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Fast Join Mechanism that considers the switching
of the tree in Overlay Multicast

Sungyean Cho'- Kyungtaeg Rho''- Myong-Soon Park''

ABSTRACT

More than a decade after its initial proposal, deployment of IP Multicast has been limited due to the problem of traffic control in multicast
routing, multicast address allocation in global internet, reliable multicast transport techniques etc. Lately, according to increase of multicast
application service such as internet broadcast, real time security information service etc., overlay multicast is developed as a new internet
multicast technology. In this paper, we describe an overlay multicast protocol and propose fast join mechanism that considers switching of the
tree. To find a potential parent, an existing search algorithm descends the tree from the root by one level at a time, and it causes long joining
latency. Also, it is try to select the nearest node as a potential parent. However, it can’t select the nearest node by the degree limit of the node.
As a result, the generated tree has low efficiency. To reduce long joining latency and improve the efficiency of the tree, we propose searching
two levels of the tree at a time. This method forwards joining request message to own children node. So, at ordinary times, there is no overhead
to keep the tree. But the joining request came, the increasing number of searching messages will reduce a long joining latency. Also searching
more nodes will be helpful to construct more efficient trees. In order to evaluate the performance of our fast join mechanism, we measure the
metrics such as the search latency and the number of searched node and the number of switching by the number of members and degree limit.
The simulation results show that the performance of our mechanism is superior to that of the existing mechanism.

7194 : HI0IE{ M&(Data Transfer), P2P, 2Atel T2EZ(Distributed Protocol), & SAE HE|FHAE (End System Multicast), 2
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When a new member tries to join {
Send Query ( RP ); // To know Root’s IP address.
If RP responds {
oCLR = New_Member_IPAddress ;
// Put new member IP address to oCLR.
Send oCLR ( Root_[PAddress ) ;
// Send oCLR to root.
}
}

When a new member receives LRS {
If ( yLRS ) {
Potential_Parent_[PAddress = yLRS ;
// Get potential parent’s IP address in yLRS.
Join ( Potential_Parent_[PAddress ) ;
// Join to node that send yLRS.
}
If ( nLRS ) {
Send Ping ( nLRS_AIl_Lists ) ;
// Send ping to all lists.
The_Nearest_Node_IPAddress
= SmallRTT ( nLRS_AIl_Lists ) ;
// Find the nearest node among the lists.
oCLR = New_Member_IPAddress ;
// Put new member IP address to oCLR.
Send oCLR ( The_Nearest_Node_[PAddress ) ;
// Send oCLR to the nearest node.
}

(38 7) M=22 WHE gD2F

When an existing member receives CLR{
If ( oCLR ) {
If ( Available_Degree == 0 ) {
// No available degree.
fCLR = oCLR ;
// Put a new member's IP address to fCLR.
Send fCLR ( All_Children_IPAddress ) ;
// Send fCLR to its all children.
}

else {

// Available degree.
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New_Member_IPAddress = oCLR ;
// Get new member’s IP address in oCLR.

yLRS = Own_IPAddress ;
// Put own IP address to yLRS.

Send yLRS ( New_Member_IPAddress ) ;
// Send yLRS to a new member.

}
}
If ( fCLR) {

New_Member_IPAddress = fCLR ;

// Get a new member’s IP address in fCLR.

nLRS = Own_IPAddress

+ All_Children_IPAddress ;

// Put its own IP address and
// all children IP address to nLRS.

Send nlLRS ( New_Member_IPAddress ) ;
// Send nLRS to a new member.

Agdelde £ 7 Bz APEUT A WA, =
=59 AE 28 AT Fo 2FY W8 FF 100904
A ox T A, 159

£ AFE 164
10744 SR 718 A Adstgdch 2h AEd oA, 25
o gyjs} RE ==g ooz Muztgion, uf AlEd o]
ettt 3094 Wy 7hele A =skgloh

42 AE2o|lMd A3l 3l BAM

FIM# HMTPE 259 98 59 w29 Ao met
A mmatgnh R WA 29 2uE BT AY ATE B

AZT T WA 4 e A4S AT ojAAe S
ANE =29 $8 nelFuh A WA 48 Az Ww
ol olFolzl Fol Eele] AHE wolZch vl WA

—
5 =
z (/
A 4
A AW
3
I T
i
4,
(s) ——FJM
1 —X— HMTP [

100 200 300 400 500 600 700 800 900 1000

(38 9) O&° My ol wE W AM A2

(2% 9= 2§ AN 7 37} @

g
& tedth 189 AW 4o Zvkehd, A

wEE Fed Al AlRbe] Frbgd. Wyt F7he
o 279 Eol7} wolXA HiH. ol Ege] & #dd
A Zgste dWert F7tgeE dY Azt AeHoer
F7hekAle g=rh 294 F]Mel HMTPRED HA &
=7 wE A& B ¢ Atk o7& F]Meol Ezje F #2
£ AA3L7] alA Request WA A 13], Forwarding ™A
A] 13, Response MA1#| 13), Ping 13|& asts dbd,

