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Abstract

Presented is a Genetic Algorithm(GA) for dynamic partitioning an ATM
LANE(LAN Emulation) network. LANE proves to be one of the best solutions to
provide guaranteed Quality of Service(QoS) for mid-size campus or enterprise
networks with a little modification of legacy LAN facilities. However, there are few
researches on the efficilent LANE network operations to deal with scalability issues
arising from broadcast traffic delivery. To cope with this scalability issue, proposed
is a decision model named LANE Partitioning Problem(LPP) which aims at
partitioning the entire LANE network into multiple Emulated LANs(ELANSs), each
of which works as an independent virtual LAN.
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NEE FA2 dudEE o] &3 ATM LANIA 9] Broadcast EHE &

AE YA S 2 broadcast EYH G0 nHF EAS nEsie 7EA YL B2
3= ELAN £ EA4E 49 Eo o]g 3 ELAN 7AY $EEAE 2= 2 IEA
s}

(Graph Partitioning Problem, GPP)2] dutsle Helz A2

NP-complete F(class)dll &8-S & 4 ot £ broadcast EH FX I H

¥ 3}(dynamic change)E& Wg3l7] At S YA wioh A Aol a7 H

LA Azre] AaEE HAE E Y (exact solution method) (& £9, [1], [2] 5&
Fzx) Rue 2714 P89 (heuristic)o] 830 £ dFoME T R AdAE:
Aol A GPPol 234 Aoz d#d F32 <38 F(Genetic Algorithm, GA)=
A=

2. LANE Network Architecture®} ELAN &
21 LANE U ESZ 7484 4 &

LANE HESAZE Sgo|dE-AMY A& vt o g s So|dE &8 e
LEC(LAN Emulation Client)e 7]&¢ LANZ ATM WEYA Alojo A LAN =g
(frame)S ATM A(celDE WEA|7|= Bglx L e H(filtering) & G235 }1—‘:‘ oA
E]E] (entity)o]t}. LECE= 48 u}o]E MAC F4¢ 20 wo]EATM F4ad] 93] 2
o Ajels ZA Al JHA FF/7F ok WA, LES(LAN Emulation Server)e ﬂ
YEHA e BE FAHRAETY MAC 49 ATM T4 A4S @33tn oA,
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F JEE MAC ZHdY EFX F2E ATM F42E H33s 988 g
BUS(Broadcast and Unknown Server)& LAN¢|Y Novell SAP SolA E44<
broadcast E#:;E A7 {3 AMwojt; LECE multicast send VCCE %3 broadcast
deolH & BUSE A%3t3, BUSE WAl multicast forward VCCE %53 sld JES
3 e =®E LECE dHeolgE A%t wixjztoz LECSTLAN Emulated
Configuration Server)¥ tW&o)| A7§1% ELAN(Emulated LAN)EEZ LANE YW EH 37}
28" @AM LECES FHo2 #Fr}
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EQA AVie HYE LECY /M4 &L broadcast EE 7R 5L 7jEFo 2 A

sl Aol dxbtdoeln. AA LANE UELAE olE 7F LANEY Igo= %%El

= AFst wAol 2dHM, orie) 7Hde]l LANE ELAN|gtx 3t} ELANS Z

7+ syl BUS, LES, LECS® 49 LECE F+A ¥t 7149 LANolgtE o] &4 1
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A4 HH(ntra~-ELAN EZ ) ELAN 7to] A& & $Ey 2R & Aokt 745
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o] BUS7} LESY 9&& dialg ®w9k oy}l ELAN W 2& LECEZS VCIZEE
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BUS7t EdE A E #3T ¢ ¢ Ao £E8E broadcast storm EAFo] HHAY
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o2 %32 F Jd&E LECEY clusterd] 3 JAEAA S u‘:“ﬂq o] 3t oJAlA
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7lEom Atd A
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4L 9Fo], broadcast EHHe T&HU +8&S -?4?15_ ELAN T4 (configuration)
2383 AR A3} Broadcast EPHE Ao g 3= o]fE, LANE UEYA
doll Al dlolE AEHAS AHE u ELAN FAd 93l9 broadcast EdHo] A3
WEYA AHzo 4&E rxe FE7) unicast EE B} A7) gZolth & 2o

