(A study on the Backup Path of Overlay Multicast for QoS)
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Abstract  Recently, studies for effective multimedia contents delivery have been widely
performed in the multimedia streaming area. Overlay multicast, which can be implemented in the
application layer, is method to transmit multimedia content’s effectively. The Overlay multicast
method can implement multicast transmission without changing the physical layer, and it has the
characteristic that the application method can be diversify according to the algorithm. This paper
has proposed the backup path construction method of overlay multicast for stabilized multimedia
contents transmission. The proposed method can construct a backup path with the minimum
searching method for guaranteed QoS(Quality of Service) and in overlay multicast so a fast and
simple backup path can be constructed.

Key Words : Unicast, Multicast, QoS, Overlay Multicast, Backup Path

.M Z2 F g4 2 B Bt dddteE e-vd

(e-learning) =9 kst Qe AMnjzolA 2

A2 deuldo] dolHE xgdor Aps €F T UATl-4l

7] 98 AFs} #urs) o] Folx 1 g}, o] s HEjn| o] Fulze HE ARdE FUAs
7199 wald Yol wEw o] ol A4 £ WAH BRAEEYHE] ASHL Ao
Jee e golHe Ads ogu wge A HEES HEEIH Hlolg Hed Y
moolUg el 7]uke] A AAFA T A E ) MAEHTTP, UDP, FTP) ®#4o] Alg#HTE &
27 w= 719 TR So T4 Buy Az A AREHE EREHE bR fuAsET Ad
PALZ AN AFA Mu)2g 5 gla o HEd, ols F£AxY AW o FE&Ho|

gi-ite] AXEOVE fFUMNAEZSRE JNE

_49_



5o} ALRH 7] wj o) , :
FUMNAE A oL BA we HHA7}
%fﬁ%}@" 2% d34 £%FE A2 Uy AF
Lol gHe
HArE SdHS ALty 2
A dolH & AH
OFoFE FAY
Z7tstodx g & ol
C a2y o] W& #eHt
A orstar, AHgAe HHE
3171 W Fol AAZ FHYEA A
‘t}. Hoo= fUAMzES HEANA
M so] Az U8l
HEAAE Wae g9E7E ofd F
FTAE B2 A deA HENAE do]H
I9d & 7lez "9ed we MdHe=
TAsE MEYa F£E gt 2 =9
Ae gEv|goel Edx9 A E HEH O o
olHY HEE T3l QoSE HAEsy H% &
HE} A E 9

ﬁﬂaoM Asl e
BALE A
HAEstes A

a i
2
N

i)

BEAAR FA 9rHS Aot

2. HElojclol AE2[Y AMulA

dEljtio] AR AMulie dEHQ 4=
T e #dH AHWESF o] Atk olTAM e-
Hqde agatst GaAzte] AR gt of
Het Alete Y8t dtgo] ofFof A 5 3l
3, A Hl%oi 224E TE + e Wy
42 Feold, 54 Azt dA S Eol
Ao 0}1«1%‘% AA oMt | A3k AR
7bestth 53 dd g€ roof
stgol Zhsal 4 F94

AFo| JHesite

l;()il

e
FJ

2%
A%

r
o}‘l_

B

o

fu

rbr

, off

ok

ﬂ hu)
?5

—

=2

e-2dAA
oz} ol F
b 25 AeEH YENAE T AFET o
AN Sgdd e old g, AR 9 7lsel E

28T AR B4 AAAE YA A
doie] M B olud FYY Auuee AW

ANz TZ}HH]*‘% st st n 2 7F 7hssfok

EANIIEA

shgo] ol

k)
m
ol

-0
to
R oox g
&

| ss Auae BRe)
Aol Adslolol AT

0,
=)

op flo 1o of o

]}\

o

1o o

- R
7V & = %01
0}‘45} Az} FAA
JVse U3y (mteracthty )
dlrectlondl) Myl &g AFsto
FEE AH 27t 7}‘“3}‘4 Y
A 4] 2= 9] %‘%ip a4 e] FE wt
= 9}

b

oA
r P
£
4l
£y
o
ofy

o & T
©,
;!
=
N

2 2 O
o
2
),

O
o7
L
9,
Fﬂ

DD TH s 2 Jo a2 ob
o

=
1}.1: 1)4(
N
S
)
q o
(.1
.
N
it Ho
ofl
)
:
Q.
&
N3
]
=]
9;
24:
E

(live broadcast) 8] 227 } 9\1‘:}.

nAe] g wEt FHz7F

service” 29l @ AF ] "1 BV“; A

E ANqula @A A FA E2d2E AGdE
"push service” E@o]t}H1].

