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Branch-and-bound method for solving n-ary vertical partitioning
problems in physical design of database
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Byung-Ik Yoon : Jae-Yern Kim

Abstract

In relationa! databases the number of disk accesses depends on the omount
of data transferred from disk to main memory for processing the transactions.
N-ary vertical partitioning ofthe relation can often result in a decrease in the
number of disk accesses, since not all atributes in a tuple are required by
each transactions. In this paper, a 0-1 integer programming model for solving
n-ary vertical partitioning problem minimizing the number of disk accesses is
formulated and ¢ branch-and-bound method is used to solve it. A
preprocessing procedure reducing the number of variables is presented. The
algorithm is iHustrated 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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1 2 3 4
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Table 5. Experimental results of 12*12 problems

{1) {2 (3) (4) (5)
Avg. no, of Avg. processing Avg. cost reduction{%)
P No. of leaf node | searched leaf node time{sec) Pr=0.25 Pr=0.35
2 2,048 34 0.055 25 12
3 177,147 450 0.81 36 18
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5 4,8,828,125 28,258 534 47 23
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Table 6. Comparison of two algorithms

| | Avg. Cost | Max. Cost | Min. Cost |
. Algorithms | Reduction | Reduction Reduction

(%) w6 |
B&B Method | 39 59 18 |
| Chus 19 34 9
Binary Method _ !
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