F=FR=R» VRFA 8427
(1991 7. 19)
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ARETH, A7 V22 MEAIF— 4= 2 (00DB) YAF A LBV TT7 7 V47— & X— 2LH
NEERTHHEEZREL, TOLEBOLOOEAERERLRT. CoFERLY, (A7 V=s b
BHOBBRE, (DAVAS 23TV xs F HMORROBEKSE, (3)instance-of BRDOBEK S, BL U,
(4)is-a BFROBIR S ZWMOH ) T XTI L D, TOHFEDOER T XEHHIZ, O0ODB Y X7 4D
BATAUERAFALASATHL. 2%, F—IR—AXF— <3 EFLF BRI 2HMT ST
EOHEETHA, T, ERAML LTHARLABREERF - x—2HWT, £Y X7 AR
WO B S,

Uncertainty Management in Object-Oriented Database Systems

Susumu Kobayashi, Qian Qing} and Katsumi Tanaka

Faculty of Engineering, Kobe University
1 Graduate School of Science and Technology, Kobe University

In this paper, we propose an approach and basic constructs to realize a fuzzy database processing
capability on an Object-Oriented Database (OODB) system. The proposed approach can manage sev-
eral types of uncertainties: (1) uncertain objects, (2) uncertain relationships between instance ob jects,
(3) uncertain instance-of relationships, and (4) uncertain is-a (subclass/superclass) relationships. A
notable feature is the usage of extensibility offered by OODB systems. That is, it is possible to add
these several uncertainties without restructuring a database schema. We will describe our prototype
fuzzy OODB system and briefly show its functionalities by using an example movie database.
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Employee(Name, Job, Salary, p) 80T
RO 9TVt EEZD,

t = (John, engineer, 60000, 0.67)
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1. John #* Employee T& % JE&4%0.67 T
H5b.

2. John DD engincer Td 5 FEA M
067 TH 5,

3. John D&5H%% 60000 T 2 FEA 2 0.67
Ths.

BWEAT Vs VN BBEEHDEE S

FoBIZB VT, John 2% Employee T %
EE%0.9 T, John DME D engineer TH
LEEH 0.8, €L T John O#£ 4% 60000
THEIEEN06THHETH, 77V4F
AAVERVBE, ToHRIRO LI E
bahs,

((John, 0.9), engineer, 0.8) and
((John, 0.9), 60000, 0.6)

XD RDB Y AFAIZBNWTIH, 2nL )
BHEFTT V2 P O T+ TE L,
NE?~DIENLEICR B,

HORATREM DR &

AXx— R B L7, $5F A4 V%77
VAR A Y CHIRT 2546, BANRAF
—XOEEPLEI 2 5, Bl LENY Salary
DF AL Y%, high, lowD L)% 7794
BEER, 77V AREEEL T 74K 24
VIEETAILREZLL, COLE, T
ARy T EERTESE L BMT A2 &4t
SELZBL, £/, TOAF—< b R
LathiEzosudd Lk,
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T, F—%~<—2X*%—< (RDB Tit%
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OODBMS i, RDB L lbRT, €7V Y7, 8
EF7 Vs FEHE, WRTEECBWTERL
MR L D [9). ZZTAR TR, ki
D77Y4 RDBORELH D 72012 O0DB £
FVEESTWTT 7 V1 DB ERT L HE
RRETS. ¥, ZOERAOLDOVL 0oL D
EAMBEERLRT.

2 OODB ICHT 5AHEEM

MH TEBRA2 L IS, FHEERTETET LY
&, BRBNERISAEBE Iz o0, A¥x—%
EREOBEBR IO L ) RO ML TIERIT
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(i) 7 A+ 7 V= s P HOBGERRT is-a B,
% LT, (iv)Hypertext % L2465 n 5 RUHE
ERTVY 2L ENDHL. TRLDTRTITOW
T, BVIMYKBRIDFFEETLITHA ).