HMTP: Request 23], Response 23], Ping 23]7} #23}
7] w&e)t},

i\ ' —o—FJM
10 \ —X— HMTP

141 of!
o
A

A .
Al \
2, o
B \s\\’:ﬁ— e e

)‘ - ﬂ

————1

10

~
o b
©

1 2 3 4 5 6

CEof A%

(38 10) =Cof A5 M2 BT 2 AlZH

(19 10)& w=9 257t 2718 o F7 A AL
HoZo oA wre st 271 g4
o] A= AL B F Ut ojy AWy F7
Bol A == A5 Eope] wlEha HA E
ol Al A GAZE 25307 Witk 2gA FIM
o] HMTPET ¢ 16wl whe A& 2 & uh.

40
35
7 %
%
4 25
Al
_H| 20/6/6/0—’—6’_—6-_—( =
o v A !
A s (,x—
%
o
2 10
&~ —o—FJM
5 —X— HMTP [

0 ) L
100 200 300 400 500 600 700 800 900 1000

RS
(3% 1) OF9 Ay 20| M2 H7 2N olAXe 5

(g 1D 289 W 74 3748 o FF G4 A
A9 5% welzth 1F Wl 7 F7Hg mera A
82 AN AHgaks AAAY FE 2EH FARE A
& % 5 gk old@ Fvhe Ww 7 FAhRe] webd
Ea)9 wol7h 234 EobA7] WEolth 1A FIMO]



632 AEHMelEtpl=2X C M10-CH M5z=(2003.10)

HMTPRE T} AAE 3 dAA7 1.25¥] A= o B2 A
g 2 4 9

50
g —o6—FJM
2 40 —>— HMTP ¢
4
I ¢
o 30 X
Al W
x| \
9 20 %S ~
T Yo
10 TR e e e
e v =)
0

(A& 12) ==2f X0l WE W A4 HAIXS]

(3¥ 1% =59 A5l B A4 AN £

o Foh =29 AFrt FUMgel weEkd HMTP: é*%‘
AR e #7F Fo]E wbdd|, FJME w9 o] 713 A
< & & ok HMTPE =E=9 A5d 98¢ ¥4 o
o, 92 W9 7t 3AE Aol k29 A4t Ft
gtol mebA], Ed9] Fo|v} Yol Aol JFL P o
o g FIME =29 24 d3g w7 b, ==
o] a7t ke mEtA HA WA R e ot oeg
g AL & Uk ojAL vAAY U F4% wF A
A L=9 71 FUMESS (T 134 & = ok

200

—— FJM
o 160 —| —X— HMTP A
7 /
2H
120
r /
= 80
ol /
T w0 '
. e e == e —
o , X
1 2 3 4 5 8 7 8 10

%6}04 *3*3'{4_ Ealﬂ drtvt H4& A2 Egd kA
ol Folrh YS9 gho] 1o 7esE Hia A2
o 77t A& AUI%PE} IFOA e 7t F7t
E 19 7R olfE 100914 10007bA Ww &
ZRAZIHA a3 30709 =EE AYAR 7] Wil
£0], 100719] w=o A 2& 3079 ==& 7FYAZ
35 A Eflg 23%° FFS F= Wb, 1000709 ==
of M= 30719 =28 715 A7 A2 AA Ef9 3%
o g&S wX7 wREoltk. 2ol FJMo] HMTPEG
1ol 7}7be A& B 4 Utk ol& FIMe] HMTPREUT F
@Aﬂ@—()i)y{-] gx%g] 1-?__\;'_ REE A—]Ensl—
7188 £ 9 7F3 A7) dEolth. o & Eof, =29 A
& A7t 2 W, EFY 7 HEE AN A
MY ==g AAstE dtdEd HMTPE 4719
ghrt.

