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A Genetic Algorithm Application to Scalable Management of Multimedia
Broadcast Traffic in ATM LANE Network

Dohoon Kim'

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 of entetprise networks with- minor modification of legacy
LAN facilities. However, there are few researches on the efficient LANE network operations to deal with scalability issues arising from broadcast
traffic delivery. To cope with this scalability issue, propesed is a decision model named LANE Partitioning Problem (LPP) which aims at
partitioning the entire. LANE network into multiple. Emulated LANs (ELANs), each of which works as an independent virtual LAN.

FINE : LANE, BEIDIEIO E2i®(Multimedia Traffic), THRM(Scalability), JHEREEN{Generalized Capacitated Graph Parti-
tioning), U RIDAF(THEM) (Genstic Algorithm)
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nEste FRAY BAE Rede ELAN R8EA4E Ay
Erd & LANE YEY=9] A28 8480 FREA &7
e EFA sl £8€ 4, M2 & ELANZ $43
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(2% 49 digt 13 et 2= BUSSE LEC2 8%A ¢
& 25 uEde BEY oot a¥d di¢t lejNE B
F 4789} cut-pairel A 15 97, 23 digk 2¢ME B
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&S BUSTY ¥+ Adv 44y EdY 7R AHC),
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EfR FRe 4O, © FA47FsE A9 ELAN A
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LANE YEf2 W LECE°] €#~H%H(clustering)¥ =2
Fo2 ¥ 4 gk 283 LPPY 548 3% Adss
8 oM cut-pair F2F9] Fo] N A AL FE= A
ojr},

ojgh 2 GAVAREAE sty TR YEAN(Gra-
ph Partitioning Problem, GPP)E 7AE + tl o8 ¢
sl WA, LEC v8 =28 X3S, VE x==(LEC)
g9 Ageldn 8 A4, vev), LEC udA v e
WE% Edge] EARUR o8 Wk 74 (directional
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Ferel MA LANE WEHA u LEC Aleldird atsHE
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Evh 8490, dagFoeg Fold ¢ A9 »2EE, 99
AGEAE] NEHE Y =EES(F2H) V), Vs

L VB BESHES 4 -Fledge-cut)d) AW Hi g
HEg 8, AZ1e AMAAEA LPPY # A 8 (optimal
solution)d #& Zlo] Hrh Hsd Huz 4E &+ U
= ELANG 70 k7F oA K={1,2 - k}#ti & o,
LPPs= oldfl &} #2 durslel CGPP(Capacitated GPP)2

2y dESiade EQY RURYR 248 Fe X8 28] s, A
AR A998 1 F71480.8 poling WAlel o3 #z= Ho|
© o YubEelty BE 5~108of & W Axe vigE NP7 @, oy
M LANE Aglel B4 ATAE Qg @9 AvLe 47 58 RS
E ged 384 ez wadd olgel d¥dmolM ddngAg
2 ey Aoy oAlEARYI e olHE AFN B 8
AFE A 98 5 ok
A B8 & kt FolEsl wie], B AV, - VidolN 9% &
28 Vit T3 Hempty set)¥ 75 Ut
o7} THA-AL cut-pair {u, v} (471 ue VW, veEV; (i=j)d 4%
S GABE, (4 v) VEE (o, )9 A8E Tay, 24-29 F7)=
olel &3l IMEe FMEog Aok A-Ae A7 cut-pair
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AH),
Minimizeivy, -, vi) 2 vev, & vevivi G 1))
Subject to Vil XX sepdesCa VieK (2
2 cap, d.5Cp VieK 3

d71q Ex idA 2828(V)d 8t wowg 9
(end nodes)o.2 3 HHES FEE UEHSE, E=
{e=(u, VVEEIy ve V). & & FH2HY &3&
Au)go] 99 Y29 V(FH2HA ERHE =
rol )9 Fo] BUSAHA @fAIRE F< Meldior € o
8 Eq¥ FE7} sH7 G, Agzd @ o @l
BUSY &% Cz& 234¥ & dve A& 9ugd =&
(32 Z ::(LEC)A @A B FAl A
of &= Hul H4¥ EdY wEE HF F22Hd 2§
e avlge) o] HBZ, o] o] LECY 8% ¢, &
g & 4 fos A& e 23 LPPE 43U 8
d2e 4% AokE HAE CGPPHI Agxd (27
7te Yejel Awksle CGPP(generalized CGPPYEZ AR
t & Agzd 2)9 $HYed CpE FEI F e
3 BE49 4971 CGPPY sig vl CGPPE NP-hard$
AR WA 7] goll5 8], o8 5% AR EfEs
LPP 9A] NP-hard® FA4UE ¢ & It

4 REX wn2Fol =8 2 ¥U7|(Solution
Method) = 4% A2t

41 RMX etD2| H(Genetic Aigorithm, GA)

g 28 AFt 2ZAEE (0 #FR) $43HA GPP
et &3¢ HA ) Hexact algorithm)}& o]vl el 7
xo] AtHAE Sol [4]9} [BI5¢ #Z) £ Ee2H
o W FEAE 2A(ALRA (3) AR)e] F7tg CGPP
d M E #2118 (branch-and-cut algorithm)ol 2§
HH Y} Ed HAH heuristic A A HAHI3, 5,8,9]
5). Gold A LPPE CGPPIl = T8 #ezd(Ae
27 (2) Z&)o] F7rso} dwste Fejolth by A
24 29 #AdE RFEFFA(valid inequality)® A3
ol - ¥z} (separation algorithm)& 7W&3ted [4]¢} [81F
oA Agtd APl FreE HAHHYPE FEY T
ATHIL

e AAtez Wae 44y =499 deEd o
ELAN®] Al7Aol Wag dHH e, odd 54
Z4(dynamic adjustment)& ©%s LECS d7lo] #&
Az gtol F& AATFEHE B FoNOE F83F
o wad HHHE FEe ARgE $& 4 HE
g AT & & A Yol HAHoR o wiEA s}

