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Abstract

Geographically dispersed computing system is made of computers interconnected by a
telecommunications network. To make the system operated efficiently, system designer
must determine the allocation of data files to each node. In designing such distributed
computing system, the most important issue is the determination of the numbers and the
locations where database files are allocated. This is commonly referred to as the file
allocation problem(FAP)[3].

The proposed model is a 0/1 integer programming problem minimizing the sum of file
storage costs and communication(query and update) costs.

File allocation problem belongs to the class of NP-Complete problems. Because of the
complexity, it is hard to solve. So, this paper presents an efficient heuristic algorithm to
solve the file allocation problem using Tabu Search Technique.

By comparing the optimal solutions with the heuristic solutions, it is believed that the
proposed heuristic algorithm gives good solutions. Through the experimentation of various
starting points and tabu restrictions, this paper presents fast and efficient method to solve
the file allocation problem in the distributed computing system.
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B2 gg AA ste 23 JA2E 23 A2 ZYU ojAL dAANY A= £}
3) Tabu B&¢& x7|3 Az}
aA 2 (olxs A4 )
YA HZ e Tabu FZo] YAY Tabu EFo AT €F +&& WF3}
£ olxHE A '
SA3. ( @A} A +3)
D A48 olxsl FodA 714 £ 3& A= @t
2) A7 s wo Fod AHE A2 €0k
@A 4. ( Tabu &5 3 )
AN2E AANE Tabu B9 7|27 Tabu FE0] o} A4 H4E 713 ¥
A 7184 dANE A A "ok
9A 5 ((9E 2 e 29 )
Folz Z4 4 A 2348 wEEd & AH AT AF T2 E
Z9sta BUA 9o
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B B@ue( C?¢; $/Kilobyte) - Uniform (20-40)
FA8= £%( C'; Kilobyte/sec) - Uniform (15-40)

Z 3| %(Volume) ( Q ¢ ; Kilobyte ) - Uniform(10,000-50,000)
73X ZF(Volume) ( U %4 Kilobyte ) - A9 9 30-50%
HuReAI7He] Ao 7K 5 ¢ Kilobyte ) - Uniform(0-15)

FH K3 A1 2k AR E( U % Kilobyte ) - Uniform(0-8)

A= & SEAR o]FolA gl

=X 470, 9967, HA5 A A A
xE 574, 95, 338N B¢ €A B
== 670, H¥47l, FZ1370Q0 B¢ EA C
XE 1070, B$d127), F3 4489 F$ EA D

= 2070, Hd187),8 = 8919 A9 EAE

A4 ABCE HlEZAH =77t FAL EAoy, EADE $37],EAEE & EAZE A4y
on 2 FAdME Lindo Z2aYL 319 Optimalgte 739 & dadEs vjng
3ttt

g8 B4 A9 VEYaA BEolth Wi B4 AE 1A doje ¥F B 3] FE 4
E Eo] Bt
o) ( File = 6, Node = 4, Link 5 )

e 2,34

< 39 41 > EA Ad mtdo] ¥3€ A0

= =

1 1 3 4

1 110 0 1 2 3 4

2 1.0 11 1 1.0 00

43 0 1 1 0 = 2 0 1 0 0

4 0 0 1 0 3 1000

5 1.0 0 1 4 01 00
6 0 1 0 0

<Ta¥ 42>FAAY Hd ¥ (D) <2y 43>l =HHRY

B dFe dugElEL CYUolg mE3d xof IBM-PC 387|% Pentium-120, Ram 32M74}o]l
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< Table 46 > Optimal #? Heuristicg#¢] vlxm #4

Optimal # Heuristic #
4G v &% Al ZH(sec) +4 ¥ &%) A ZH(sec) 2 2H%)
EA A 1704761 13 17047.61 0.76 0
F4 B 2287502 23 22924.67 1.76 0.2
4 C 23636.67 111 237217.61 2.3 0.38
A D 65236.34 874.69
EA E 143256.34 1978.84

B Ao & 4 KXol EAAAME Tabu Search 71¥E& o3 Yol HHf} 22
&g Tagen, EABSY CAME A eawg 7kx, vlay £2 & Tk
2 dFdA ANG dnEL B4 AV7F & Aox st At FHFHA ke &
3 &

& U0g Aotk 47| AAF daFY FELS hE HojA va

7
R % BE WL N1ELE A4 e FAAD (A8
5g

gAAY AS, 27HE 2

FAo® 8 7|3, Tabu Tenure: 328 39 FAE EUd)

