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Abstract

In the design of telecommunication network, the network configuration using hubbing topology is useful
for designing and managing the network efficiently: ie. all of central offices(COs) are grouped into
clusters. Each cluster has one hub consisting of large-scale transmission facilities like digital cross-connect
systems and ATMs. In clustering process, the community of interest and geographical factor should be
considered. However, there exists a tradeoff between two factors, One is to minimize total link costs for
geographical factor and the other is to maximize the total intra-cluster traffics for community of interest.
Hence, this can be solved by multiobjective linear programming techniques, In this paper, the problem
under considerations is formulated as two p-median subproblems taking into considerations tota] costs and
total intra-traffics, respectively. Then we propose the algorithm to solve the problem based on the concept
of cost-traffic tradeoff. The algorithm enables to identify efficient cost-traffic tradeoff pairs. An illustration

is also presented.
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{ lteration 7 A3 )

{ Iteration 8 A= )

Qg 3>z

iteration| clustering &2t
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Iteration 2% CP1 53 RTP1 23 RCPL 238 RTP2 "™
LB (237, 68398) (237, 68398)
UB (708, 175455) (338, 175455) (338, 175455)
1 (336, 164279) (336, 164279) (336. 164279)
2 (326, 160610) (334, 160610) (326, 160610)
3 (305, 159600) (305, 159600) (305, 159600)
4 (278, 140448) (278, 140448) (278, 140448)
5 (276, 127949) (276, 127949) (276, 127949)
6 (249, 110971) (249, 110971) (249, 110971)
7 (244, 83628) (244, 83628) (244, 83628)
350 ¢
300
250
3 200
© 150
100
50
o L
164279 160610 159600 140448 127949 110971 83628 68398
traffic
(a8 4) =&H e Fo|xz
(E 4) Tradeoff ratio table
o ¢t c* T" Rq
0(UB) 338 175455 0.000179
1 336 164279 0.002726
2 326 160610 0.020792
3 305 159600 0.001410
4 218 140448 0.000160 (== minimum
5 276 127949 0.001590
6 249 110971 0.000183
7 244 83628 0.000460
8(LB) 237 68398
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V.2 &

Hubbing topology& AH&d A% MA gl
AN 4R AAso ¥ AMFS Hup
nodeE 3 FHF(COIEY Y 2 o4 £33
(traffic) & ¥e3td o|® Hub noded] oj® =
AF(CO)ES F4F AUANE FFsE cluste-
ringF B 8] Aol o|d clusteringe YA O
2 FAHF(CO)F Hub nodez+d] EaHe 49z
e Zdd A A mEE PIuLe
ety FHF(CONZHY BAL 713y g
clustertfol] X o] R EZ dlod cluster7te)
F(traffic) & 23 E&= clusterdl o) A g
s (traffic) & Hd3d £ U= Bgoz
clustering& 3tAl ok gy gav Loy &
A (traffic) T F7/EXRE 71202 clustering
S TR A% urA g8 248 s
2 stA] Eate] &ado) wasiA Het

£ 79X E Aol wE Hub nodest 24
=(CO)Zre] &M &3 FAI(CO)TY A4
TAF (traffic) & EF 128 ¢ = wyoz
At £AE multiobjective ZAZ A st
ol HEAY + e ¢S IS ANLey
4. & U3 ZAE F Y p-medianBA 2 ¥

it ot rlo B
>

r
off

ikl F 7HA BR¥e #HE o)Lty HHo
AEE E&3e QXAFL AYsdy. ¢xg
w9 wWet =28 = (cost, traffic)e] o=
Uetde HEHo2E= oAARR L dde 8

= FTAA Addgsidol g} om, W 9Ard
A7 44 g AAsE e 2T YA
BT B dpelM Zohe tradeoff W] &L P
st Hie vlgg Zh= Uge HA ggtow
ARG & U

T, A ER] g zze RREAse

EF 0-1 A Agyoz 2¥3Er oo
A9 277 AANYE 7z BEZA (sub-
problem)el g HE AFHoZ Aoy}
olHTh 53] ¥4 ¥ &Y EA(assignment
problem) & &3t HE FE $ YA,
traffic 289 A¢= H& 72 ¢ d: 59
¢XYET B dTE ANEA Bz g 2
AFolME 48§ package?) xpress-mpE AHE
sted traffic E¥e] W HE FaPod, o
2ZEHolE 0-1 W4 (binary variable) & ZAA
871 st XA Y (branch and bound) &
A7l wEeol Al =77t AW AGE
ALAZE 4E @ olE #Adst: A
BN dgd 2 71ZE Hoste 24
of B2 WTE Fols WHE Iy & g
atc},

S() : FAF(CO) i 7} 949 4+ U= Hub

node ¥EAE9 FAg
SGj) + FAHAF(CO) i & 7 A4E + Y=
Hub node $+EAE9 A%

old 919 715E AHgsle] 2EL $YY
Fole B dFdM AL Z¥e YuEg &
stofoF 3H, FFHoBE zhzhe] REE
e AHQ g d7s Yasi
& AFAME clusterd) AFE vlE] g3 9
3% 7H43e £ M9 R2EAl (subproblem)
77} p-median A E AFHoY cluster
MeE vEg &+ ge ASdE & d3d
ALY FEFAE p-median A YFAo] Q=
TAHE N2o] Y & QU oy 7 Rz
A& uncapacitated facility location problem=
AL FElE HSA =Ho, o] Az B o
ToAAM Agtdts dTHYEE IUE HLY 4
AUk,

o

oX

me e

X Lo
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