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Abstract

Databases are critical to business information systems and RDBMS is most widely used
for the database system. Normalization was designed to control various anomalies(insert,
update, and delete anomalies). However normalized database design does not account for
the tradeoffs necessary for the performance reason.

In this research, we mode! a database design problem without storage constraint. Given
a normalized database design, in this model, we do the denormalization of duplicating
columns in order to reduce frequent join processes. In this paper, we consider insert,
update, delete, and storage cost, and the anomalies are treated by additional disk 1/0 cost

necessary for each insert, update transaction.

We propose a branch and bound method, and show considerable cost reduction.
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Customer_name Address
Order_date Phone
Required_date

Ship address

a9 1. HZsE weld AAY J

431 A% ¥8(Ci)

A Hlge "ol jo] ARe 29E AYE o AT A2 sk BAE A @
& A7 A7 HolE jdl tlld A A Bfo e ugozA T L o2 X
g o714 EHol B ji= 7710 o3 e 298 JA2T.

ZF,Z A [1+Z vi(1+H)]

i€l

Q7N yiE 27tE ARAASRA HolE id Elo|E jol FYPol stz HAMEHE 19|
5= WZolth, 1Y 1914 Orderol M2g 297 AIISE Z$d d84& FA%7] A3l
Customer_name& Customer Hlo)H-o|A] 3|3} H]g-o] Fridth

432 74 ¥$(Cw
A4 Mg BAR ol slhl7} Agaslol g Aol Tt ol m@E.

ElFt 1EZUA[ (2+H,)+§,_V,, (th, (1+H,)+§’VU' g,-,- (2+H,)]

ANA gie F7hE W4 RA Tk xprh shuetE 1old giE 1o] ®vh 13 1914 Order
] customer_id7} ZAEE Ao HolEe dBAL #A37] $8l Customer Blo]ElA 1
el =292 z3sof k. =3 Customer Hlo]E2l Customer_nameo] BAs= %5l
Orderol]l ®A}3 Customer_name® 7)Alslof 3t} HALG HlolBel 277} €A o] )
A F& AT g o] A

T. - R:
IW ] +VU)]

th, 1‘§I,A[ (2‘*‘[],')'*‘/_2;,‘}’,'," I]u‘,‘ (1+H,)+/§z i (

AN, Ty= Lt T Z Lot 24 Hol# jo) 2% 2718 vehilch



RETERBEQE 8198 £378 1996438 257

433 A=A v}-8-(Cd)
AR w2 tga glo] HRlEn, W AdApoiri= #HJFE HAE £ v whgoln
2 Ak o] (anomaly)e] WA &} A 9=t}

gF, éA(z +H)

434 =3 ¥]8-(Cq)
Z3] W2 o3 gto] 3t AAjag Adx Az TR U] 9§ o] ®
#d@do

SR AL (—2) 5 + S (120 - (1+HIN]

1= P,

A7V zgE F7tE AR W45EA AF 2N AT i Hlol Yo B j Hoy
of BAEI] 9o o] Ho] i Hlol g dAasx golx ARZEHY AHE U 4 Atk

435 A% ¥ 8-(Cs)
A7 Hg2 tEdt go] FHM, Fold Azt dolde] 24 FAvld EAtd T
A71E #8tn 2% NE Féte] AN,

ZZ;S(L,"*'L;& - X R;

HEE)

436 A} =
Aok 212 b33 go] mHA

;xijlz—'M' Vi< 0

Z x,-,y,—M- gi = 0

=y

71 M& F42A 2717k & Sbig M dehi, F7hE AWy R giol U
Aokzolth, Wk, xurh HuEhE 1018 vy R gt 1o] HES Aokdch

2i =0 i j € QUP, iz & dHlold =3 =W~
zg= Il 2 i, j € QUP, jiz i& Zxde A3 dold, = 2%z EAAA
of AxAL Afx BAANE Heldts] A AtorA ziel ARxIM day
Blol ie] BE £Ao] joi MAlHO] Qlom zi: 12 Atsol 1 23 Ny AW H

olE ig] AMAE O°] F 4= UARE Fo),



258 Zge-Zm4t

5 BATAYL o] &3 d1aE
51 EXFAY 9 718 Ad

EAGRAYE 71EHo R AW (enumeration)®] YFozA I FAM FEAAY £
oH1l. EXANL zF DA FHAH7E xHe] Ae Aol 1 Axels HEAHF)
< AR, o] REAGN ANFS EU 5 e olH AFL A8-de] T ol Amg

BEAZRor BFITY. o)F B A(branch)e}t Fit}.

zZ} BAE EACIA 2 RS Sle 3AE AR, gk Feo FAE 7Ee F
o HANE FRow %}"’ﬂ‘:° Y, A god FREANSY IAE AL AR
A 2EJTS dAsn 99 AL e,

52 ¥ dA7F9 EAFAY

2 A7dAM e EAE BAM dide] sl Y E BARRT xR = 1), EE HAMEIA ¢ed
ik = O2 8d dd. B Ao Mg EAFAY ] AAe o3 2o

@A 0 : [2713}]
FHEZE Hlo] 1go2 R @A 22 7}

1: [FRxEE AYFP]
obal EASA 4L FuwrE FoA HAFAU L] /M AL k=F FET et
I =27F @A7AL HAE k=e] HAA@AMERT AAY oW @A 18 W
B3t vhef BR8] & FRkEr) glod i

@A 2 [$A4F =28 AR
WA 1olM FREEE xi ohn 39 xad ASEE 2828 EAAY oA
SA7tA BASA de kE FAXER o weF 1P ol flod ARL Ae
de 23 EAAY FoIN BAGA 2 A2 Hol¥ g Holk & 2olA Hlo]
2 j9l Qele) A kS BAxER B},

@A 3 [EAxEe] HARAULE AAY]
439 BEANE AMSat obA] ERAEA g ko ARWSE 23 EAMANE
12 ste] Agstn ASl A4, A EAANL 002 do Asle sl Ae
HAGA Y-8 A

@A 4 (RS P RAF =2E AUV
2A7F QA=E(eal node)hA HAew sAsslz, oW BRdz EAS:
FAY xEG TR AT BA 12 v



BETREEENLE K108 B3 1906438 259

6. A 944
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