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H 5 7hsstAl stk olds QIEYl 7= WH¥ 4 HD He H.264,
MPEG2, AAC, AC—3 9} %<& A 1 &4 o+=7]% 9 MPEG2-TS t}h&3 w2
59 "Elugo] 7y 71E9 ®E g8l3 FTTH %+ HFC 9 #2 7k 4o 3
i3t 74 AON, PON, Home RUN %9 % 7|43 HE3sto] 100Mbps & ©]
e "HEw|t o] AuAE 7hssHl sk, olE EEll 20Mbps o149 E& Wy

& Q93 IPTV 59 ABAE 7FsstA skolth

& U9EE a8k Rzl AHY 7)Hk Au) a2l IPTV & A Yolgt= &
A8 G933 TV g BFe 990 FEahe HokRA 71E9] SAld wEe] ot
TAA A & Agst] ofg FRAIB oY, #A- gfA AR 1E:3U &
e =T Qe AAY et dEeTo] AMulAR FE o wky gty [PTV &
IP(RIAIE A, HAAE, HAAE A% AUSF) + TV & A=, I FF2
QoS, QoE, X<l oFakx

] %
AFEe den)d, nive, 9AE JggA dolge 2 HEW|to] AH|A
[ITU-T IPTV Focus Group, 2006/11]" 2} & & Qlom, A¥¥= AB[Aes /Y
NAEE F3+ dd(one—to—one) VOD Au]Agt HEINAEES F3 dou
(one—to—many) %+ Tthti(many to many) W AH|AZ TA s 5 Qo

AF7HA] -2 1P S84 AES ?:l FUNARE AFS 7|vte=® &
A glev, IPTV & vxks vt 319 Tga 944 ws Av|Aaet 22 dory =

T oot AulAES S 1F5S o =R Fé"‘]% Aok at7] wstel IP HE
7HiE7} AEAA AF WAYSTOE AE I k1, 2]

[P 9ENAEE SAE AFHY FEFIFEEMNAE TF5)e dRE A
AEY FAo =, A AA%= 9499 &84 vEYA EoA U&=
e dEstes IS dutkst stk IP "HEAAES] 54 ()7 HE
O5F2 Y3 DEPA F4(224.0.0.0 ~ 239.255.255.255) & =t (20354~
o wivk TP HEANAE IFel 7HstAY 253 4 ok g7y sAEs 9
o AEPIIAE TFols 74 de] & 4 Stk (3) IP HEANAE IF° FAdE0
oel 814 UEYA A= s F 7] wWitel, IP HEMNAES E9 95}
st S8 2-H AP HENAE 29-E) 7 B osttt. 4) IPHEANAEE & P
golg 13 A Zo] HA A A A (best—effort delivery semantics) & A
stth, (5) DY SAEE oWl HEINAE IF0lE dolHI1RE A5 4 9lov,
lg— 7k EH—‘S FAEZF O OFCE R HolHIRS FAE8A ofynkE A%

A& 2t I[P HEANAES HEHANAE g HS SAE 319 5 7
?J ”EH Z*E% 515 7] &l IGMP(Internet Group Management Protocol) S 9]
f3t1 th IGMP = TCP/IP ¢ EFo]H, [P HE|HNAES FA ol 3l &

AeoA drdow I 00}‘:}. Ty IP "HEANAES Aw7kA ofe] 7HA] 1P HE A
AE T Y " (ex. RPF : Reverse Path Forwarding, TRPF : Truncated Reverse
Path Forwarding, TRPB : Truncated Reverse Path Broadcasting) 2} #¢-% JxE
Ast7] 93 TR EF (ex. DVMRP : Distance Vector Multicast Routing Protocol,
CBT : Core Based Trees, PIM : Protocol Independent Multicast, MOSPF :
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S[R30 1Mol A HIE 13 Af S| A £| AlTIs THe 8 A

Multicast extension to OSPF)o] AetEH AW ©@d HEFL o7 dojwx] Fsla
A Th.

