= A & O TFEF = = wmo
Nz BAY Rdble BEW T2E ME gL ou o129 Holet

MAA G ol Ehul o] 2 A xeel A SR BAL) AA 7

A A g d] o] Ef ] o] 2 A] 2 H] o] A
g8 #AARY A9 74
(Design and Implementation of Extended Relationship
Semantics in an ODMG-Compliant OODBMS)

—~ = = T =y o PHT
st & = o & & /48 F

-Joo Song) (Sang-Won Lee) (Hypung-Joo Kim)

0|
(Hyun-Ju Lee) (

e
o
(Ha

2
Joltk
ABE 3
SE&Z2aNA A Z2aHS sjokstr] o Z2ae) A B X B @Al A<
wE ot #AT g ew=rt ddt

2 =ZdAe AAAF doletde]2=9 FFIODMG-2.05 &35 #A8 Zd& Abg o] &
A B BAY vlolghwlo] = ARAF Holeted T oA Baz 3=
®, ODMG-20 %29 2RAS BAA 715 AMATF A& Ade o
a1 S8R FYA BALT BN YT F de o) Y

e I 1%

o>' OFO

Abstract Relationships, in addition to entities, are important in real-world database modeling. In
particular, many object oriented database applications including CAD/CAM, CASE and multi-media
necessitate the modelling of various and complex

relationships. Without support from database systems for the relationship management, there is a
huge overhead related to the management of relationships during both application development and
maintenance, since the relationships need to be hard-coded directly into the application program itself.

In this paper, we propose a powerful relationship model which extends the ODMG-2.0 object
database standard. The proposed relationship model can support all of the relationship functionalities
found in the relational database model, and the object oriented data model. In order to design and
implement this relationship model, we seamlessly extend the ODMG-2.0 relationship facility using the
inheritance concept. We also identify several run—time anomalies in objects with the relationship and
provide solutions for their problems.
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template<class T, const char* Member,
const char* Option>
class d_Part_Ref: public d_Rel_Ref<T,
Member> {
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public :

d_Part_Ref(); // constructor

~d_Part_Ref(); // destructor

d_Part_Ref<T, Member, Option>& operator
=(Ref<T>& from);

d_Part_Ref<T, Member, Option>& operator
=(void* from);

void clear();

void destroyobj();

b

19 3 d_Part_Ref Zdi
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7t o] BE AAE 7717 8IA B =7elA
Asste BAA BFYS d_Rel_Ref ZFHAE A3
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i

char* Option, const char* Max>
class d_Part_Set
: public d_Rel_Set<T, Member> { }
template<class T, const char* Member, const
char* Option, const char* Max>
class d_Part_List
: public d_Rel_List<T, Member> { }
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template<class T, const char* Member,

const char* Option, const char* Max>

class d_Whole_Set:public d_Rel_Set<T,
Member>{}

template<class T, const char* Member,

const char* Option, const char* Max>

class d_Whole_List:public
d_Rel_List<T,Member> {}
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7} 2 EAY, d_Part_Ref BAIAo] AAH = BB
A= A A e
* SN(Shared Nullify)+
3 de FE AAE Al i AA=

o, 27 MM A 7} R2 AR EA ofro
Sk

olu] e @A A
g & glo

| o wEA, JA AAE AT o
= AXHQ} F@stAR 72 AAE
2 A7} o]u] Optione] EDo]AY EN, EB
Ref @A s b2 A Ao &
ArbeE & o] @A osiA o2 A

ol 2 F& AA

=2 e

I

it

il—}_ﬁa

« EB(Exclusive Blocking)& dA| 7}8]7]2 A&
F52 AAZE Hepdel & shvbe] REHA #AE U
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AW, AA AAE A & oW & AF7F e
H, JA AAE A Zite
A, A AR BAQ R1o2 Fxshele
A7b olv] thE #AY R2E & HA
AT o] BE AAE F2T 5 g3 Az =
Ate & W o] AR F3 Ae FE AAE
A ohgellof AA AAE AT 5 Uk
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1 de F& AAE Ao FE AA2 & F 3o
, AA AAE AAStE L & o FE QAT oy
WA G AAEHA Zeh wEbs, Fxstas} s
A7k olu] Option®] EDo¢]71 EN, EB%
_Part_Ref @Al oA th& HA| Al &3)
UA e Afele 1 FE AAE 2T+ da 1
21, AA AAE AT e o] BAGol H A
BE AN 2HAZ ggolof AA AAE AAE
At