3. 2e|njriof —E— = HE W4

Agrte) 2 MujxE FEH(on-
demand) AH]2¢ A% A (live broadcasting) A1

ez FEat FEI Adlae fE AR
o g7 AgF Au=g Ao, 4F

A Aulas ZAd B2 AFoA AFInE
Agstes 2EvYe] Fxrt F&H R HAF
HEE fejsojop &t

QEjUlol A HeElm|tjo] Zelzx AFHAS A
A SUAN2ES HEM2ER FEAT. A
2o YEYA AAdgo] FUMEER AYsE
g0 HelAAEE A7) ARME 25
B, 3B 59 7/fMe] dastty 21 UM
E 7l 340 FEAXE dHolH EHY
(forwarding)& <8< H¥ste ongc] HE
7} ~E(overlay multicast) 2ol FH4stn
o A R HErgY Edxe fUlE
E wyog AFHY HEAN2E HA4S 4dF
Az o) gl B SolA Lo g AT
7} gubsi,

3.1 FHIALE

-50..



FUMNERE HE 2] sty Faxg sy
o] TPl HUlyE walog Adid(l:1) AL 4
ojln] HAFE& W3t FAAAA 2 Wwol A
A0 ZH=E AT & g FAz
7h ZHz9 8o & A 7zt FAA
A ZH=E ALY 22 HolHE S8 AL
dof 3tn2 UEYA gidF L $al Ajxe"
H o] o] g ZHoA HlEZ&HolH FA HER
T SHIAME IFAZ K doii1].

A FUAN2E wWld 98] Mulasn gle
HES it FUAAE TS A Ysta gl

s HE g2

ZHl= A FAF2] CP(contents provider)= dlo]E D&
bol8 D1, D2, D3e2 Exjsld FAAE
(receivers)oll Al 212t A3},

32 HeElAHAE

deALE A st ol ge) 5

el FARbel A WSS ATk

Jolth, $247 A2 1ol A
o

g ByE Ao 5w

©>,
2L
30, o ot rf{ ofr min

ofrt
> 2

2

ofr
>
2

ofy Jpr
o

A

A
=

= AAI HEn Yo AE A
o ey @Al A ISPAlA HE A
< E=Ysta AW g FEe
FUMNEE HATE J Y3
i B N aAd A E4std Fulx o
o

& AEste FEY

o I

L H o

)

AN E ¢

AL/

)
-

=TRE=1
BEA B 20 o o] 9lof
ol2x Xatil vk <1 ¥
2> BEALE dg B4 Yuhddh shte

agel AEHS FAAE]

A

33 2uo] HE|H2E

eHdo] HEMLE A2 HPEIL obd &
& 52E &2 AuddeM 2EAAE dolH
2 X949 ste 71&E 2% HEHAREY &
A A et A& HEALES EYS
d3te dEA2E Zd2 ATAHMCP)Y #d

7% Agagesl Bae 2 e,
AR W AN 29
= Ao 9o AgHow
FASE dEND FXE ondt Qe

sAHE A%, 2u
B 7 A $§ Z2aYw
itk Aol gtk a9

A Alzkolu} dlY F ALE9] ZHo| 9lojA H
g Aolgt= vHo] AdrH13]
exgoe]l UEYa Ao S-80% End