IP HE|AHAE AEWAL AHuA AT o7 EY A 9x38 [P HENAE g
FEE dolE19s Bul|, gE7F diolE 1S AEta, HASt] s dE A
2E Y A xEE50] FAR dolgafs dFsta, oAl e P FEAA
E SB9HEZ AdFsts FuHE g8 Ut AR 25FeA dlolE S AlEehs
As Aozl & 4 Atk webd IP HEAAEE s £ wEeoA dEH
ol 1o] YEYAL ZF PAoM tHAvE dEHozn &40 W 2L AL
45 713 g a8y (1) DVMRP 9 22 HENAE TR EITS A Y3h=
IP HEIANAE 2987 BE UEYA AA 5 ojof &} (2008 FA IP HE|AAE
Z-9EHE 30% olstel B3 [19]) (2) IP HEIFIAEE HEYA AZolA o] Fo
A2 oy Ale], sFAo], E5tAle], WY Fe TPa Hebd T ALAT &
st 7e s Adat7] ofHh (3)ehpH A dlojE 1ol EAlE R o]e gt AJn]
2 AFAE] B A mEl o] e 59 EAE P HEUAEE @E AT
29k MEA A A7 BAS 7HA 3 QAR oA Yo g AMgE X Za)
L QA [3]

71 A3 HE IPTV, NVOD(Near VOD), T+ Bt e 39 & HEFNAE 74k
o] o Zg|Alol S A Ydtr] st W o en#o] UMEYT AoAe Fok A AHE
of 9% HEINAE = ewdo] HEMNAEY} tetoz #a wha Qv [4, 5, 6, 7]

eHgo] HENAE A2 [PTV dor HENAE £33 938 ETRI
= FHow yuErt Akt on, ITU-T FG IPTVE WG4e| Wkl = i,
A ITU-T Q/1/17 2 ISO/IEC JTC1/SC6 WG72 =AZFo 2 elE]o] 9o,
HEE ool HEMNAE 7]&o] 47 719 (ex. MCast Box) S &3l AFEH 1 9l
t}.[20]

7|4 eWdo]l MEYAH E24 HEHA o 7dE =84 HEHIAZ
AZEE 4 k. ewde] HEMNAEE T AlAEl HEAAE(end system
multicast) 1% 221, EF HEINAE 76t ofZgF o] el Fojatels Evt
FTAEEC AAR HEPIAE EYE wEvE Ade] vlES T ok ek @
Hgo] HEIIAELE ofZgAolAd d¥ Ay MujAz, JEZ A Ay A
25 & I[P HENAES A #HE gty ende] EMNAES 52 A&
2-9-H 7} obd s AETE oeole] Frojate] 2k9-E AHF s#ete Zlolnh K o]
Ao TAESLS o Aol TR A FHY] dEF P HYERt= UDP
HaS Abgstth wEhba ot WA oz Hshd, JIEY 4o 54 TAEx &

FTAE HAAE B S glomr Yl ESAE &3] ddd xR
st 4= gtk wEkd eWeo] HEINAELE AEUS hds] ddd a#zg v}
I, A TN BE FAJENA =Y b3 3840 ewgoe] HEANA
Y T2 EES Tt Aol vjg Fasit
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HG$EE ujsty, A= A& =5 783 B, C,DE 47 9 SAESO|Y ZF »
T xtole] HA 9l Ak G Ad AR T TbsAlE gujsith (b E A =
T A7 HEAARE vAAE g2 TAESNA FUNAER wAXZ HulEs F¢
= BojFa 9t} oluf HU3F WA X7 A-R1 7Fell= Al 7, R1-R2 Froll= 5 7Y
AgEa Fow, £4 g S g4 & F stk (o= IP HEARE U
S Hol Far 9t} ojuf wkek 2R9-E R1 ¥} R2 7} IP HEHAE gh¢-EHepd, & g
ol doE 7t AEEe] Fa Abgo] a84dS & F Stk 2y AdoA] AHE
viel o] @A ow Aget=d dAE 7HAIL Urh (D)= 2HEC F7F Ves
TdsA G Tk AAFA HENIAESE W de] ENAE 29" WS
HolFa glot. JdeA el ’JENAE BAS FUAAE vl&] Fd nE
5 AAEA AR AFEHERE Aol okl & AN HA AHEES O

), IP
HEINAE] vl = AFEE3 Adgko]l obd o AL P HEFRAES 7

A A8 el e AT & ol FHS AT 9ok

.

