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A study on the Algorithm for Mesh Network Topology Optimization
and Routing
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[Abstract]

We consider the problems that consist of designing time, establishment cost, delay time and reliability in designing a mesh network
when given link costs and traffic requirements between nodes. Designing time, establishment cost and delay time are less, reliability is
higher in designing a mesh network. One of the problems designing time is solved by mesh network topology optimization and routing
(MENTOR) algorithm that Aaron Kershenbaum propose, but the others remain. In this paper we propose a new mesh network design
algorithm with small computational complexity that the others are solved. The result of the proposed algorithm is better than MENTOR's
in total establishment cost, delay time and reliability.
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Table 1. Establishment Cost.

S

A FNA AREE 7]
o7 v

ok B}, T} eG4 A

Sh7E Tk el M=

L= 0 1 2 3 4 5
0 0 1446 1307 | 2254 | 1074 80
1 1446 0 271 1473 1468 | 1526
2 1307 271 0 1723 | 1528 | 1387
3 2254 | 1473 1723 0 1422 | 2334
4 1074 | 1468 1528 | 1422 0 1154
5 80 1526 | 1387 | 2334 | 1154 0
E 2 EE A%
Table 2. Traffic requirements.
= 0 1 2 3 4 5
0 0 23 23 20 6 22
1 23 0 7 7 8 8
2 23 7 0 20 13 7
3 20 7 20 0 23 4
4 6 8 13 23 0 10
5 22 8 7 4 10 0
¥ 3. A2E= MXH|Z
Table 3. Establishment cost sorted.
=9 B g =2l =) g
1 5-3, 3-5 2334 9 4-3, 3-4 1422
2 5-0, 0-5 2254 10 5-2, 2-5 1387
3 3-2,2-3 1723 11 2-0, 0-2 1307
4 4-2, 2-4 1528 12 5-4, 4-5 1074
5 5-1,1-5 1526 13 4-0, 0-4 1154
6 3-1,1-3 1473 14 2-1,1-2 271
7 4-1,1-4 1468 15 5-0, 0-5 80
8 1-0, 01 1466
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Table 4. Circuitous paths.

=9 =% 23 | =4 =% ?EE

1 5-3, 3-5 0 9 4-3, 3-4,

2 3-0, 0-3 4 10 5-2, 2-5 0

3 3-2,2-3 1 1 2-0, 0-2

4 4-2,2-4 1 12 5-4, 4-5 0

5 5-1,1-5 0 13 4-0, 0-4

6 3-1,1-3 4 14 2-1,1-2

7 4-1,1-4 0 15 5-0, 0-5

8 1-0, 0-1 2
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Table 5. The process and result.
X883
eS| T2 | sem | 23%= | sen | BEa
‘No

1 5-3 0 No No No 5-0-3(4)

2 135] o No No No 3-0-5(4)

3 ]30| 4 No Yes: 171 No 3-0(20)

4 ]o03| 4 No Yes: 17) No 3-0(20)

5 132] 1 No No No 3-1-2(20)
6 | 23] 1 No No No 2-1-3(20)
7 42| 1 No No No 4-3-12(13)
8 | 24| 1 No No No 2-1-4(13)
9 |s51] o No No No 5-0-1(8)
1015 o No No No 1-0-5(8)
1nlsz1] 4 Yes:(3-4) Yes: 27} Yes(4-1):20 3-1(7)
12)13] 4 Yes:(4-3) Yes: 17} No 1-3(4)1-4-3(3)
1B3]41] o No No No 4-3-1(8)
14 | 1-4 0 No Yes: 171 No 1-4(8)
15110 2 Yes:(1-2) Yes: 17} No 1-0(16)1-2-0(7)
16101 2 Yes:(2-1) Yes: 17} No 0-1(16)0-2-1(7)
17 | 43 No Yes:27H No 4-3(23)
18 | 34 No Yes: 171 No 3-4(23)
19152 o Yes:(0-2) No No 5-0-2(7)
20|2s5] o Yes:(0-5) No No 2-0-5(7)
21 | 20 No Yes:274 No 2-0(23)
22 ] 02 No Yes:2 7} No 0-2(23)
23 | 54 0 Yes:(5-0, 0-4) No No 5-0-4(10)
24 |45 0 | Yes:(4-0,0-5) No No 4-0-5(10)
25 | 4-0, No Yes:1 7] No 4-0(6)

26 | 0-4 No Yes:1 7] No 0-4(6)

27 | 241 No Yes:27} No 2-1(7)
28 | 12 No Yes:274 No 1-2(7)
29 | 5-0 No Yes:3 7l No 5-0(22)
30 | 05 No Yes:37H No 0-5(22)

a8 5. MAZTK1)
Fig. 5. The result(1).
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Table 6. The result(1).

YUE|E | BLAHIE | BEHLY | A=Y 8|2

MENTOR 28530 510 9

HIoK1) 26492 564 9 slack =1

HeK2) 26782 525 10 slack =0.6
x 7. 711}( )
Table 7. The Result (2).

YuzE EMABIE | ZE=Y | MM Bl

MENTOR 26236 510 9

Hek 25716 508 11 slack =0.6
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