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Design and Implementation of Distribution
in Distributed Object-Oriented Databases

Soon-Mi Lee' - Hea-Sook Park' - Yan Ha""

ABSTRACT

This paper addresses the design and implementation of class distribution in distributed object-oriented databases. The proposed strategy of
distribution consists of two-step design of fragments. One is class fragmentation and the other is allocation of fragments. In step of class frag-
mentation, we have defined partitioning algorithms to reflect the characteristics of object-oriented databases such as method, inheritance and
composite-object. In step of allocation, we have defined the objective function for allocation considering system operating cost including storage,
query processing and communication and implemented it using Genetic Algorithm.

7|9= : BA 8 (Class Fragmentation), BIO|E} &S (Data Allocation), B4 W& X% HO|E{HIO|A(Distributed Object-Oriented
~ Databases), #&X @18|&(Genetic Algorithm)
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UQA 3 UMA 3222 59 gdaA 9
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A AIse HEHRE Buoh wazg i)
o FxEE HEHREZA FAH

(29 4% UAU 3389 424 1Q1~1Q3< Personol o
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ty) d8o| AAHY. & FdA Croll £ F JEYHE
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acclgk)
k| use(qk, Ai) =1 Ause(qk, Aj) =1

affm(Ai, A;) =

DEPARTMENT PERSON
Attribute Attribute
Dname : string Pno: strmg
Burget: integer Name : string
Member: set {EMPLOYEE} Age : integer

Addr: string
Sex : string
Method

1m1(Pno, Name)

1m2 =7 3m2

Manager : string
Comp : string
Method

3m1(Member, Sal}
3m2(Dname, Burget)
3m3(Dname, Manager)

EMPLOYEE

Attribute

Eno:integer

Cmp: string

Dpt: string

—p ASEA Sal . integer

Married : logical

i ol T ““Wathoa™ =" TTTTTTTTTTTTTTS
2m1(Eno, Dpt)

2m2 (Name, Pno, Dpt, Sal)

(ag 1) S 2



PERSON EMPLOYEE

AEHRE ks HEGHE LB
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pnoname age addr sexilml1m2|enocmy dpt  sal marri2m] 2m2
2010 t 0 1 0:0 0f1t 0 0 1 0:1 0] 4
2210 0 0 0 0:0 0f{1 0 0 0 0:0 1|30
QB0 1 0 0 010101 0 01:0 0[%

(3%l ?2) Employee Z2| CHEH UQA Y

PERSON EMPLOYEE
HEZFE LIENY JEZHE At
pnoname ageaddr sexilml 1m2|enocmr dpt salmarri2ml 2m2
2mlj0 0 0 0 0:0 O}1 0 1 0 0:0 040
2m2|1 1 0 0 0;0 0]0 0 1 0 0:0 0]30

uhay
e

(3% 3) UMA &

PERSON EMPLOYEE
a9 AL RE EEE ae
pno name age addr sex|{eno cmp dpt sal marr
Q1] 1 1 0 1 0fo0 0 0 0 0 40
12| 1 1 0 1 00 0 0 0 o0 45
QR3] 0 1 1 0 0} 0 0 0 o0 0 40
210 1 0 1 011 0 11 0 40
2Q2 | 1 1 0 0 011 0 1 0 0 30
Q31 1 1 0 0 010 1 0 0 1 35
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= {gmlq; € HQCW U qm € FQ(CK)}
UA(Cy, qm) = {Anluselgm An) =1 A A, € ACK)}

TQ = {Qm | UA(Ck, Qm) c T}
BQ = {qm| UA(Cy, qm) S B}
1Q = UQ-{TQ U BQ}

UQ(CW)= 2= Codf EYREE Fxele BE 3
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Ao gm7t AT EH2 Coo] HELHESY HAFolth TQ
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HEZYHE | dname member budget memNo manager comp
dname 140 35 105 0 35 2
member 3H 100 0 0 100 0
budget 105 0 105 0 2%
memNo 0 0 0 50 50
manager 35 100 0 0 100 0
comp 25 0 25 50 0 i)

