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ABSTRACT

A series of papers in recent literature on logical topology design for wavelength touted optical networks have
proposed mathematical models and solution methods unifying logical topology design, wavelength assignment and
traffic routing, The most recent one is by Krishnaswamy and Sivarajan'” which is more unifying and complete' than
the previous models. Especially, the mathematical formulation is an integer linear program and hence regarded in
readiness for an efficient solution method compared to the previous nonlinear programming models. The solution
method in {7] is, however, elementary one relying on the rounding of linear program relaxation. When the rounding
happens to be successful, it tends to produce near-optimal solutions. In general, there is no such guarantee so that
the obtained solution may not satisfy the essential constraints such as logical-path hop-count and even wavelength
number constraints. Also the computational efforts for linear program relaxation seems to be too excessive. In this
paper, we propose ah improved and unifying solution method based on the same model. First, its computation is
considerably smaller. Second, it guarantees the solution satisfies all the constraints. Finally, applied the same
instances, the quality of solution is fairly competitive to the previous near optimal solution.
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o] uhalz] FAHog 9s)A] ¢, IBM
43P/RS60000)14] IBM OSL LP #id-& Apes}ed,
g HMEAC] 58e] HRoka dFesch o]
o] AlEe2(Simplex) wigeleld, AAIYE
AE Fed f7Ee A 71 HaF A
eprle) e At Hrls dubg AP B]$e]
2 o, 3 Az HE Eol A 72 FE ¢
A2l Azle] Hge Zlom Az} ofRd oy
< AlEdx sy Be), iy FAd gleiA AladkA
7o) B AL gl obd 1]l g A
T ool 4A v glohn, Belld B S %)

# 4. NSFNET (P2 =g #a)

m ¥
s e

FAL | 2 3 4 |FA

27

I

CPU
time(ZE)
81 354,19 354,19 354.19 | 354.19 | 208.29
386.82 | 366.47 | 366.47 | 366.47 | 630.46
421.70 | 421,70 | 421.70 | 421.70 | 189.95
214.18 |214.18 | 214.18 | 214.18 | 557.06
269.43 {196.30|196.30 | 196.30 | 196,30 | 915.66
2214122141 [ 221.41 [ 221.41 | 3017.67
21035 [ 210.85 | 210.85 | 180.78 | 454.98
152.05 | 152,05 | 152.05 | 152.05 | 1008.44
113.87{113.87|113.87 | 113,87 | 992,39
113.87 ] 113.87 | 113.87 | 121.04 | 1313.59
105.43 | 105.43 | 10543 | 105.43 | 825,25
94.89 | 94.89 | 94.89 | 94.89 | 1434.36
94.89 | 94.80 | 94.89 | 94.89 | 1451.05
10543]105.43 | 105.43 | 105.43 | 83133
84.34 | 84.34 | 84.34 | 84.34 | 145515
81.33 | 81.33 | 81.33 | 81.33 | 1825.61
81.33 | 81.33 | 81.33 | B1.33 | 1651.35
84.34 | 84.34 | 8434 | 84.34 | 128535
71.17 | 7117 | 7117 | 71.17 | 1886,81
7117 { 7817 | 7117 [ 7117 | 1899.98
70.28 | 63.26 | 63.26 | 63.26 | 2151.84
70.28 | 63.26 | 63.26 | 63.26 | 2165.59
7028 | 56.93 | 56.93 | 56.93 | 2510.45
7028 | 56.93 | 56.93 | 56.93 | 2204.90
7028 [ 51.76 | 51.76 | 51.76 | 2462.12
11 7028 | 51.76 | 51.76 | 51.76 | 2699.75
12 7048 | 47.44 | 47.44 | 47.44 | 2657.08
13} 4744 [7028 [ 47.44 | 47.44 | 47.44 | 2828.54
13113 43.79 7028 | 43.79 | 43.79 | 43.79 | 2681.99

N ™

s}
z
1
2
1
2
3
4
2
3
3
4
3
4
5
3
4
5
[i]
4
5
6
7
8
8

10

11
12

10

D Fake o’ HE, 53] [714] AAt Akl st #)a}el|
A 4 2 FARG Aelg Hont H4le] sl
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B o) A, 2 #4 g 5719
olglel A= diAZE 1412k offell, L o]l 7
£ 377 Axe] fATEe Byu) AME 7]
Sun Sparc Ultrao]th

& e Ase P2 EdY el disiie o
SAAAEE B 5 JUck(E4] AR). (7164 43
g v, Ao 2E AS wAY 2 FAS
71 A8 AERte B 4 Qlck 53] AR
BE 508 ozl RS ¢ & sleh ole P29
xezke] EdY E¥s) Be} FE7] wfEel A
L2 Fased, £ 979 el £o AAAHY
& Axle A g AR gS Amd
ok

Aoz = o, & Agel, FsHE T A
24 119 e FAR I HE Tl FHA
g Ho)h @A =3l Aub de, B2 AR
7} atel] [7]7 visyl Ed 9] rleElE TR
4 gloks Aol AR dmelgelst & 4 ek

VI, B ¥ FEoTE|

& dveld A e EA-E s o
&3 At

A, [719] siwlo] ArAAAHEAE HYAY
AREAZ F 7, el o3 ApsE e
B4, wrbsste AT 4 S AEe d@e,
B a7 Sy AMrPsE A ARt §
g oozl 2E FH=e) F5 AUAE 2R3l
A Bske rheslE A sl

A, W gAY zejsel shes W] A
$5 diF FaAA (718 AR 9 agE o,
-9~ whE AAIAZE kel 2 T 5 Qlek

A, el AR S, a2e EdY e
+9E e ¥ V189 Mae 2e, o
2 EAES] d¥E Wedste AR dEhie
AHgsled, aig] Fol [Telde AFAHal ke
o] & 2 e At dARCE vlwg Wt
aaadio!

B ool AReRl sl dEbge] e
2A F 7 Al A5dck ARe s oA
st Fdolct £ AY AN dFd AA™,
£ e ol AR FHdel 2%t JHd oAb
Bek B oW AoRyS gsisle] = whEEA
of o| 3¢ FAE FrbE B Aok &
Arelde Ae 2 Ae HEFEEEA, F A

sHEAE ARgslrt el o] F Al EAle
oA drEe] & EFEFEAE el
Alfo] gl dzbe] WMYe)s] whiell, o] Aok
ke hEbste A 4 A A4l
o] gold ZLE Motk FF AedFFTAd
VISPS] 734, 314 o] siert A 7234 ¥A
8 AMeRRdE A E HHEA He
B ApAeke) #2714 9488 we¥ dar) gl
3 Eok ol F 3070 ol wAhg ARgSElE
71g0] Agstsle A AR d, &V sle a7
Hiapelets gzteich
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