(©) (d)
<™ 1

(@) 2149 BEERA (b) @58 FUARE HAAE Hlls B¢
(OHrH e MEAD Al HEARE 295 P
(FF T2E ofEgMold ATl eHo] dEAXE k98 By
et ew#o] WEARE gy ZREFS An kEeA tE BE A7
w7 2QEE AR AANHE Has s B4(8, 9,10, 11] £ U=
A 4o B Al AgHs Mula AR dE Hasehs 547, 12] o
= pdEsefol & Flojrh ol et HE HAE Ynk HolE FA] A4 QoS 27
A A EAS Hagh sk Ao Wl Fast Vel i b, 94 7t dHEEY
of B4 53] AAt HEAAE FAle] B dHolE 1R A Hash A=A g
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[P HEIAEe] vl Adgto] Aoz 7] wFeo] Aulx AAATHE HAE
3].‘— E;Q oZ g}oa EEEE_O] :rL—;quo}o]: 3k 740]@

=2 S e 2ok 23 A= 2 AN tgFe EAE dA-ska, 3
%1’01]}"1\—‘:‘ FAE HAAESAAEL (MDST @ Minimum Diameter Spanning Tree) £
HALAZAEZ (MST : Minimum Spanning Tree) & H4 02 oH#o] WENAE
TH ZREZS Y ot I AW S AAlE, AR Bla st 43 A =
A Ao dag A¥S S Ho] F1, 52 AEo® i}

. =M4d

e wEAA o
2 =Ao wel #2
oA AN AE A

B o Fos Zg el oyl YEYIA HEANAES
o] HE|HNAE 29y TREFZS FHes EAS 44 F 7

W= Z4Zbo] BE T k4] *OQ% X]L ke
Tote WH Y, B4 eddo] HEINAEAS BE %E’_Oﬂ AQEHE AHA A
< Hasl A7l MSTE S22 ot ¥s
HENAE g8 Z2EFS /WEste 7

o] HE BE SAESS AAHY AeA & A s

oldf, o] wWA UELANA 2hFE ARe ngshA] o, @dx TAE
AR o] dArh. IAESES 77 AR ddE olx TAEC st A AAE
(roundtrip latency) & &43lo] A= w3t} o] SAEEZHE A ARE 1
O, Aol A gl ARE JUHolEA HE o] TAER HdestA Hrh
A= Agdy 298 ZE2EEZ(DVMRP)AH WAl 72 AAE &3 dR7F Az
Hol ¢bd A4dd A7F Ak tha& o] WAl T2 Yol i o &g Ale
S AL F e 2872 ool FEIAE 9IS HF o A AFER
A ste= Aot}

L

e 2 AT R UEY s FEIIAE diide] HeE &2 =5 XEF
3t BE =0 o] e = ¢ 13X (complete graph) ® i1, T1#X A}
ol BE "HAde gEAAATe] FolA v ok o7|A TtEAlE FEAAA
Zrolm, | 9] gx FE3A g

71
A HAE s 2HE daEEFs AEsion, A OH/Q ki
]

A EYIA mE g9 H3t
D = Nall d; 34

D*= a '.;; Ei=|

Ha*gl

djj v oF wAkolol AdE Fae A
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a%y violl M w7hA o Hd AR7F dEgls W Hd A

d; ol A w7k 8] Hd ARV dEss W Hd A
=(V.A) A A8 VE 749 HESD =5 8=

st(A) AFEFA S BE HA A st(A) € A

v HEYIYE BE e F3jt

vy Al s AN BT

T MA == i=12 ..,k

vy upA gk e

@i, 1) wE v 9 poll A9 ¥A

e A ArE 2t A4 298

—)

