Journal of the Society of Korea Industrial and Systems Engineering

Vol. 34, No. 1, pp.33—41, March 2011.

BAAA AT = EHZ/0] ADH YEQT FAE get
Scatter Search ¥¢31elS&

A Scatter Search Algorithm for Network Design with Mean
Packet Delay and Node Connectivity Constraints

Han-Jin Lee - Chang-Sun Yum'

Division of Business Administration, Pukyong National University

This paper considers a topological optimization of a network design with mean packet delay and node connectivity
constraints. The objective is to find the topological layout of links, at minimal cost. This Problem is known to be
NP-hard. To efficiently solve the problem, a scatter search algorithm is proposed. An illustrative example is used to
explain and test the proposal approach. Experimental results show evidence that the proposal approach performs
more efficiently for finding a good solution or near optimal solution in comparison with a genetic approach.
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S A2 42 Z(GA : Genetic Algorithm)S o] &3} o
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7 93§38 of =g dd3E EAolth o] A disf SSE
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1,7 g3 §99 £ < 39 2k 2T k= by = S, imax = 10,000, I, = 2002 A& F D = 80
= 2 EYE WEgY2E <E &9 2 F BAE o dE 1019 seedD A1 A8E Saiag ‘jr.
AT HA27]= HE 10000 Eolt) 27] WBEG = Dl E <18 15T e @74} =
B B g #3, JEHZ HEo] 10432.068, FdHAA
<E 2> 2t =9 35 x7ko] 78.1 7(msec) 4 $53 8 003033030404004}
= 112134, 5/6[7]8 9[10/11]12[13{14/15] & ZI}T} <F 5> 7P $5e 27189 =& 7
$3e QIck 2E5 A S -
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HEHIE IHH|8 28
=) (=47
=9 =8 ($/km) $) (KB/sec)
o(H A 4) 0.00 0.00 0.00
1 0.40 650.00 9.60
2 250 850.00 19.20
3 750 850.00 50.00
4 10.00 1700.00 100.60
5 30.00 2350.00 230.40
6 60.00 4700.00 460.80
7 120.00 9400.00 921.60
8 240.00 18800.00 184320
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7053 6 5 1100 9 7 4 7 6 2 8 5 2 3) 3 30.00 32.00
$15 1 5 4 3 9 9 09 4 4 4 1 5 10 @, 5) 3 50.00 20.00
9192 5 7 8 6 7 9 0 6 7 1 4 5 10 G, 4) 4 100.00 72.00
039 103 6 7 4 46010 2 6 5 7
M19 8 6 7 6 1 7 4 7100 5 4 6 10 @ 6 4 100.00 70.00
12(3108 6 7 5 6 4 1 2 5 0 3 6 5 , 6) 4 100.00 82.00
366 8 8 6 1 2 1 4 6 4 3 0 3 9
4,410 9 5 3 5 8 5 5 5 6 6 3 0 3 )
1503 3 1.9 3 6 5 3010 7 105 9 3 0 o vkt izl AN D, = 25, 50, 80,
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QA 2> 7k 248 2E6(9,799.868)

<E 6> 7Hd 4 Bl WE B3 &Y
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a, 6 3 50.00 38.00
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G, 4 4 100.00 64.00
G, 5) 3 50.00 38.00
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25 16444.40 24.93 043004040444034
50 1156151 48.10 003043003440004
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vEb L gloh 283 Ho BESG = 0, 7R AE
S 3% 23 <39 o9 2 AAFRE 23
ENF v §o] 53217.238, HFHAAAAA T 0] 130.13
(msec)Ql 7F 43 HF3E {005004440003505055004
5504450000400000400000000500004000000000002000 00
000000000000000000000000025000000000} 2 24} <E 10>
L 7P 5% AFH wE 7 ¥a £48 JeEin
ATt

<E 9 7 28 (ool het 23 &4
(D,.. = 150msec)

39

N . Capacity Fiow
Link(, 7 Link Type (KB/sec) (KB/sec)
a, 3) 4 100.00 94.00 <8l 4> 7P S48 2E6(53,217.23%)
1, 4 5 230.40 212.00 CE 10> 71 2481 XS0 st 213 &M
(1, 6) 3 50.00 30.00 (D,,.. = 150msec)
(1,7 4 100.00 80.00 o _ Capacity Flow
(L 8 A 100.00 £.00 Link(i, i Link Type {KB/sec) (KB/sec)
a, 4 5 230.40 216.00
(1, 9 4 100.00 76.00
(1,7 4 100.00 92.00
1, 12) 3 50.00 44.00
1, 8) 4 100.00 82.00
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) 1, 9 4 100.00 76.00
Y
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(2’ ]]) 4 100'00 78.00 (2, ]0) 5 230.40 136.00
2
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3, 8) 4 100.00 64.00
3, 8) 4 100.00 64.00
4, 11 4 100.00 90.00
* 1 3, 14) 4 100.00 62.00
@, 12) 5 230.40 146.00 @1 ; 100 2100
, 14) 5 230.40 142,00 6.7 . 100.00 £8.00
.6 3 50.00 2800 (6, 10) 2 19.20 14.00
(10, 15) 2 19.20 14.00 (10, 15) 2 19.20 14.00
(11, 14) 2 19.20 12.00 a1, 12) 5 230.40 208.00
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