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Abstract

In this paper, a 0-1 integer programming model for solving vertical
partitioning problem minimizing the number of disk accesses is formulated and a
branch-and-bound method is used to solve the binary vertical partitioning problem.
In relational databases, the number of disk accesses depends on the amount of
data transferred from disk to main memory for processing the transactions.
Vertical partitioning of the relation can often result in a decrease in the number of
disk accesses, since not all attributes in a tuple are required by each transactions.
The algorithm is illustrated with numerical examples and is shown to be
computationally efficient. Numerical experiments reveal that the proposed method is

more effective in reducing access costs than the existing algorithms.
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- Segment scan method :
_ _ (number of tuple)(length of tuple) .
Nmber of accesses= (page size)(prefetch blocking factor) 2.1)
+ Clustered index scan method :
(number of tuple)(selectivity)(length of tuple) . . . . 29
(page size) "

Nmber of accesses=

- Unclustered index scan method :
Nmber of accesses= (number of tuple)(selectivity) N %))
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@A 0. [Z718}]
- b,‘;,d[,f},S,',CR,ID
— p:2
- BE JFsdE B3 YR (tree)E FAFC
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- Zu=°°
@A 1. [27]]
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- qke} node_cost7t Z,Bth 2@, 1 wz9] 24 k= 7}A A
A 3. [3Al]
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@A 4. [F8 23]
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fe] AnYEqM RE /58S B¥se U G239 2Figure 1 F2). B ==
= B8 Fio £4 18 89 Al7AS d9 QAL vl8(node_cost)olt}t, A4 k=9 4=
9He 4 p=2¢} 1, o] MG A WA A4 k=e Gl Fid £4 13 2§ @9
AlFE ufo] HAA u)g2 Jebdd, Figure 1914 Level 29 912 A WA =+ @3 F|
A £4 12 2 3& 9 AZAE do A2 ug-& Jebdnt, o3 A2 dFde A A
A A = RE £4& 9 Fio €9 AlZHE deol dH 2 vgoln, shie 7153l
(feasible solution)& YePTH 5 Ws AA == vl £A4% Gl Fyd @3 A7),
Una £42 25 g3 Fio &9 #& 399 A2 ugL vt 2E sbssle o
A =22 BHEY, A4 k2 g By k=9 g B aAY 2. dnds5e J4g
Al A Folom, Z,= AAA 8ol A8 (upper bound)E VERATEH He] oA o
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Al =E2 GAE 9 k= gk FU1EEE e = o] ZNTY AW 1 kxte] x4
EE g5 Z,589 3A Hol 24 ==& sEAA(fathom) 4 Ak o]} e wWhgo i s)x|
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41 A4 A

£33 EAAYPo] 2tz 44 EAS Fol Bk AQusel ghol Table 1 o Folzlom,
ID=2(byte), S;=12 A&k Cp T BE VoA FAstnz JHAE 7 33
QYL AR govg (Cp=1 & AFLST}

Table 1. Input parameters

Arrival frequency of
Attribute usage matrix( b;) transactions per unit time( f})
Attribute
1 2 3 4
1 11 0 0 30
Transactions 20 0 1 1 5
3 1 1 0 O 25
4 0 0 1 0 10
Length of
attributes a 8 6 4 2

Figure 12 EA1¢] Y74 & Jeldch £48 thHd) 393 o, 9o £4 s 3
ve] d¥d nAste 9 £ ok gad £4 12 §4 9 Flo 8% Ad 4
e =271 ol ZA9-§ vehiivl, o] Wl node_costs EMAM 13} 30| £4) 12 ALe-3
B2 (8+2)=*30+ (8+2)25 =5500] A} Level 191 3 WA =] node_costi= &
A4 15 27} & Fiol 8% 522 wo] AAA vg2 Jedth AAsE o] SAEgE
A&t A k=9l Fhssl FolAM Aoz A Q4 =S ZHZ+=node_cost=1,000)°]
oo de] AF B 9dUe F={12), F=(34) 7} "} o|s} go| B¥F A EalAM
19] fAx vge dH Fit N2 0 5loz A, = (8+6+2) %30 =480 o] &
9. UreiA] EAdR P das wgx e wios 2En, oSS W F d4A HlE
(1,000)o] Ao HAS = AL u]go] BlEe Zold vade SAL o¢ sgenz, o
WHoz E83H segment scani} clustered index scan@ AFEE mw WA A A4S 2 £

At
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node_cost = 550

Level 0

Level 1

1 390 Level2

Level 3
1540 1420 1170 1000

Figure 1. Search tree by branch and bound algorithm
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B AdA3e old £ARY duaEe F8E Hisr] ddte slEe EJYM sud
Chudl A7t viuddd ¥ AxudEe ANFS £49 4 mdl, Chuc EJAYHE 4 nd
74z} gge et A4 EAldA ZgolAdg o]l 8dlE EJMML S Fozl Hdolde
24 £ 12 gAY A& £ Ak adeg dukgdE fA%7 A8 EAY A7 mdt n
o ulste] #A wHEo] ¥lwdth FAlE Table 20 A Z42 10 FAY oz EA
o} ol EAE IBM 38 ( MejYF, CPU clock 90Mhz ) HFEE AHS-8ta, C/C++ Ao
2 FEsl ¥ Any}l B APAZECZ Table 30 Yeld Atk Table 39 30«30& Ao o
3 Chuel Ads 78 4 U o9 e Axzng B A7 AAEs EAEAES
Chuel EFAPE F4orF o]z F£ARE Wt 849 L ¢ 4 A Chue A1
o E&2 FF A7 AT w3 SYPE AA e, o YL AHEHE AAHE 7
T £ fonw dhA ulgo] FrT F b A2 HLE HAid e A oA
FARE HE FIuz 2L & der) oled EAd uig AM A ul§ Za(reduction of
accesses cost) E3+E #A1317] 918l Table 60l YtebATE AA 40FANA EF3A && o
of i3t ol B YL Wl ujg ALEL H4A 1%, AW 4% It =7/ £A 27171 A
ALE AREL 7FAde o)l £ uo ¢ FdslozH HPaRE A& 5 A ¢+
Ak =3 B3 GHe A 54 AS e ‘179 dxd wel gstA g2dg. &
Eo] “179) Uxr}l o o445 B ANELS £IH, FoW B A2 HL-g A

#g & A4

Table 2. Parameters used in generation of the relations and transactions

Parameters values
ID 10
Length of transactions( @;) 1<a,<15
Selectivity of transactions j S.=1
Frequency of transactions( f;) SS}';SSO
The probability of an attribute accessed by a transaction( P,) 5.902050

Cardinality
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Table 3. Execution time(sec.) resulted from each problem size

Problem size(n*m) Branch and bound Chu's algorithm
15#15 0.28 4.83
20%20 6.05 260.00
21+21 9.42 626.00
22%22 15.28 1444.00
30+30 947.00 -

Table 4. Comparison of the reduction rate(%) of access cost for each problem sizes
Problem sizes 10X 10 15X15 20%x20 30x30

Average e 36 286 19.8 134
Min 31 22 11 12
Max 44 36 29 16

5. 2 &
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£33t 71E9 8 WS A 1 1Y dAaF AL 4E Sole H o AAFHYS
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E A79 drudEL o)A AAHE 7|2 d7Rgd ag3oz ¥ 4 A A7 A9
A &4 ALE o "17e] Akl o ddlos BP¥dle] Be ML vEg A AY
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