L

=°] obd -5l }% Wk aH=E G = (V, A) X
= 195943 vl AEH (Djkstra) ol o& Agtd L1
o] AAYY duEF T Kok a&Fd W
o o

e

E
£ 435 (greedy algorlthm) < Z”loh_x} L= E‘r‘l‘,iEE‘r ot 31 g
AE G =V, A7 FoARE W, 224 v, 027 HF It A= 7t5A
AdE =59 J% DE %7] A ok ada V- DA 7pE Tk
Tt E **2*8}04 Dol gat7] vzl g5 %ﬂﬁléo]ﬂ‘r Eige 9}4. I=g<3 %‘31 %—%
Z

L =
a4 7]‘23(heuristic method) &2, o] Aelo] nmpx|ak 1:}74]01]1\1‘— 2 A 9 ?SH 4SS =
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g Aolgks AdE AT AA
MDSTU MST ¥4 5& 535 98 71M< AHgsta &l
# AV G = (A7 FoIRE

d; = mim{d; + dy;} 1)

o, 2 i V. =280 7
Az

9

Ht
A 11 =713
i, < 0, D¥r<@, D<@ 2 £}
@A 2] while (<= k)
Je j+1 (5 = wolA ARt b wE oz 7Jalst))
for (/=1,i<=j—1,i++{
dy s mimg {ds + dgg}
A 2-1] P FHAs FH #E
v ol M w7hA 0] e A d; 8 o8 WSk dyE dy® ol AFAE 7
wj7kA] o] k& A #HE s
Dx < Dx U u?'ﬁ, D« DU d;(% d; <« dJ-)
oA 3] HE 3N

@y = mlngldg +dg} 7 TAAW, FHOE A3l Au A2 Feuh

x

A 2-1] oA D
A% @% Ao, D= &
(2" 2]& <dA=Z $19
1 d, =0
2 dy=mwmgfd;+dgd 0 vl A THF TR v 7hA 0] Ao A
1< 1 : EF]+§|E=O+1=1
3 dy = mwinid; + dad
I<1 ! dg+dyg =0+5=5H
[« 2 . dgfdyp =1+6=7
4 Gq = nebneTd; + dp ¥
[ 1 @ dytdy =0+5=5
1< 2  drtdy =1+2=3
1< 3 | dptdy =0+6=11

2 B opyg o B 71A el v g vy Aol Hd
EE v OM v7kA o) AeAL d; BHEE Ve
Aol olal| the )l o] MDSTE wWE 4 9tk

o
o
S|
a A
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5 dy = mime{d; + dgd
<1 ! dy+dyg =0+6=6
i 2 diddm =1+3=4
i< 3 ¢ dpfdpe =5+4=9
< 4 ¢ dgtdge =3+2=5
6  set of links in minimal path < (2,5) (2, 4) (1, 3) (1, 2)
upeka] Fojl oAl 2z MDSTE (29 3)9 (a8 #ow, A2 v& » 9
A o B 440 wEs57HA 9] HaA =z Age s 2
ofl A w 7HA S H AEE vy — vy olH, A= 1 ot
N v 7hA S At AEE v, — v o)W, AYE 5 ot
v, oA v 7HAY A& HE2E v, — v, — wolH, Agls 3 otk
]

AX vy 7HA S AR FR= vy — v, — oY, 7= 4 ot
olwl, 7zt Hat A=) ¢ Tyd= 13 o HH, vl AFELS] YA kA &
Dppangnty © 1198 & 5 ATh 0 <E DS 228 =5 v o 38 714 Ao
D+ b D AHE wAFE MDST 298 Eo] 28 nojFn 9},
<E 1> o|d WEHZFS MDST 228 HI0[=
17y 16 T3 Ty 1
vy 0 dy=1 dy =5 dy =3 ds =4
Ty 0 d'5a= d”35=3
Ty 0
eA 0
vy 0