323 AA AAE 7= A8 B Al

AA AAE 7M7) A4 oM e & 4
ol AA A o3 multiplicity ¢ dependency =
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AANE 717 BAAA EYdlAel  multiplicity =
® A7 £ & e JA AAY 5 Jehfa
dependency= F& A9 EA A¥7F A A
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oA AslAct multiplicitye Z94< JYelye g
19l d_Whole_Set¥ d_Whole_List SolA #Z3
A2 MaxE AHEste el 4
d_Whole_Ref$} d_Whole_Set
Options AH83t9 Jehdid
Al FR/7F Atk

2131 dependency+
oA "ES AR
o] Optiondl= 3} 29

F 2 A Al g A

Deletion Nullify Blocking
DT NF BK
ggldE BA4 Bl Awge dgue 7

]
OptionE<] 2vle] dishr GofR==
Optiona 3hute] ZA| A g
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d_Whole_Ref& d& 59 MAW3=s 330 o 718171 #AIA3 EFY-S d_Whole_Refo]al, AWig-&
Elglol = o] ojulrt TdsiA HEHTG NFo|t}. AA Z#2 ComputersS 7171 BAA
« DT(DeleTion)S H& ZAAEZ 2 A AA A ElYdo] d_Whole_Ref¢! AL Monitors= ©A 3 7
FiE AA gleles 9 HFHAY £ & e LESE S UL, A

Az 2HAEE & AA AAEs o]
EAE F glvte As vehdot WEo] NFQ A2 Monitor7} 2HHE AL A4 2
+ BK(BlocKing)& Al & REE AAES 2Ast A0 Computerel FFS mxA] gedes A Y
2L & ), o] AA7} o] BK AlWMEE 7[Ax o2 2 it
Aol F& AANZ F3f s Aee o AAE A
A Edte A Yepdg = =] A Az | monitorObj
A AAHAG AR AAZE FE-AA BALE A
Zool BE ARE 248 4 9t} monltor computer
+ NF(NulliFy)E % AA9 24 o77F A
AAske] WALEL AL JE Aol ERHolG =, myPC monitorObi
2 AA7E AAEAR HA AA s AA A gon by use
A A Al SaAlolE Ry AANE AP - li s Ey;
P
= I (b)
33 EAHEE ALEEt oA
extern const char _ED[], _NFI[]; myPC monitorObj yourPC
extern const char _monitor[], _computer[]; - ? rr
class Computer : public PObject { MJ /) LLcomputer] [computer]
public: ©
d_Part_Ref<Monitor, _computer, ED> monitor; myPC
h
class Monitor : public PObject {
public :
d_Whole_Ref<Computer, _monitor, NF>
computer;
b

const char _ED[] = "ED”;
const char _NF[] = "NF”;

const char _monitor[] = "Monitor”;

o] 27utE Agste] AAFRE BAS 7
o] AAZ YA AFFEA HolREHF AL
Computer?] 24321 myPC} yourPC7} 91, &
Monitor2] A2 monitorObj7F Atk s4AL 1™ 6
9 (a)¥ myPC$% monitorObjAtele] #AAo] &
A& Yepdnh o7]e] i A%EAR] operator =& A}

const char _computer[] = "computer”;

2% 5e #3E BAA SIS Agste] Yehd 2 851 monitorObjE myPCel & AAE I
Flufolty. o] A7mlE  AFES AFEe HHo myPC.monitor = monitorObj;
Monitorste] @A Jebd Aotk Ax Axel) s Ade 29 69 AP Hrh 88 2ol

b= AFEIZE 2% 2A709) MonitorE 7He)7]E ¥  myPCel monitore] monitorObjE thishd A=
A B9l d_Part_Refo]:, AlWEe EDolth Alwie ANA AFHOZ monitorObje] computerd] myPC

o] ED?l & Monitort #FE el the Axe] » ¥ WALH Wep A4 monitorObj7t olvl o& A
B oAxE = 4 gl GES AL ugum Axeryr A FE AR Sde 2869 (hek 2L g
AA W Monitor= ¥ AAgEche g vehag 1A A7 yourPCrb B2t 2ol monitorObi & ¥
BB Z#29 Monitor7t AA Fe)2 ComputerS AAE sk gk skt
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yourPC.monitor = monitorObj;

