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An Indexing Technique using Object Relationship
Table in Object-Oriented Database Systems

Kidong Bu' - Sangjo Lee'

ABSTRACT

Using object relationship table, this study proposes an efficient indexing technique for accessing both aggre-
gation and inheritance hierarchies in object-oriented databases. This indexing technique uses the information on
the aggregation and inheritance relationship between classes and the information on referencing instances as
meta data. As a result, the technique makes it possible to effectively evaluates various queries navigating between
tables. The study compares the proposed technique with the existing indexing techniques and discusses its useful-
ness. It also provides the result of simulating its performance in terms of storage and retrieval cost.
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o PERSON
[a]]=] owns Ssn Residence | Name
person<Oo> vehicle<i> [345-56—-678 Rome John
person<p> vehicle<j> [389-686—-698 Pisa Mark
person<q> vehicle<k> [(389-686—-6877 Rome Alax
—_— Emplayee
QID owns Ssn Residence | Name |Hire—date| Manager
employee<i> | vehicle<j> |1574-11-3685| Fiorence | Charles |(02-04-84| Brown
employee<|> truck<j> 947-33—-469 Pisa Sarah |06-08—-85 Ross1
Student —
QID Owns Ssn Residence Name |Enr—-date
student<i> vehicle<i> |737-21-345| Florence maria |01-02-94
Vehicle
[@]]>) Manufacturer Model Color
vehicle<i> company<j> Tipo White
vehicle<|> company<j> Panta Red
vehicle<k> company<i> RS Red
Bus
[®]]=] Manufacturer Model Color N-seat
bus <> company<j> X80 Red 40
Trg_:é:k
[@]]»] Manufacturer Model Color Waeight
truchk=<)> company-<j> Y12 Red 200
Company
[@]]®] Name Location
company <i> Renault Paris
company <> Fiat Turin

(¥ 2) a8l 12f 27|0j0)) Cist AAEIAFO] o
(Fig. 2) An example of instances with respect to schema (Fig. 1)
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(Fig. 3) A leaf node of a inherited index
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(Fig. 4) Logical Structure of multi-inherited index
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& Aol A 27|n omPRE AT SHgR
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(Fig. 5) Structure of a nested-inherited index
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(Fig. 6) Structure of object relationship table
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(Fig. 7) An example of schema graph

WA, RID =& 3T Hoj8oA Had AEF
g 237 A48 F42 AR e, RIDY] £
o A& HolE oA OID] X8 43 4
¥ &Y Boln U229 E2)F A gE ofF
d 4@l gl

2e X OID "Ed& 3 S &3t A2
H2g9] OID7} 7155, ¥ Uode 4 21
27t Ja3 FAAN Fxdte OGS Ef29 A2
2o B3 Jus} (TID, RID) #2884 7|F41}.
a7l A TIDE o] 28271 Ja3} AAAN F
Zie Y20 g5 Hold HIE Yex
RIDE #Fz3te Hold oA A2gd29 9
€ Yehlle FAE 9udid. et & Q227
&4 gez Jd AZAA e A2 2 i
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W& Pozie TIDE 48 5 A= F (29 8)3t
7L FY2-TID AHY eho] o] ¥ad o age
B9 27|v} dof tidte] Y FY2-TID AHS
Holg9 Fxoln, oo g AAY 99 d=
AN A s 2 do

AL Algat s 1o Person  Student' Truck [ Vehicle :
TID 5 7 2 1 3 6 i 4 )

(0%l 8) @A -TiD AbA o] 2] o
(Fig. 8) An example of class-TID mapping table
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AM AL AN BAY HolE2 FAN 1A (2
d 99 Ao