(a) (b)

<13 3> dA UEY A9 (@) MDST (b) MST

3.2 MST

MSTE HEHAA A9 e Fae Foi 7tex 9] §o] Hart Je AFEYS
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7)-1—O—E 'ETZI'\% ]H']E.l:_;..gr._,t;d:‘ 7}' QD]’
I G = (VA oA Bl FoIxl 7kEA 7 o4 wl, MSTE 3
Eit Prim $3183Z3% Kruskal 183 o] ol# A ot B o To)a

o] 3.194] #AAE MDSTE Fdst= A2 guste] 8t sy, =

-
o
% rr

o
i
ok
%

A X
Bl
—
v
1o

Ao HloQl= @'y s ot HEAARY BE 7 F & 9 Hd ARE Fo}
U= Aot ojd], Weo] gl UEY A F k& ] A= o 3k ke
she] gro® Hoglueta Bwl H7] wiite] of MEAY] A AL thFo] #
oh ol HER A BEe F k= Y HAd A28 et A2 MSTE s)

T 2 g MSTE wh=s daks o g
WA 1] 2ARE v ARHOR T8 BE A4 wEA Y HAAEEE (1)
—% o] g3t gttt o] A 2
we Tote] AEe vt
A 2] %ﬁlloﬂﬁ TR qE T W FIro] 7HF wo] W2 oy IS5 AHs)
o] o] =EZ thA] Aty o R AeEste] w19 BAS AZh
A 3] @A2e] S dHo] edE wizkA] AGSoh
WA 4] e BN Ao ARy '8 dueFel o thEo Hxabe] wek
MSTE 3t}
Ak 1] A3l elA 3zl MSTHol &S #8] st} oW MSTE= w27t §le
e E %273 st}
A} 2] A X 1S MST FELT 4Fgl s}
Axk 3] MSTell AdEo] e w=s3 AHSTE = S5
Abete] 7Hd 2He ARE zhe= =5 MSTol 4tlsi o A2 A
H =T MSTe Ade 719 =29} AolE8 FAddlM e ket
Axk 4] dak 319 S REESHZE MST7F 2892 48 e =27F AFE
g 2AdEY TR

KE 225 <328 2> Az A 114 @A 3] of o&f X UEYALY]
BE 72} 5wt 7ko) HuAY D«3IEE MST 298 HolES HolFa Q).

< 2> oA YEYZS MST &9 HolE

Ty s o Ty Vg
vy 0 Efimzl EE‘L! =5 d'H:3 I'i‘u, =
vy | @g=l 0 23 =6 d 54 =2 i
vs | ' =5 4 =6 0 42 =6 Geg =4
v d% =3 A2 d',; =6 0 Ay =2
ve |  dp =4 d°5:=3 @5y =4 G g =2 0

oA 4]0 A the g
Aa 1] <% 2>9F #2& MST Ho]&& F+n]dt}
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WA MSTel 4] st}
é] il E‘"‘ ;%’L:‘ 'lr'za MSTOﬂ N"ﬂd'ﬂ' <« d' =1

=
- v, BE o A AE2E Z2HE vy 5 MSTol AYsth « digy=2
— v, EE o EE oy 9 AW FARZ 2 v B MSTA AT <

E.'u.".=2
—v. B v, By TE 19 HY FA2ZE 2= ;S MSTO Ay sth
<« ET:H =4

— set of links in minimal path < (1, 2) (2, 4) (4, 5) (5, 3)
MST ®lo] &9 BE w7l AFEZRE Ad4=Hgornz TRt

P MST+ <18 3> (b #om, Ax & p oA
7HA 8] Azt A-le v 2t

s 2E 449 =&
v oA v AX O] ARE v v oM, A 1 ojth,
vy oA v 7HA O] AREE v o v < wiolH, A8 3 ojth
v, A v 7HAY BEE vy 2w vy v olF, AZE 5 ot
v, oA v, 7HA Y ARE v, v, vy < v, —w o)W, AE 9 olth
o & Epmunmdy © 97F "W, AaxEeA BE 77t