B dPolE THol tasn A¢ ZE Ao RAY
Az el A9 FAG g dANERE ATH 3
232 ¢28%(Genetic Algorithm, GA)YE AF#T)
olgtel Al WA LECS AR WA GAS dAL2E
Ao Husta, GAE o849 NWAH ARE 4240
A aAg

4.1.1 GA4A 8] A4 E8(Chromosome Representation)

B A7E 98 Mgd GAdAME d99 4875 3
7} 2§-WE E¥¥4(group-number representation meth-
odyel wel A A(chromosome) 2 ¥ 3 S(encoding) ATt of
& B, ofel MAlelM WA =9 o] n(< ke, =
= = oA Ee 2 £88 Jepdrd,

(v, vg, . 0y), A71A 0 ==(LEC) AFEIVNE 9n
B, e (1, - kb V)

A71M v, B khel ELANCE LANE YESIZE
Y o jAA ==(LEC)7} mk) A ELANY &34
A mE 1 e Zen 48 8o, 3 =29 JF
7} 5% LANE HEHAE ¥ /9 ELAN2E P¥de
(29 9o, == 1% 2% ELAN 19, &E 3 4, 5+
ELAN 2¢] %3 dd7tsds (1, 1,2 2, 202 BEE

4.1.2 3-¢x 7l A¥(Evaluation and Selection)

GA @34 ¥ o, LPPY EH& == i j7t cut-
pair’} 5o} d;¥E9 A vjEE KUy o, o ¥
£ $¢& Hiose 49 M8 ANEDE 2= A
ojt}, wA A HEx HE A9 A (19 EHE
48 ARk Fod @ AFeA Ydee xE g T W
4% Ed9 $£8 d7} intra-ELAN Eg¥o] £38+=% in-
ter-ELAN E#¥e] &3, NAEd dad HA
& Aa7xE Fxstd oV e Bodg § gled,
kA g A fEsie 88 O(ED W AL
& 4 gtk 2@ M oi(generation) & AFsAAM A& 7}
e AAE Hdd o] $38d, 7HE Bol olgHE &
&9H (roulette wheel) W& HE¥0}

4.1.3°GA 942 (Operators)

MAE 5 7} & (parent chromosomes)Zt i 4Hcros—
sover operation)® FAE TRAAAM(modified struc-
tural crossover, [1)o] W&ok IF-H35 o o3 A
AREE =Y CGPPAA B4AQYA b a4 (mul-
ti-points crossover>2 A # ¥ 75 $infeasible) MZE A&
M A (child chromosome)& XA 7MsAol g& HoR
Ao} o], 3] FAE TAJNAME ojHF YL
EAE AR, H2o) A4z FEo] 2iE ALeA A
@57 g iy AEEMEE AME A A
A APA7E S48 244 (repair procedure)e] 44
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& oy najd MR} folsth

Ed ol (mutation) AEHo R B¢ Y& e A
AE A3, GA7t FAH HAA#(local optimal solu-
tion)ol STEAHAY Al ga AdFH ANYDPLE
gohe Ag WAXse dgg dr sdgelE sty 4
A= durAel Abel(insertion), A (displacement) %2}
A& gRE HEY 4 v a2y By EU¥ol
dMA7E e AatAle] gls HeE A dEE
ARE AFsAE ¥ A2 HAHL 3] wakd & <)
T MdE PR ddge] sl HA GASl AdEE
AZg Jgg vAA g AAA1E sddol AL
2 g, 23 EQWst A8 Brbsd AME A4
g Ago= &4 38 #4 glel A A Hpopulation)l
AN A A,

4.1.4 718} GA®¥ etve}(Control Parameters)

7Ve} ©ks GA mebuEE APA A Hipilot test)l A
g8 2 Aot} 3 GA ANEES Hed J%E & F
A Ho Ade, AR FE8, 2aid gd¢ole ¥

5 AFAHow uag. £F HZ mAw 2 Y
& 23 ¥4 g #e A HeA gow Ho A
5ol £@37] Aok GAE FRY F URE HA
714 setele mel dEaME APHAE S Fahed A
el g FAEL

42 MEZAD ¢ 8y

4.2.1 4944 2 28

Aguaerr: 2% 37719 LECE 7HXE o: & o
gro] A2 HEAAE AAHAG. olste] AgE o o
ste] A4 LANE HEHZY 8 dJavgE FRBES
ol k7 Wizxg Aoltd EF LEC %)% BUS
£y 5 A4 ANFE FEHD e EQIEY
HES) 7| BH AFAYE 71E R 1L, 1419, A
A4 LANE YEYaE A& 3 (trial-and-error) %
Wl ojste] =F 97fe] ELANOEZ n4Fon R¥¥o|
$451 ok B dAoM= Agd LPP EZYH s
g AYe T3t ol FHFTAH £4& HiistA
Brt AR dehg AAE sojrh

AHEEE 108 =25 7HAe R HENAE 7H
I AgEA 2 dA7elA AgstE GAR B AHHAE
of A - wE AlZ} ¢t HANE Fgrod, Ho s
1009 £938l7] 84 oldo] AH&HE LA} W m
=102 89e). EF aAe Edwole H&& GA 4
3% 5o 79 9%& vAA ¥ Aoy BIG wd

5) 1718 LEC &% % BUS £ @9zt 8 Ad7bed Ve A
£ Wl 929 F LEC AololA Waa dolelg d4¥ B4 g
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