{(7.2)} |
11 4] Vehicls 7
’.‘IF_M-#E' )ﬂ%‘t—#ﬂ 1 S| 4
AR 23
1. personso> [ {(4,1)} 1] vehicle<i> | {(7,2)) 1 <i>
2_person<p> | ((4.2) 2!_vehicle<j> | {(7.2)} 2 <> 0
3:_@533_'_ 4.3) 3|_vehicle<k> | {{7,1}}
2 Empioyee | 5t Bus
"JE_!-#EI 1] e g2 0
XA 0 Laa-XH (]
1lemployee<i>' {(4,2)} 1 1| _busg> [ {(7.2)
2.empioyee<;>| ({61}
Student 6 Truck
’.‘J‘*ﬂ-#i! 0 Htig-wa] 9
T ) [T [1]
1i_student<i> - {{4,1)} T tuckep ] {(7.2)

(& 9) 2| 244 Eio|ge| of
(Fig. 9) An example of object relationship table
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(Fig. 10) A flowchart of retrieval procedure in object relationship table
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B*-Eg9] g@d=d)A (TID, RID) 22 (7, 2)&
AF@. (7, 2) o2 TID7} 74 o8-S 3
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d& AEdA HF OIDS bus(jPE AH3A |
o}
o 7|0} A qhef Az Foll Y7 MQ G2t
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zdMe F9 MAHA s zZtz @44
B*-EZ|8 ¥=2 HASZ HolE ¥RE FHYL
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o tistd FAE (2¥ 92 AA AAA HolE9
T4 &o)X Manufacturer $4¢] Zto 2 company
(i>8 7HA& vehicle(p)& 71 A%, o] ool o}
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A2 (7, )8 A48T} ol F 49 HolE & H 3o
vehicle(p)& T Al2¢ AEIJYRIDE HE B
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o] RIDE s { & ¥ (TID, RID) %< 4, 2)8 44
gk 2212 43 "HolEe] oA FJd-ir
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(E 1) M5 "ol Alga e
{Table 1) Parameters used in performance evaluation
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(&, X& F3 $93%)
F9: 71 42le] &27]):1S(pri)=L1 + NL
F10:C,.& A% 7] 33 Q#d OIDg & A
st H 44

n(K)=T (1 Ki.)

j=2 i=j
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N{1/0)upaate = logeNLio 4+ 2+ (np—1)/np  if XMG)>P
(&, np=[XMCG)/P1)

532 34-44 A4

F8-4% AANNE Fast % & ABE 54
E PR ELYEE R SRR
o] Gas, o)A 2 4¥ §2 /OFE AYE)
A v gH e e o

F23:34-4% 429 AAv 8

if XNI<P
if XNI>P

N(1/0)=logeNL + 1
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{Table 2) Assumptions of parameters for simulation
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FTH-AE AART {2 OdF-445 4A3 vey
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<E 3) N = 10,0008 0 Ko ol ai@ XFu|Re| 4Y 2o
(Table 3) The experimental results of storage costs in accordance with the change of K, when N; = 10,000

A% v & (AelA F)
N;i=10,000, nch(i)=5
Ki Ki=2 Ki=4 Ki=6 Ki=8 Ki=10 Ki=12 Ki=14 Ki=16
4 ﬂ%‘ﬁ' (e L - 1 i i 1 e
o34 Ml 4,490 3,495 3,225 3,140 3,140 2,995 2,995 2,995
2344 M9 4,210 4,519 5,832 8293 | 17538 | 30,055 | 51,373 | 84,526
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(E 4) N, = 10,0009 Tf nch(i)2| Hetoll whE x{ZH|@e| AHAR
{Table 4) The experimental resuits of storage costs in accordance with the ghange of nch(i) when N; = 10,000

A gy & (o)A %)
Ni=10,000
K; AJAZH nch(d=1 | nch@)=2 | nch(}=3 | nch(@=4 | nch@)=5 | nch()=6
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Ki=5 FH-44 4 137 598 1,314 3,112 4,150 7,673
ZAg Heolg 175 350 525 700 875 1.050
0534 49 130 485 1,080 1,830 3,140 4,310
Ki=10 F3-44 4 149 837 3,152 7,163 17,538 31,890
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