SESTHAS BR MR & Ed = 189= & 5 Slth
O <E 3> Fo4x oAl g Z oA MDST 9F MST & ®lwstal Stk

<E 3> oA HESLIHAM MDST2H MST H|ul

MDST MST

T, d; 1+3+4+5 = 13 1+3+5+9 = 18

Et actyn Oy 1+2+3+5 =11 1+2+2+4 =9

Spanning tree (=9 3)9 (a) (29 3)<] (b)

v. d &

2 oM 3FeA AAG d AAE UELANA MDST9 MST o=
sk enjdo] WENAE 2h9d ZTREZS Fdste A9E S 1 AsE 24
shaat gk MES A AANEE TET Be mDVF & A" vAPERE b
Av], B Ze A ol widd Wit Ao s Frh Ade Foix
UER AN MIN Efagdy s 5202 3 MDSTY MV Eg panindy = SH°%
b= MSTE 47 73k, 7 A% EFelX g Eay & Ly pasrpndy # P 24

stk ok el AFEZ Y] et 24 (degree) HE3F A=E FA A o
A A4S 9E) C++x TR 9o, <18 4>= oA YEYT <18 2>
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S L0 I 13 f sE e =] A8 W 2 o

of tist 2 I AE KT Qi

<I¥ 4> oA UES A It ddd

A wle Agshd tea 2o Ao 9ge o,

graph_file_name or count_of_nodes missed.
Usage>mst.exe [{graph_file_name|[count_of_nodes]]}
Give me a graph_file or a count_of_nodes(2-99) or just ENTER as random :

WA AEE el MEADS A dolBr wutd, 2 A4 BEe DR
MEQe] EA7 GAAE TAL HolBe A= wEe] AYIUTE 29
v % op QS -9 a6 1604 9 AE AEAE e 1d
olfo] YA PHAYe} =T £E P4 P vlE AHE HL Wi =

E o 7sAE B d"s g9sks 12 dHolEo] AddE

"4‘%1— 1_.1:_4 /\E 106 =2 Ot]E‘]zsﬂ_% UH, %%] 7]’%i]§a‘ 771_? ﬂ]i Eﬂo]—‘é—ol Ag
AE WA MDSTSF MST 298 gHolEo] Tas= A3 Au=2 HolF i 9t}

Give me a graph_file or a count_of_nodes(2-99) or just ENTER as random : 10
Using RANDOM graph table with 10 nodes.

----<{GRAPH TABLE>----

0192874786

1066163943

9603384132

2630761956

8137026628

7686208258

4341680633

7919626074

8435253703

6326883430

Minimal distance from (1) to (2) is [1]. [path : 1 -> 2]
Minimal distance from (1) to (3) is [5]. [path : 1 -> 4 -> 3]
Minimal distance from (1) to (4) is [2]. [path : 1 -> 4]
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Minimal distance from (1) to (5) is [2]. [path :
Minimal distance from (1) to (6) is [4]. [path :
Minimal distance from (1) to (7) is [3]. [path :
Minimal distance from (1) to (8) is [6]. [path : ->5->6->8]
Minimal distance from (1) to (9) is [4]. [path : ->5->91
Minimal distance from (1) to (10) is [4]. [path : 1 -> 2 -> 10]
MDST Set of links in minimal path : (1,2) (1,4) (2,5) (2,10) (4,3) (4,7) (5,6) (5,9) (6,8)
2jdj=1+5+2+2+4+3+6+4+4=31

J(,j)Est(A) dij=1+2+1+3+3+1+2+2+2=17

————— <{MDST TABLE>----

0152243644

-0--1----3

—
I
VOV VNV v
NN AN
I
v
N
—

_____ 0_2__

MST length [via : 2 <- 1] is [1].

MST length [via : 5 <- 2 <- 11 is [2].

MST length [via : 4 <- 1] is [2].

MST length [via : 7 <- 4 <- 1] is [3].