N & o o irn il
¥ _Y‘i

o OlN

E_] wo o2

125
—o—FJM
127 —%— HMTP [
E
a \
o 115 AN
| b
X N

100 200 300 400 500 600 700 800 900 1000
Yol 5

(38 14) O8e| Ay ol 2 E2|o| {3t H|E

112

——FM
—>— HMTP ]

2|
o 108 \\
E] \
- 106 \)\
104 \\\

102 ~

\\e\?_*l\’ e e — s

1 . . X

3 4 5 6 7 8 9 10

LEo| Z4

(22 15) 28O Wi 50| WS Ealo| N5 HS

o T tob |

-
N

(29 15

G O
=z

wEe] 457 371 W 2ol A W
of Zuh wEel 447 19 W, F WA 25

o



LHHO0I ZEIFHARNM E2I9 A%IE

Bjgo] 7 AL FUF F9 ==E HASY sl A
o) gyt FU3y] WiEoljth w29 A4t Fold4E
HA 3 v go] 19 7MHAE AL B UG )AL =
co] A7t Foldol upElN ©€2 =:=E AMS] dE
1o}t 2ol FIMS HMTPRET} 19] 77k AL 2 +
At} ol FIME A§- A7t wold5E HMTPRY ¥
A H B g A giiolth ¢ So =&
A ezl 5 W, 29 2 Hde AN A FIMS
30748 =8 HAste wwe] HMTPE 5719 =28 4
As A Ho
1400
e o FM P
E 1200 H =
2 — = - HMTP .
9| x~
> 1000 =
F 800 ,4X ]
A ,x
gl 600 —>e" /
? 0 x’ ‘///0/,/”’
el x*
B 200 s,/’i‘:///
0 . . . N . X .
100 200 300 400 500 600 700 800 900 1000
EEEES
(32l 16) 82| Hi o e Y A9A sl
1‘%1 1602 259 A o wE EYY HTE 297
B, Egle 293 ee =2{15]4949] swi-
tch—any‘%“j‘% o] &ate] Ateth W b Frhgh
wela 293 Bgrt S AE B o Ak oL |
w7l Agg Ao 7tAHA Rty 7] Widl, Ede A
A3lE YoM B mEolA dFE 7A7] wEelch 1
YolA FJMol HMTPRT Ege] A243 347} v 7
S 8 F Utk
1000
E
2l ——FM
¢ 800 Ry —— HMTP [}
o
z \\
. 600 X
2 \\
g 400 2y
N
200 \)‘~
a8 —~— e —
o - A —e
1 2 3 4 5 6 7 8 9 10
L =9 X
(38 17) 329 U 50 T2 T AR sl
(2" 112 =29 257t 3718 o, EdY 244 3

o
o
in
rot
3=
i
=
T
N
©
0L
re
£
e
[0}
—{J
jo>]
[95]
(4]

52 RoZt =29 A5 ZAFe A EdY 2
9% 057 9 FaP AL B ¢ A o)k =9 2
ol webd, PAsE wEe) 471 2kRez & o A%
# %3 wEg 449 8% AFds] deln 1d
o4 FIME A457h S7Hel webal HMTPRH 26jo 4

SuizkR] Egle] 293 st AL AL B 4 gtk o=
FIMe] 427} Z7bge] webd HMTPRED o %2 =&
g #aslel o ¢AE EFE AAEY] fEoh
ANEYolA AFolA FIMES A 2R
sted dEe Ak s 953 A 2
2 0§ Wy} dojudatA W
WA + A =gEdh &3, FIM2 7}
bl wEkA HAS e AAAY T7} S Ae
B F vk o]Ae &S ARt o B x=E Ao R

A3t
AEY 5 e A19E AR

o daHoz Add Ede A0l wold Ae & 4
AATE F, EPe] de FNPLEA, Bl AYe=
dg £ 4 FH F& Y+ Yo EY, FIM2
HMTPAE 7z} et A4le $5 =59 A4 =E5E
719t Huz, Al EdE fA87] A% #2144
e¥F =t gltke A4S Awy

54 &

2 =i ouyo] HEA2GAM AMZE WIt 2F
of Ztgsted ZeEe AN @Esta dgd g A
Aet7] fld we 7t 1S AL of FJME 7HY]
84 WAAE A4 x=dd Addts $AE AR

Ay 2
E2e] F A8 S FAsgch ABdod AolA
FMel 749 A e 85 A2 A2 2 4 A E

w59 el e WA FF FAAPOEA U
Be wES Zdstel F U $& PR =S8 44 ¢
A= 7198 ARG, AHHeE H4Y Edld 4g
SRA AT,

5 AT FAE =29 AR A5 we g &
AR AFes Ao oF B, A% I AZE
Wevh A4A7 b e wEE PANHDE g
5@ A4/ Gy, Be s dAHI oo Eel9
294¢ oldA B o2 AAAE AT A5E 27
sl A4 Aol YL ATIEA, o2 AT A &
Aol WA BEF 7] AT PAS AT} Wk

[1] Schoder, D., Fischbach, K., “Peer-to-peer (P2P) computing,”
Proceedings of the 36th Annual Hawaii International Con-
ference on, 6-9, p.217, Jan., 2003.