System Multicast” = Peer-to-Peer %219] o4&
F Yo 2EZHES 9% T2EZEA OF 9
HEo] DVMRP(Distribute Vector Multicast
Routing Protocol)< ©]-83t9 HENAE EFE
228 PAEY o] 2dL Akamai Technology”
2 gEsE o] AulAaxa gtk g oW e] Y
E9a A4 BdZA ALMP, YOID®, RMCP?,
RMX”%e¢] gith <28 3>& dEMN2ES oH
Hol] HEFNAE AE F2 e zlolE HoFa 3
ot (e P 2EALE Ad BaoF dolge
ZHE FHA FE gl dedHE dtd bhE
eHge] HEMNEE HF WA
HAR geHe WA Ex WA glo]
7FsEE HoEnh

_51_



<2y 3> IP HEs~E ¢

PN
A

LeHdo] HEF2E

4. 2d{o|] HE|FHAEO|A 2 QoS oflo|& E

4.1 QoS dlo|HME

FEINAE AF HAL $AE0] g EA
aF 7t gy FAR A dolHE 1§
Far FAse Aol HolHE gHdE
FAAESE EF 2Fd YAz 942 & A
g 4 UA 3= QoS(Quality of Service) ¢l o]
AES] 7)Fo] "asity 7t doldEELS

T2E Ee FEJ SHIAY AE 2dE

of &M oo]dE Y5 & ¥ & F Uk
ool HEALEE B8 39 ¥F o]

TE AF BAE MRS e st 4

A % FHAA Y Tl obd P we &

AZAA 7HdH o2 HEN2E EE 743
= WHelt. eHde] FHMEEAA QoS o
oJHE s7HE /%L AE EY TAIS,
OF#YI s, EYA BY U5, olF 1y A
T R A U%, 28 e 94S Adse )
—‘5— % ol itk <I¥ 4> W] HEMNAE
dolHES 7159 & Yetd.

——‘ Tree Construction ‘

Overlay Group Management
Ql\(/)léﬂfga:;t —{ Network Management T

" Receive/Forward Heterogeneity l
<29 4> euvl#o] HEMNAE QoS oo|HE

E# AA(Tree Construction) 7]%& 9H4¥
o]l AEAN2E EZE TAS] 9% dngEo

2 EgE FAsH, v Add 2X¥E EYE
AbE3tE S o¥do] HYALE AR EF
T2 == 74 g ANE dFds
ol At

2% #9(Group Management) 7]5< WHE

o] REg ANe APE AFHOE THHES

o, Z aF9 #@W g 44, #A, 29,
BT 59 Jlsd #ddEn. vEHd= BE

(Network Management) 7|52 Eg9 FEE
Aests WP doly 24 7]%01] S RN=g
3 ¥ o 7l(Key)d 42¢ 3
v =58 *JE—%PE} 259 a’t_ e UM ES
2E wEE AA%e PRE AT oEN F
T2l (Receive and Forward Heterogeneity) 7]%
(]

=N

1= o

T dHeolgzte S4B 7

e-eid, B BE 59 A=Y Hol
A% & W N2 e AHgshe
Selfeahl eiEe xste A4F A
| _

Ve #9EH.

];HO:]E_Q.

T a2

dEu o] dolEe E&A<
B g WHez <Add Edx 4
=, 59 B2 74 U =
7142 CDN(Content Distribute Network)
|Fe ZH=E vy A AMpd FA
ZaloldES QAL AAG A H AHZ x
(Redirection)dte] A<} CDN XHZHEE *
o2 4 AHY FIE ol EYRHE
3t 7)ot

B A2 T4 HHE VR HEE A4
AN B BEE A UESAY Ao
g Ao o]FoAA = WHolg. Hd
#Ad AF2E EYAFZE &3

= oy
i)
o
)

- W\n

-

M

8)

flo

-

[".u:.:a
Mr oofy ok
o oofy R 8o N

[0

—Ll
ox.
=2
rJ
o
re
+
o\ﬁ/
o,

0,

e e ¥

N A I
o dn D
O
Ly
ﬁ}mmrﬁozz
2 o T o o o

e N
e 2
N
= on



~ W o
crmnwmm
=0
o}
%ﬂei
Hr o}
H R
ﬂﬂﬁ
oﬁao_o
T 5=
)
e
T T
T Mo
5 oF
Y
_,z_io%ﬁ
o] jpry
T
Hiw
0
gﬁﬂ
TR o