MST length [via : 6 <- 5 <- 2 <- 1] is [4].

MST length [via : 9 <- 5 <- 2 <- 1] is [4].

MST length [via : 8 <- 6 <- 5<-2<-1]is [6].

MST length [via: 3 <-8<-6<-5<-2<-1]is[7].
MST length [via : 10 <- 3 <-8<-6 <-5<-2<-11is [9].
MST Set of links in minimal path : (1,2) (2,5) (1,4) (4,7) (5,6) (5,9) (6,8) (8,3) (3,10)
2jdj=1+2+2+3+4+4+6+7+9=238

N Est(A) dij=1+1+2+1+2+2+2+1+2=14
————— <{MST TABLE>----

0152243644

1043133533

5403334132

23304614414

2134024424

4336206245

3341460533

6514425043

4334243403

4324453330

A8 Az 10719 =52 z2t= W@y g go]Bo] AAH e, MDST 2
MST 29 golEo] Aol Zhzte] HA o W= AFEZ S, Z4zbo] AFE ] o
ojj sk E_;ET_; 18 Ei.;;:,";:,;_;ﬂ?ﬁ #s T F AN

g <9 5= A% YEYa AyzE AAHE MDSTS MSTE HoFa gtk
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{b) MST(Z_dF 38, Z dyj= 14)
J

feqlese(A)

<8 5 A8 UERZAS MDST2F MST

<% 5>9] MDST9F MSTelA, Z+zt Ho 245 2t =&
g JEYIJEYH 5EA wtof HFEHA &, AFE
Hlw2 F&st {35 BojFa ok

03 <O¥ 6>, <I¥ 7>, <a¥ 8> Igx <a¥ = & FE 77 10, 20,
30, 283 50702 Fa Z47F 103] g2 HolEs A ¥ AlA A MDST
¢} MSTE Hlwstal Stk o714 Max(degree) &= T3l AFED A Ho| 253k
= YUetdiH, ol= EdiT e B3 Hew 4tuA g,

AC)
-
1o
2!
i
a8
[t
|
K-

70

&0 A A

50 A

o A\ /A\

30
value

20

10

) | ey

1 2 3 4 5 & 7 2 9 10

MODST(EZjelj) 31 | 27 | 45 | 23 | 16 | 25 | 49 | 25 | 28 | 25
METZjeli) 3 | 20 | 62 | 23 | 18 32 | 63 | 25 | 28 | 29
MOSTEOEWd) | 17 | 23 3 | 16 | 13 | 20 | 45 | 15 | 24 | 16
MSTZi,]) S (i) 14 | 17 | 19 | 10 | 12 | 13 | 20 | 12 | 16 | 14
MDET_max(degree) | 2 & 7 3 & & 4 4 & 3
MST_maxideqres) 2 4 1 3 5 2 3 2 3 2

<8 6> 107 =29 MDST2t MST H|juw
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&0
value
40
20
0
1 2 3 4 5 & 7 2 9 10
"MOST(Zjlj) 2l 55 &0 a4 54 47 51 54 65 42
MET(Z)d)) 128 | &l 77 26 71 54 a3 50 | 100 | 59

MDSTEOE AN | 45 35 37 32 43 32 El 32 40 33

MET(ZH ) (A)elily 26 | 20 | 22 21 22 22 21 23 22 20
MODST_max(degree) 7 8 g 5 7 7 ] 5 7 5
MET_maxidegres) 3 3 3 4 3 4 5 3 3 4

<" 7> 207 ==2°| MDST2F MST Hlu

80
value 40 %
20

1 2 3 4 5 & 7 8 9 10
MDSTEd)) a3 75 59 57 &9 28 73 93 76 93
MET(Zjeli) a4 35 &0 59 72 97 28 | 134 | 84 | 124

MODSTEZO @) | 37 41 37 40 40 50 52 52 48 45

ST € (A) i) 29 29 29 30 30 29 30 29 31 30
MDST_max(degree) | 7 7 10 13 7 11 13 9 9 &
MST_max(deqres) 5 5 & 8 5 & 4 5 5 5