Mz olE AT TAHA ZE sS4 2ok

3. LANE 23 %A (LANE Partition Problem, LPP)
31 LANE E38FA9 23
LANE UEQAE 7|& LANAA Y §&Z2a3& Odl2 AlEsiades &
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1ol A
NEERern=z LANE #7HoX 9] broadcast HolEl= Y% LAN 3,%75‘01] A} ¢
broadcast HeJHZ & F 3t} ¢ & ¢, IPX4 NETBEUIE °]&3t9 odFRFu
Mty AL 2L AAYN HERHAMEAE AFste Agolv. AFstd LANE
WEYZANME Y ELAN W9 LECE%] broadcast 335}]& Hole & Afstng,
Hi 2 ELANY &3t LECOAlE 4% F29 Au2& AT & AW ¢
2 Z2EZ(AEE 9, IP over ATM 3-& Multi-Protocol over ATM 5)2 A 3gtsjof
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cut-pair?t broadcast Wo|E FRE A2 F S8 (retreatment demand)2ti & A
o T3 AAE o7 HAAIIE A v L] cut-pair FRF(AAE FLoF)
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LANE YE# A A9 ELAN 74 &#A(LPP)=, 94 oj"d 54 AAHA LANE
HEHNT W 2E LEC 19 broadcast E#H F87F Fox Aoz spggict, %3t
(1) @A r5<E BUSZE 238 4 91+ broadcast EgY T E<2 A3HCr), (2) @9
A ZHE¢E ko] LEC7F Wol 8Y < & broadcast E#Y FR9 A43HCu), (3) +
47t%s #Ad ELAN /M5(ket 28 FetrlgSo] ZF Ful o T/} &3 o &+
Ao g 7FATT o] AL LPPe Ad753d 3l(feasible solution)s= 4713 A
()-3)S £ 2= LANE M EH A W) LECE©] clustering® E¥o=z =
. aglx LPPY 5A& a3% Ad7tes] FolA cut-pair L% Fo] 7t
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AEAE durstd 2 Z B8 F A (Graph Partitioning Problem,
At} o]2 #std WA, LEC vE =22 HEd3li(e, vEV, 7]
(LEC)E2 d3) LEC uolA vZ 38+ broadcast EfHo] EA)3cha
7+ (directional arc, ©138F &3] tdoldta &) (u, v)E TAHA. I

g oldd s FAPoldtx 349, Ex Folz A4 A LANE HEHI H
LEC Alo]olA 845 broadcast E#iE HHE TP =3 LEC wollA vz 9
broadcast EEHEJ TE dwd ZHAH]L(arc Weight)oi 3t 49 17 = (demand
graph) G = EVt &Ad8g. gty Fo4 ¢ Y =258 Y AIRAES

3l A9 }'of\’j’ kel BEE A% (node cluster) Vi, Vo, -+, Vi ¥ (partition)st
51 7“*—74(edge—cut)9] A717t HAsEHEE stH, A7E JAMEAEA LPPY HA
&} (optimal solution)& %2 o] 4. A stH 7153 ELANS 7 k7} 50
A2 K={1, 2, -, k}gtx & 9, LPP= ofefo} 2 driste GPPE & + Utk
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Minimize (v, .. v, DD IR
Subject to | Vi ;E.dESCB_ViEK e (1)
2, d.<C VieK = (27)
A7NA Ee HA == Fe2gHd &3t 25WE Ydend nodes)o 2 3= 3+
ME9 TS YedtHF, E={e=(i, )EE | i, JEVIH. & == EY2E £3t= b
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Au) g9 F87 FeaHY Avi(E g XdHE =59 $)o Fo| BUSHHA
G A 7t F< Ml diok 2 broadcast EHE wEIF Hr7] w&d], AMEEA (1 )2
o] o] BUSY &% CBE 23 & Ave AL guidt =3 (2 )& 4 ==
(LEC)ol A @Y AIZE T 5Alo A sliof sl AUl broadcast E#E 7E2E 3
FY2Ed TeEHE ALY FHo] HEZ, o] Fo] LECY &% CL Bt} &
= flde RS L3t Fd3 LPPe B4 S8 &3 3o GPP(2)d Al
GzA (1 )7F F7h9 e gutdld GPP #A412 F4 €t 2831 NP-hard¥ &
ZA oFste] GPPE 5% 492 ¥X%8tE LPP 94] NP-hardd ZAYLS & ¢ 4

.41

4. Solution Method 2 2343}
4.1 Solution Method

& & A Fste] GPP(capacitated GPP)el W@ 2 e (exact algorithm)3® ©Fe
WA 8 (heuristics) Bl dlaldE 23 01, 2 4, 5] $& 22t =% 97149
odntsl®l GPPl did HANYPE £ [BlE FxstE 28y AARe=z WIE
broadcast E ¥ & Ujr?f} ELAN TA4Y Wyt 4ad o"l‘oﬂt‘, 0131 s 51—1 z