(218 5) Departmentoil CHEH AA 843

HEEHE | memNo comp budget dname manager member

memNo 50 0 0 0 0

comp 50 25 ) 0 0
budget 0 25 105 0 0
dname 0 %5 105 35 35
manager 0 0 0 ol 100
member 0 0 0 3H 100
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Y= A g8 B UEFE HEIY gk 29
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PERSON EMPLOYEE DEPARTMENT kS Jp=
pno name age addr  sex eno cmp dpt sal marr | dname member budget memNo manager comp LI
1Q1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 40
1Q2 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 60
1Q3 0 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 45
1Q4 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 45
1Q5 0 1 1 0 0 0 0 0 0 0 1 0 1 0 0 0 40
2Q1 0 0 0 0 0 1 0 1 0 0 0 0 0 i} 0 0 25
2Q2 0 1 0 1 0 1 0 1 1 0 0 0 0 0 0 0 40
2Q3 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 25
2Q4 1 1 0 0 0 1 0 1 1 0 0 0 0 0 0 0 30
2Q5 1 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 3H
3Q1 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 40
3Q2 0 0 0 0 0 0 1 0 0 1 1 1 0 0 1 0 3H
3Q3 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 50
34 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 4]
3Q5 0 0 0 0 0 1 0 0 1 0 0 1 0 0 1 0 40
3Q6 0 0 0 0 0 0 0 0 1 0- 0 1 0 0 1 0 25
(38 7) M Zeo| AL (AU 3E)
24E AolER del NS wEsHE wgolth B *EMPLOYEE 2d29 £8
F3 dAA STCY CTC:e Z+zh 294 wAsA |t E1={AF1, MF1}={{sal, eno, dpt}, {2mi, 2m2}}
CUt'j'O(i)'E' %—:]_94 qi7}‘ HE]’*‘E@' }‘}‘O]E O(l)oﬂ }\'1 EEH:LUJE Fj E2-= {AFZ, MFZ} = {{Cfnp, married}, { }}
of et S5 AUAS g0 LA WESFE YepaL _
T = T ¢ DEPARTMENT 2¥29] 28
5.3 M D1={AF1, MF1} = {{memNo, comp}, { }}
’ D2 ={AF2, MF?2}={{budget, dname}, {3m2}}
51 ZaA 2are| 23 D3 ={AF3, MF 3} = {{manager, member}, {3m1}}
B =fdA dA9 g8 #3 £8 71HE IBM-PC SERSON
3 &5 & AL X
BelA € delz FAstA 73 J}Xo" HAZ A F HEHRE |  addr pno name age sex
e Bz Fos HA3 Y2 2dy AdnlE (2 addr 185 145 15 0 0
¥ D3 23 AA 4o A JEUAU 32)2 (29 71 pno 145 210 150 0 0
3 2ok B4, Z47be] Sejzd Uls fELRE A% Y name 125 150 235 & 45
7 Z92F A% dE& AN FH2H 2 $H 9 age 0 0 8 125 8
A= (29 87 2o} A, dEHRHE ZYPaHEeg o sex 0 0 i & 8
A5 ZHIHEE A4t £ & 3299 B EMPLOYEE
2 A (1)E HYIAIE HXE 28 A P NEHE sal eno dpt cmp married
2= Aol sl 135 110 70 0 0
Zzkel Zezo] dE ¥ A% e 2ok eno o % 0 0
dpt 70 B 120 25 0
e PERSON Z#~9 23 cmp 0 0 25 % 70
o JEFHE THIHE . married 0 0 0 70 70
AF1 = {addr, pno, name} DEPARTMENT
AF2 = {age, sex} NEYHE | memNo comp budget dname manager member
memNo 50 50 0 0 0 0
o WAE ZHINE: comp 50 75 % %5 0 0
MF1={ml, Im2, }, MF2={ } budget 0 2% 106 105 0 0
dname 0 25 105 140 35 35
A, G4 TYPaUEE 33 P2 manager 0 0 0 o) 100 100
P1={AF1, MF1}= {{addr, pno, name), {Im1, 1m2)} mewber | 0 0 0 & 10 I
P={AF2, MF?2}={{age, sex}, { }} (22! 8) S~H g =
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Person Employee Department a9 | 84 Az ’ I == Fo ggle
fEIRE & 5 5 6 ZHPIRE | U5 | wE 1|22 2|22 3] x5
Ezeife 9x9 10x10 1515 01 44 | Pl 40 | 30 ] 0 | 100] 0
) 5x5 5x5 626 1Q2 | 72 Pl 600 | 400 | 200 0 0
1B | A4 | PLP2 | 40 0 30 | 100 0
(38l 9) BAE HE el 37| 1Q4 | A Pl 450 | 150 0 300 0
16 | A4 |pLP2DI| 40| 0 400 0 0
Aot 22 78 298 8 =29 dusr| sy B = 21 | A El 250 0 0 0 50
o 78 A ALgd 82 2F|viet s FH~ £ 2Q2 | B4 |PLELE2| 400 | 400 0 0 0
ol B3 FHEAT Ezeifel2]9] d7ol 24 2 vlus 23 | 44 | ELE2 | 250 | 20 | 0 U Y
AR e g 2Q4 | AM [ P1, E1, E2| 300 300 0 0 0
Ezeife 4 2% 923 Sel28 92o] ge 292 A B R e e
o MEErh RPH o <ldtel GV A7k A 2 302 | 44 |E2, DL D3| %0 | 30 | 0 | 0 | 0
gao¢ eI g el Fridti(ad 9 #=x) 94 303 | Al D2 500 0 50 0 450
o B =% Uye 4% ¢ ge2H $dy £ Hajof 304 | A DI 250 | 50 | 200 | 0 0
& Ftfad Wiss JEHFES} A GEv. & 305 | ¥4 | EL, D3 | 400 | 200 0 0 200
&, Fzeife WS ZEHE= oEREES 3 ZIaWEd 36 | A4 | ELD3 | 250 | 100 0 0 150
FFAF RN Hass Jovy O dAsg Y o (T2 10) =S Z4M 90 HAl Zlo| wrAH|T
dag HEIHRET SASHA &ol Aeste] = &£
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