ks

43 QoS GOl EA S A2 T4

s ol A

M

ol

& @ae 7

Z
54 E¥

s}

F 7 =2 2709 FARN

g 7

iy

)

o

UAIO

®o B o m o R

—r 0 o
%m@%%ﬂo
Hﬁi.O;ﬂa‘.ﬁ.
Lf \LIM_‘]WO_I
o WO
ﬂ.o]ﬂAl,..Dru_ﬁo .
gy Reww
L A N
T d.ﬁo_uio
oo P oy x
Wwﬁuvﬂﬂmﬂnefﬂ
N ——
N T Ree
o ) KR u)
W3 W W H
_ Njo N

RN

rveel

X

&
I

o
ZO

il

R &)
GO Hl
) 9 H
wr A Gl
™~ _ =
i) .qu W %o
H W i
g m oy
o= o T ﬂ
L
Mm M R
CH
SR e
1l AT
1) Mo Moo

—_—

o

ﬂ.o

03

. i

™ i

oo R

o) =

BB a

= . &
= X

X of

A

3
7t
_%_]
o

o

=y

_—.AL

ol
<0

X

=y
BN

oy

|4

il

K

™
v

—_
fi%e)

T w4 oo
%%ZTHTW
TN Y
Eﬁ‘mw\ﬁoowl
@Dﬂﬁo%
&y - T 0
o#aiéaGh
2o B S g
JIHTZTEB
SINRC I T ART)
wﬁFCﬂi
N o
Eﬂii%%
T " ®
]~ .
ﬂ@uBﬂ%
aﬂ@gﬂﬂb
.Lﬂo
™ 7o
0% a4
wE Y N
Wﬁo ojp
‘m‘mﬁ &0
o T w
xT P
o o
LE ow
L T B-
yga E.—a
if_ ,@
=7
@mﬂ -
ﬂclmﬁ o}
oy © A
T
%Ewﬂa
N
H or ® 6o

_53_



= A

%ii AR, BE ==(D)7E 940
) ERe 44 59322 AR

(@) =

O

KX
BT
a7z

FAA Fh7hE el AEABH®). 2 2
G)7F A= AFAH.

3} Path(B, F), Path(C,

oz B E<E DA BY9A=R
2 FAAE WY FIA o)F Sel T4 A
Aotd wHol B Az A+ Ak tisho
Hla &

T4 g EYZE 30X30
g EdA AEE 1008 =22 TAHE
G(V, E)& 71A 3. o7)dA VE =29 ZF

BE 929 YL oAvlBT. GOV, BN 2
H3 (G, )€ E A AF diG pAe #Ae Hg
3t} dold m—% e 2aE fAs A9

22 gdel 7t
A8, ping ™

M, B =Es A9 FEG
F 7t == 20y F42E

a
e
%
I
™

<E 1> QoS do|AENA HAB=E

o H
. QoS .
Function Reference Characteristics Uses
Agent
Fast Internet
Waypoint . connections, and
po ESM®  [they provide large Peer-to-Peer
machines
amounts of
bandwidth to ensure
Session ALMIZ) Centralized Small group
Tree Controller construction communications
Construction

Create a mesh of

AM AMRoute™® | 722" ¢ i
Route Route bidirectional tunnels Broadcasting
Scalable and
Overcast Overcast® To optimized for reliable single
nodes bandwidth source
multicast
Failure Restoration For fault

Dual-Tree | Dual-Tree'”

with Dual-Tree tolerance

Backup Path
Fast node searching|To construction
speed, and Minimize] the backup
data size for node path

Backup
—Tree

Proposed
Method

AR E o]gdte] FrHoE olE xEo EA)
AREg FUgy <Y 8>E& 1F AV #wE
HE BAFE AT MBS HeEhAUT

+Dua| Tree —I——Proposed Method

w

N
)]

Avg Backup Time

—
- ;N

|

|

\

|

|

o
o

5 10 15 20 25 30

<a¥ 8>9 ARZHEY 2 =FdA AL
Ba3z 74 PEe A RRe A A
& Ao F48 B9 A= AYoEA /&
o] o|FEF TA wHd Hleo HAdFE AT
g Azl gFaEE ¢ 4 AUtk Add PHe
g FAA BYAZE vg AAS gleng
WA owel Aol Badn, B2 dAde] A