T Aol FolrRux Fastt. waix HASE o}“ E}% z2 %1‘53_7]-%7‘511%
wa AT F ¢ e el @Az ¢ utEA }E‘r E AFele Fde] b
‘:‘mh‘ e AL HHES Az ol £& HAdAsEHE AT F= dE F
Y (meta heuristic), 53] FAA %38 F(Genetic Algorlthm olal GA)ell 7]utdl
LECS #&A8S& Atstx } gtk LECS &89 4 4zl GAY TAXH dALAs
= FaEd [5le AAE] dEE dd. o 42F-dAE 'fé Ao AdagE ANE
c},
42 A8ZAn

4.2.1 /\164/\474] u_] Z]-_‘?y_

Aggidozes EF 379 LECE 7HAe o= & digtey Axx YEAIE A
Batath o)ste] A& o gty HA LANE WENZY F8 AguHE JREY
Aol A FzF Mz Aotk WA LEC £ (Cu)F BUS £#(Cs)2 IBM AFASS
Z1Ee s A vk(7, 10D). A AIdF vEYSz = A B A(trial-and-error) %
of o3t TF 97je) ELANSZ #F&5o] 85T otk B dFoA= Atd LPP
283 g AT HAFES T3 olHT FHFTFA 99 HIAHNE ARG By
BRA getS AT Aold.

422 AdA3

WA AEE 5000 oo E o GAVl HAME FHIINE 7teAel ¥ Z
32 73 7, #ZFe A T F JdE 2o 4L £9 Ause Age) wmste
Brl y= 2 107 olte] ZHe o2 Aoz 3 AP gRrEe] AL 500U
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AEE FAZ e Fe o] £33 ATM LANOIA 9 Broadcast EHHE £&

o]d AdielA HHNE FaIA7] WiEol, AdFE 1082 T/ A FR A
FANE HA o uj g ZAG HE ATE AR 7jYEch

A¥A7 AIFYA LANE HEYAE 7/H2] ELANS.Z Raste FAsE 7
FHAolgte ZES A8l o] AFde AR +9H+= ELAN A5 9 B} 4-3— H
9] ELANS 23 goz24 949 5EF34E 297 A9 cut-paird) A5 ols
Abolo Al A Bl Eojof 3l broadcast EHE FERE ZAAZL £ JSL BAFL
;2 1]° v2}vl e CL(LEC %E*)Jr Ce(BUS &%) Wistd & dPZ2FHE A3t A
ojth, 3 <Y 1>oAM B & 3150, ELAN £&9 4 A4+ BUS €3 Bg:=
LEC &% 9% Rz %}—thJrL AL & F Jdv. &, BUSY &3 HoE LEC
o] &#Fo] FHE(AMAEr7t R broadcast EHY ﬁE)oﬂ Z dFE A ¢ F
Ao, HH ELAN A& FHE Ato]lo AABAE Bo £
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[£ 1] ELAN T4l o8] AfAel7t a75H= EAQY 7294 34 ELAN A<
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<2¥ 1> suy Ceet Coef Wt w2 W] § W3tel ELAN 7o) #ist
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=
AFolAM= LANE HEH A FEAE Ay A3y, 58Pz &89 &
Ae 7Hd LANS! ELAN FAE& 53 AZ3® LANE YEHIA &&FA(LANE
Partition Problem, LPP)& 47i3tx o] & 237 8 A ZARE T sHS At
sttt vEYR #ga AA-dA, LANE HEYa £8& 5% ELAN 742
broadcast AH] 27} A X Hojob st= S Ha AJlE AS HFHoR i) o

4% LPP= 71€ 8= —\_r%—cxﬂ(GPP)Oﬂ ELAN #4749 71«34 54& g3t
Ako] 719 Fe2 BPIJHIL, A7) e ol& dutstd GPPHa 3T v
2 GPP &40 i siHoez o] MEd FH2 ¢ndF(GAE FAS & A
o] LPP 23] A g /Mesden ol AA s LANE W EH =9
£3t9ch. 249 27, A4 ELAN T4 88 LEC &%) BUS &30l vl3) Hoh

e 2 forlr
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dge vAe & 4+ AT, ol LEC Ao oi neh AFF ojAEH ol
27ge onat

E dFolA AekstEs LPP 28& wigroz A LANE ¥ MPOA WEZ o
4 Wy dz AAH 245¢ st FHE AN YEYD L8EYS A
¢ 4 A olth ol EF LECSS Z& VEYA BelE A9shs AuMd aXE
dol ez GAH YEYD DAY JAFAL AUakn AEAHE BHozE
289 4 oo
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