<O8 8> 307 LE°| MDST2} MST H|W
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250

- W—l
value 100

MDSTZ)d) 125 | 163 | 111 | 145 | 112 | 110 | 126 | 130 | 117 | 118

MSTEid)y 135 223 116 | 170 117 110 131 145 118 122

MDSTEAHE@C) | 70 | 90 | &8 | 87 | &8 | &7 | 75 | &4 | 88 | 77
MET(ZH ) (A)elily 50 | 50 50 | 49 49 | 49 49 | 49 49 | 49
MDST_max(degres) | 13 | 15 | 13 | 18 | 14 | 14 | 13 9 12 | 15
MET_maxiclegres) 4 5 &) 5 &) [ 9 5 5] 5

<8 9 507 ==°| MDST2F MST Hlu

A¥ A3 MIN Ehedy s 5072 3 MDSTS MINEppamppdy 5 S22
8= MSTelA, B= 4% MDST+ Ipdgatol 22130 MSTE Egpaang dy w101 30
Aow AL & HIAh ALEL A EHF a5}t AFz A4 s A AF
T MDST®] B &aA mEerfe] aberh diy2 Ad Aedds B9, MSTHEGY
g 2 ks HERARTh MSTOIN S Eppaspndy #= =5 770 S7F & W, &4
A8 gz 7EEAE Lol 974 s 3 A7 ol E B "Ak ]
SARRE gho® didEE & 4 AUtk wEbA MDSTE MSTel sl Au]s A
53], A% Aol os) 34
Z

oo

e

of
Akl QoSell Wizke HEANAE] Agehs walth
B MST #$9 Hol&E2 18> A9 EEs z

=

Mo
o
b

olg Fa ABomtrE BEAuIFE Hgso] MST 298 HolZs AN
Wie] AF Aok A% Aok w W9 wge] 9% Aok Fol W oA Aw
274 gk, e, B ATelNE Ak 23

Aol w2 A8 5 Qe 7IE RoF
of oJst A A2 24 A= thFA gor, AF AFA =872 szl

vV.&d E
AT = & AdE vES A MDSTS MSTE H4 0% g+ o
o] HENAE EgE Fdete wAE R ol fd v AEd Ve &&
sk &8 dyglFo 2 MDSTS MSTE sAlel 738kl th MDST= AJH] 2 A AAIE
o] QoSell e HEINAE AEeS B, MST 258 Hol&S thakst Aok
of & A A= AY wA WAS 7T = A st endo] "EANAEE
P AEANAES] e FHoE E7eta, @22l 489 og&s sidst= o

e wairh
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An analysis on the development of a new multicasting
method for telecommunication networking

Cho, Myeong Raix*

Abstract

It is strongly believed that multicast will become one of the most promising
services on internet for the next generation. Multicast service can be deployed
either on network—layer or application—layer. IP multicast (network—layer
multicast) is implemented by network nodes (i.e., routers) and avoids multiple
copies of the same datagram on the same link. Despite the conceptual simplicity
of IP multicast and its obvious benefits, it has not been widely deployed since
there remain many unresolved issues. As an alternative to IP multicast, overlay
multicast (application—layer multicast) implements the multicast functionality at
end hosts rather than routers. This may require more overall bandwidth than IP
multicast because duplicate packets travel the same physical links multiple times,
but it provides an inexpensive, deployable method of providing point—to—
multipoint group communication.

In this paper we develop an efficient method applied greedy algorithm for
solving two models of overlay multicast routing protocol that is aimed to
construct MDST (Minimum Diameter Spanning Tree : minimum cost path from a
source node to all its receivers) and MST (Minimum Spanning Tree : minimum
total cost spanning all the members). We also simulate and analyze MDST and
MST.

Keywords: Overlay Multicast, MDST & Minimum Diameter Spanning 7Tree,
MST - Minimum Spanning Tree, Routing Protocol, Greedy Algorithm
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