AT Ade 2869 (0XF yourPCe
monitorObj & F& A=z & 4 ¢l
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myPC.monitor.clear();

a% 69 (09 ZelA AA myPCE AHAlstE
b destroyOE  of#e}  Zo]  Fastd AA|
A AHA " T

monitorObj.destroyObj();
ke 3dE AAA EFYS AMESHA

=
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&8 Qe 5 BE AA} A4 Ao thI A
S & F dojof gt} ol FHE 27|vE UX
E(impor)d ®l, 2717} WjiyAe] &3] £tk 279}
uﬂq;q‘:_ S25 iaﬁ%oﬂ q]‘o‘]— X—]EI__E_ 7]-7<] ;(]._u_ Tx
2 Y2EZ A2 93] o] FHAEL A4l o
3 ARE 7N AR FZRE Y2EZ A Aok
TheF % 59 27wyt S2HW, F#¥l2 Computer
Aol W F #BAA d_Part_Ref<Monitor,
_computer, ED> monitor;°l t3 28 F+XE 71A
A Aok o] A5 F27F /A FERE vhed 2ok

o W o] & :

hz&

P
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< W Tl FY2e] AR Fxo i £UH
: Monitor

« HAEY FF ¢ d_Part_Ref

« Wt tfg3te BAE W ©]F computer

« #AE 9 AlWE : ED

b5e HE AAE vt F@32< d_Part_Ref

o z@Ash Y A} olEA FARRENE 4
ek otk o] ¢ £7|v wiyA o] T5E FH
g Agakel TSI
template<class T, const char* Member,
const char* Option>
d_Part_Ref<T, Member, Option>::
~d_Part_Ref()
{ :
IF ( Option®] ‘ED’ ) {
7171 d= FE AAE AA g
} ELSE IF (Option®] ‘SD’) {
IF ( 7712 e AAY #AE  FolA

d_Whole_Ref7} 3, AAZ g2 AAE 7172
A gkt ) |{

RRANE A

o
k9

)

dnEE 1: F#2 d_Part_Refe] £EA

o &¥A ¥ 59 ZF¥Z Computer?
myPC7} A=W, myPCe HE A
Monitor®] AAZ A AA|FHoof gt}
myPC7} 2tA|2 o} Zei~ Computere] AEA}F &
2 A =¥, d_Part_Ref<Monitor, _computer, ED>
9] AdAE 7 EBIA He AE o83t 1Y 29
Z¥ 2 d_Part_Refe] &EAE dagFs 19 2o +
A3t Ack

o] A9xlo] A Optiono] EBe]AY SBSl A$= F
Axlo] YA Pk olo #TIAE 42 HA AHIHA

79
= Eat

23

AAE RE A2 hdstzs
sl o]ake] AA A e FEo]
AdfoF stoh webA, 1Y 29 S
_Part Ref/] operator =& &3 = 29} o] ¢

template<class T, const char* Member,
const char* Option>

d_Part_Ref<T, Member ,Option>&
d_Part_Ref<T, Member, Option>
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loperator=(Ref<T>& from)
{ :
IF ( Option®] 'ED’, 'EN’, 'EB’ o}4® ) {
IF (F-3& AA 3Fst= frome] 7H 7=
AAZF @A o2 A B AR} o) {
fromg F& Az Ik
)
} ELSE {
IF (frome] #AIAH S E ED o] AY ‘EN’, ‘EB’S!
AR AR &3] AA Fow) {
fromg F& AANZ s}
)
g8 Z 2 : d_Part_Ref9 operator =

42 Adtel Mujol| E EHIH

FE-AA #AE dehe Bde & AACl dg
Aol o Az Aot @ £ Jerg A7vE
AR OAAAS Afd Hetdel d71x ®E d3E
& 5 3ok

RDBMSAIAME 9] 7]9 actionS A 4oz <
b Hutel] @2 o7 7FA] o] @/Fanomaly)©] HAY
e, ol A3y fF WAEC] AAFHAG
SQL3([11,7Dell A& o1 &S sldsty] sia 3
Aol dste] FdEE A4S Agste WS AdsE

ol A= ODBMSOA #AA

et [13] S AL 9 ¢
o &+ e l*c} FFES AWE FolE ddst7
=% i

F Ade 27

——> part object
---> whole object

2 TAA
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o] RE FF AAE] AAHA Gotop It =, A4

S T O
Widl 44 A2 o474 @ 2 2 AR sHdok
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23] A7k 242 9 SB AWES A4 A
A7t WA EFETY G A A AR BT A

A et
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w 2847}

<l AR A Fljok
ds AAE 2AE7] Mol WA =E P
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TaFAk
int RefAny::destroyobj(void)
{ :
FOR( 2HA1g A #AA W)
IF(#AA Algo] 'SB’ EEE'EB’) {
IF (A d ol dA AAE 71=z1t) {
return ErrorMsg;
}

}
AAE AHA gk

N

SBel A5l oby

4182 3 destroyobj) 4
WEo] EBS A$E 2dAAN FEIE X
o ——rLf‘d o“’ HoE s SBF A A stk
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