRook B8 Aokl & Journal g 50 joo. B8
OSBook 7B 1, 571 AT & b0 B 0 - B I JB 11 (Reserve ,string, “0SCourse Reference”, M 3 i3 By
EHEHEENERHA.FH RS EHNHNEE. X T i RRERMN L E 2,86
Major ¥ 3 S & R BB S0 5151 g 8- AW A £ 808 e o9 B 4R 2 1 0y i A0k et B ik
18J8 Jii - OSReferences S H A EHEH UM L b0 jor ju B BB UK E TH G B 6%
LRI R B Reserve 4 M 2.

32 S5EFTMBATERMILY

HSETENBRIMBMM.EE - BUES TEEANTENES HEED AT LINES
M. MEEDHET LSRR BATUBTHA MDA FAMERYE. HEe 1B T2
2 SCO9 IR B A B T 9 RR ) R S RT A kS A 28 e 0 SR Y s O R o 7 M B AL o e T R
FLLL BB COM A H A 9 A g S BB AR, T AT AN B A  FA M R B W AELE
AR AR EE. B, ST CDOVED S ¥R, ) B 3% 8% Library 1 i f8 fa MultiMedia R
HrEA CDVCD S T8, T At s 2

KBEHRNSGES . WEFRATTBI TSRO FRGERE] . Bl R aR
—TEPAREARNAC TR -MERREE TR RHES. RERET FHEBMD
TRPEMMRPhERERARE SN G A SR (st ), 3 b F1 8 5 % % A7 i 1 ho
ABEMALHBRE R TR B i TR 0mE LA 8w EE6E.

BERKSERRBEN PR ESREAEMUEH T TEARER Y EBETREN TE.HER
UOARW TR 2 W, e B, F L8 26 (0] A 40 AR o 46 12 TR L A B R O T 2R R X KR
TR TR ()2 YN X A3 0T S R A AL 5 A R Lt L M R R R. M B R
T F AR A N el R A 2 B R ROR AR Dt AT R A R AU B R T X AP T 3 B B P K AR
FMER FABRRE - HHR MERR LN RS REY B0 5 W 0 4R L AR
Ak A (B A VDBMS e 5 A e

AT R B T B O R RO Al S B TTET Y W A R T R L R (A A R
ERAL TR T HATO R R R, B ARE R A AR T e B R B A R AT B 4.
T R R FAE B AT TR TR U Ol X B O B A R i LA A X R 5 T A B R (1 X 5
ML, - B R T R E B B, CCM BRI E A SRR AR gt s,
XU THEMGHEEESGHY THALEDEINHEMCHNY EERIGCRARSHT R TE
2 UK RO f4 P R ZECHL ) o 1) M T IR Y G A T R B G T AR A LN T T AR Y Gk L

4 # & '

AL HATH OODBMS IR EASIE#HTHE S TR NERMNBELBFHL
R AFHEO XA AR S A REL PR BHEEEENEREN RS
HERK LA RO T XX WRBAR SR FEET - HEOET CCM HaE

ROREEE, CREORE TR K R FAALH . A A BRSNS L W R B T R
BARFEMEE R o HEN TSR EE AN AGHEFTHAE, DB RZ R0 ER
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BB EL 2 24T M VDBMS I E o 2 ) T 3 AR A,
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Abstract ; The current data models used in OUDBMS (object-oriented database management systems) are hisi-
cally divided into two categorics: traditional “type-strong’ and non-traditional ‘“type-weak’. The feature of the
former is that the objects sharing the same structure (schema) and behaviors {methods are grouped into a class.
The schema of class to which the objects belong interprets the meanirg of the objects. Therefore a class must be
predefined before its objects sre defined. The lattar is characterized by schema-less, i. e , the meaning ol the ob-
jects is “self-describing” , and hence the schema need not 10 be cefined in advance for the objects. In this paper, af-
ter outlining the main advantages and disadvantages of there two kinds of wodels, te autbors prove that it is noce
essary to find some tradeofis between rrzditional *type-strong’ darz models and non-traditional ‘type-weak’ ones
in order 1o adequately avcommodate <he efficient and flexible manipulation of dynamie objects. For this reason, a
novel dynamic data model is propesed based on CCM (conceptual clustering meehenism) which has been success-
fully used for the development of an object oriented VDBMS (video database management system).

Key words: conceptual clustering mechanism; type-strong data medel: type-weak data model: clusters rcoles

player
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