LT, LIRLAEGEICIEST, ZhFh
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2.1 FTTxI7FBEDBEKS

BROFHEEROR S — U LFEL LT, +
TV PEHEEHRBCRRAT S L REEL
EXRFEToND, BlAiE, VL — ¥ a ¥ Employee
KBWTRDO L) LEREEH T 2 EL 5,

1. Michael’s Job is researcher or engineer.

2. Linda’s Salary is high.

ZZC, BYE Job lKxt ¥ BHIX, F A4 ¥ Job-
Script KEFT A 12047V bEL, BYE
Salary 2 3 2{iit, BE¥AE D 1207V =
VA R

HWEOBITI, 7 P22 b Michael DB
Job iZxt 3 BEATK £ 4 >~ JobScript KET % 1
DOFAT TV x s b ThRFNEE SRS, BRI
WRETHILDFTETY, TOHEMERL TS,
D& etEHIE OR BHE¥KR (disjunctive infor-

" mation) EIFIE R B,

BEBEOB T, 7 P22+ Linda DEM
Salary it ¥ B4EAS, BRTH AL 77 V1%
FE highllZz o T 5,

IhHDFT Vs POBKRI I, 77 VA%
BRAYNY v TRBEMWTRAT LT
&5 [6][7). WBOBITH, XKOELIBT7 V4
7Tz} resoreng x BT 5.

res_or._eng = { 0.9/researcher,
0.8/engineer} (7 7 V1 #£48)

CCC 09B8LU08E 77 V16D L~
FfE% %&b L, researcher B & Uf engineer 13 F X4
4 7 JobScript LB T 54T V27 THALH, ¥
2, 7774F 725 b resoreng it, KD
$EA1H (set-value) THEZWI EREFE LT
% 6hwn,

Ch L)% OR Bk ZH L BRICoWnT
i, JCEK[8] ® OR-Object, 3CHR [5] » p-domain
ZETmMLoNTWVAS,

7, 77 VABE(77V4FT V2 b )high
B, BREL I V-F2MRTSI ANV YT
B@ﬁuh;ghf‘%ﬁ?é T EMNTES,

Hhigh(80000) = 1, p1pign(70000) = 0.9, ...

FTROT 74TV PREEOWEER A
TV b LAY BbRE T EHEE LW,
A7V b OBKRIFERTLFEEL LTI,
T7IVARER T 7 VA RBCNER LB ENHES
L7 IATEEL, ToEBEY LB TORLE
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John might be perhaps a friend of Susan.
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3.1 Fuzzy-Object 77 X

TDIFTART7IA4FT V2o b 2EHTE
7DD IATHE. CDITIFTADAVAY VA
¥, £ 2200EM objectName & contents ¥
¥o. (Fig. 1 8H)
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EFLTWA,
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3.2 Fuzzy-Instance-of 75 X
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3.3 Fuzzy-Class-Hierarchy 77 X
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v —Z2EH
select ‘OODB’
from Paper
where

=5 v b Eﬁ:ﬁ

select *

from Book

where title contains ’object-oriented’
and publishedYear > 1980
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Integer class

is-a relationship

Fuzzylnteger instan

objectName: youn
grade component

contents:

Fig.1 Fuzzy-Object classes
(FuzzylInteger class)
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FUZZY-INSTANCE-OF class__

—

FUZZY-CLASS-HIERARCHY

~

objectName:

grade_component
contents: [0.9 | Dramatic |~

0.8 Action

L

User-Defined Classes

From ActMovie o

Where
vl vYear

segment value: nol

execute |

Poss. Of Satisfying Condition : 0900000
is-a ActMovie : 0800000

Title : hdiana Johnes
Year : ahoul1963
Director : Geonje Loucus

Leading Actor_: Halison Ford
Nation : USA

Imoge : 2

Poss. 0f Satisfying Condition : 08500000
is-a ActMovie : 0.750000

instance-of HardAct : 0920000

Title : Die Hard

Year : abouti 908

Director : John Mctianan

Leading Actor : Blues Wills

Natio SA

Fig.d MRFRHR
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