4227139 W3

« 27)8) Wl G HE B «

2718 ¥ ¥, Random3tA & Z7|3lt o ¥
A S Tagth( €4 ABC : 501

EolAM Y T8 PES 10009 HE 352 Ao

X [e)
“f/}jl'i

EA A
=9 H &%) ,
718 Z713) 3 A 5 Al ZH(sec)
Random& A g 2713} 22796.19 20917.03 1.51
22§ FHL=E ¥ 279 20910.05 17047 .61 0.76
SHAIZE MR EE FHe= 22706.12 17252.34 1.0
3 x7]3)
24 B
9 v &%)
Z718] w4 273 3 3] Al ZH(sec)
Random3d} A 3 %73 31031.54 23767.02 1.88
X3 E FaAo= 3 %2719 27989.02 22924.67 1.76
SHANH HEEE FHoR 27979.42 23048.41 1.77
3 x7) 8
A4 C
4 v &($)
z7]8 949 Z713 A3 Al Z¥(sec)
Random3} Al 3 %7]3) 31584.49 24818.27 2.4
Z3 g FHoE 3 273 25645.69 23727.61 2.3
G e EE FHoR 28782.84 23869.87 2.1
3 27]3)

H@A Z+e A ABCH W@ z7dE 2 AL A Y @& R MRS AN &
& & Ut 3'A 2R ZIE FAHLE ZVHE 7 YA

a3 sjst e dan e

WHEe Suste] H 8T AR BES W
W 43, £4 DE: 109 %% 59 ) & 47 44

w2} A
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7 22 HAHE &

< 25 Add oz e ARE 4& 5 U
©}& 2 2 RandomdtA %7)s

o
e $9 AE HEEE FH0E @ 2798

1€ & 3% »
AHE-s ®hYo] o A9 Aoz eyt
A D
=9 v&®
2718 2718 #H A8 A ZH(sec)
Randomd} Al & % 7|3 113659.53 73645.56 1023.70
X3 E FALE § %273 80256.71 66788.58 874.69
LG T VA EE FA0R 81356.47 65236.34 890.46
3 2713
A E
=9 "8
x7]8) Wy 2713} & A 5 A1 ZHsec)
Random3} Al & %713 180342.82 146342.58 2300.65
Z3 g F4e® g 2719 173256.41 143256.34 1978.84
AN 7EEE FHOE 175367.47 144238.23 1883.23
3 278

HEY & BAd YNME(EA D, B) 258 $402 @ 2708 % 4% A ALE

€ $428 & 27317} Randomdt A Z27131& & 42t F28& 78 & AU

23, & 4¥<S F39 27148 Random3lA F3 AlFete HEgE B JH3q &
HAAEE 271gE 78 thgol( & dgelMe 28 E FH22 & 27gdA HE & &

& ¥ % 9UTh), % TFoHE Puel A 2 A9 ol goA £

43 Tabu Tenure®] #3}
* Tabu Tenure W3to] & vl X =*

Tabu Tenure =4 A £4 B 4 C
4 v &%) 9 v 8% 9 ¥ &%)
2 17047.61 22924.67 23727.61
3 17047.61 22924 .67 24013.24
4 18034.23 24253.67 *
5 18646.34 * *

& ¢ % gus

ZA4 AY Bol A& Tabu TenureZt 2 8 304 713 £& g F3gey EA C= Tabu
Tenure® 2% L 7H4 F& &€ 78 4+ AT

Tabu Tenure EA D 4 E
&G HE® +9 vE&®
2 68362.41 *
3 * 164254.26
4 66342.35 *
6 6523634 143256.34
8 69243.04 14734756
12 * 144863.03
15 * 145032.38
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A4 D8} ElAE BEF Tabu TenureZ} 6914 713 & gL 48 F A
8 agoA & F hxol B4 A7 & o= Tabu Tenured W o W& e HEst
A 277 & B¢ Hoe & Ao Yyt

5. 4§

E dFoMe 244 7149 3¢l Tabu Search 7|¥& AHE3le] B4 FFe Alxd9
@3 EA A¥A HEE Ao A3 A7t B AFolA AAE YL H]§ 84(do]
B o A ug R FA vg) ¥ ol vl 8% 99 & aA(ZH AT H e
Z)E e o E44 e Yol

479 A3, 77t F& FAEA ABCOYAME 3 gh(Optimal Value)#e] vlng 33
o, & 74 AN duneglge] HAHFH ZT& FAH e HE T F AANLE £
A= 4A AL 5 US4 5 AT = 2%y dte] ©BE I @} ANE
Hag 43, %7]ge RandomdtAl AFsHe 249 2oe HA 237t 74 go] dojus
Fo| Hdg WAY F, Gui L9 ¥RE i ALHA BdE AdskeE Wie] AT
e Ao QlojM 58S & & AT §H AT MEEE FHLE 9 2I|@AS T
e WY 944 23 & FAHoE 2II%E T TY dgez 5% HE 4E & AUk

Tabu Tenure BlXE T34, F& EAoAME HZH Tenured FHFE Bol A A
EAZE AR4E Tenured] F¥-& ®ol WSS & F gD

& d7dA AN dnES & Bd A EAdE 4A A& e, 53 273
o 44 ¥y 9 Tenure 24 T AN E & =4S € ¢ oz Agdn. o=
£ ol Aol vlmaA e & B4 U o9& LA yPEAY v 477 27
.
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