_54_



& AfddE e AR ddo] o]Foxm
2, ¥H37t Boldd vt} BAdAF2E A=
71Ee] UEYg 38498 4 4 vk EEy
o] 2EfH A 90 ¢l HEAGo d
o9 Mol AyHoz R Aoty W
WS dErgoe] 2] S&Fote &4
oz Hgd ¢ g
6.2 &

dYuto] 2EHHA HAE HG, oY
2 59 “E*Elﬂltw HelHE Z&4olx A
A AEstE AL QoS HES 9 o),

H =idAe HEHuige Zdzel A4d
°olH 9 AEE Edo QoSE HAE] Y3 2
W o] HE N2 EA 7 29 ?HHW" zﬂ

BEE :r“éo}ﬂ ﬁﬁﬂ R 1

HEAEE B Az7te) wE7h A R}
22 e =28 Bd ARz Adste 54
=BT BAAAY AFol dAKE oFE =
A= A QoS eleld Bl H&sA BeAd2
® QA F2E AFAstE et A
e i) Ao s BdgRE 7
AFOEN M AR EAARE Y 5
A

HE|t]o] TElzol E%JJ A} pAE
ukl 7114 #Eel el BeskH g1 S8
z2agos vHo| 7ty %Wﬂié% R
EAE %}@% Ad e ool HEa
E A5 &5 £5 g Ao Jjddnt

(1] =l 3] http//www.korwa.or.kr
/doc/sub4/doc3.php

[2] RFC 1889, "RTP: A transport protocol for
real-time applications,”

http://www.ietf.org

/rfe/rfcl1889.txt
(3] 31, AAAE 7237, "Wl BEAA
Eox9 E#f oo]HE #HF uF@ I

=74 1 A 2] 53]
2005.

[4] Georgios K. Tegos and Diana V, "E-learn
ing of trend modeling in a web-environme
nt”, SIGCSE Bulletin, Vol. 37, June 2005.

(5] ESM, http://esm.cs.cmu.ed

{6] P. Francis. "Yoid: Extending the internet
multicast architecture. Unrefereed”, Technical
report, NTT, April 2000.

(71 Akamai Technology http://www.akamai.com

[8] RMCP, http://ectp.etrirekr,

[9] Y. Chawathe, S. McCanne, and E. Brewer,

=EA,

Vol.12-B, Nos,

“RMX:Reliable Multicast in Heterogeneous
Networks”, In Proc. IEEE INFOCOM, March
2000.

[10] Internet2, http://www.internet2.edu/

[11] Weidong Cui, Ion Stoica, and Randy H.
Katz, “Backup Path Allocation based on a
Correlated Link Failure Probability Model in
Overlay Networks”, International Conference
on Network Protocols (ICNP),
2002.

[12] Aiguo Fei, Jun-Hong Cui, Mario Gerla, and
Dirceu Cavendish, “A Dual-Tree Scheme for
Fault-Tolerant Multicast”, In Proceedings of
[EEE ICC 2001, Helsinki, Finland, June 2001.

[13] E. Bommaiah, L Mingyan, A. Mcauley, and
R. Talpade, "Amroute: Adhoc multicast
routing protocol,” Internet Draft, Aug. 1998.

[14] I. Jannotti, D. Gifford, K. L. Johnson, and M.
F. Kaashoek, "Overcast: Reliable multicasting
with an overlay network,” in Proc. 4th Symp.
Operating System Design  Implementation
(OSDD), Oct. 2000.

November

- K5 -



A2 4 71 Hyun-Ki Kim)

19883 ~1995d 3 AAFAATE AYAF
-

- 20029~ WA FY FWT AAY A
HEUEo AT w
- BUR YO A2 R 3§, oy

L=

[¢]

R
%
1

= HeY 120099 8¥ 26Y
=ETAY 120099 9€ 174
g4 120093 10¥ 20

_56_