634 BEAEIEF=2X C M10-CH HM5z=(2003.10)

[2] S. Deering and D. Cheriton, “Multicast routing in datagram
internetworks and extended LANs,” ACM Transactions on
Computer Systems, 8(2), 85110, May, 1990.

[3] D. Thaler, etc., “The Internet Multicast Address Allocation
Architecture,” IETF RFC 2908, Sep., 2000.

[4) C. Diot et al., “Deployment Issues for the IP Multicast Ser-
vice and Architecture,” IEEE Networks Magazine's Special
Issue on Multicast, Jan., 2000.

[5] B. Zhang, S. Jamin and L. Zhang, “Host multicast : A fra-
mework for delivering multicast to end users,” In Proce-
edings of IEEE Infocom, June, 2002.

[6] John Jannotti, David K. Gifford, Kirk L. Johnson, M. Frans
Kaashoek and James W. O'Toole, Jr., “Overcast : Reliable
multicasting with an overlay network,” Proceedings of the
Fourth Symposium on Operating Systems Design and Im-
plementation, pp.197-212, October, 2000.

[7] Yang-hua Chu, Sanjay G. Rao and Hui Zhang, “A case for
EndSystem muiticast,” Proc. of ACM IGMETRICS '00, p.
112, June, 2000.

[8] Y.-H. Chy, S. G. Rao, S. Seshan and H. Zhang, “Enabling
Conferencing Applications on the Internet using an Overlay
Multicast Architecture,” In Proceedings of ACM SIGCOMM,
August, 2001.

[9] Dimitrios Pendarakis, Sherlia Shi, Dinesh Verma and Ma-
rcel Waldvogel, “ALMI : an application level multicast in-
frastructure,” 3rd USENIX Symposium on Internet Tech-
nologies and Systems, March, 2001.

[10] Paul Francis, “Yoid : extending the internet multicast ar-
chitecture,” Technical report, NTT, April, 2000.

[11] P. Francis, “Yoid : Extending the Multicast Internet Archi-
tecture,” White paper http://www.aciri.org/yoid/, 1999
[12] Tyler K. Beam, J. Liebeherr, “A Protocol for Maintaining
Multicast Group Members in a Logical Hypercube To-
pology,” Proc. First International Workshop on Networked

Group Communication (NGC '99), pp.72-89, 1999.

[13} S. Banerjee, B. Bhattacharjee and C. Kommareddy, “Scala-
ble application layer multicast,” In Proceedings of ACM
Sigcomm, August, 2002.

[14] S. Ratnasamy, P. Francis, M. Handley, R. Karp and S.
Shenker, “A scalable content-addressable network,” In Pro-
ceedings of ACM Sigcomm, August, 2001.

[15] D. Helder and S. Jamin, “End-host multicast communica-
tion using switchtrees protocols,” Global and Peer-to-Peer
Computing on Large Scale Distributed Systems, 2002.

[16] Sungyean Cho and Myong-Soon Park, “FJM : Fast Join
Mechanism For Overlay Multicast,” 2003 IEEE Conference
On Control Applications (CCA 2003), Istanbul, TURKEY,
June, 2003.

[17] Amgad Zeitoun, TCP Ping homepage, http://www.eecs.umi
ch.edu/azeitoun/tools.html, November, 2001.

[18] Martin Horneffer, “Assessing Internet Performance Metrics
Using Large-Scale TCP-SYN Based Measurement,” Pas—
sive and Active Measurement Workshop, 2000.

[19] C. Jin, Q. Chen and S. Jamin, “Inet : Internet Topology Ge~
nerator,” Technical Report CSE-TR-433-00, EECS Depar-"
tment, University of Michigan, 2000.

x4 o
e-mail : pastco@ilab.korea.ac kr
2001 Mgojxiistal HFE (o] 3Ah

20019 ~3A nalgsty AFE s
(o] A AH

BARk: FYA2E, FulAH2, oF
AFY, 28A

- 74 EH

- o =
e-mail : rho@shjc.ackr
19863 Fdhetal HAAAE FH (o] EHA)
19894 New Jersey T#Hhe HAFEIAR
(o] A A}
19979 ~8 A 2w
WALTE
EH f‘q Ei YA A
FH, YAz

A5 e

T

e-mail : myongsp@cslabl.korea.ackr

19759 Aedista R BAEH
(Fhb)

19823 Utah wigta F3o)g
(F44h

198543 Iowa W&tw T H7] 2
AT ST F A

d~gA) neldsta AFHEH 25

Al Rok: Butdd HAFY, YAMA2E, 2B

SHES T



