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A Tree Configuration Algorithm for Reliable Multicast Protocol

SATOSHI MORITA,T TAKANORI HURUKAWA, Tt KAZUHIRO YAMADATf
and FUMIAKI SATOft

In development of distributed applications, Reliable Multicast Protocols are the important
infrastructure. For different applications and scales of the systems, many Reliable Multicast
Protocols have been developed. The main theme of the Reliable Multicast is the efficient re-
transmission mechanism. In this paper, we propose a new tree configuration algorithm for the
Reliable Multicast, which has tree based retransmission mechanisms. This algorithm aims to
configure a balanced and small tree, for distributed retransmission. And we propose Backup-
Link algorithm for network what occur suddenly disconnection between multicast members.
Simulation of joining and leaving tree was performed for evaluation of the scale of the tree
and balance of the retransmission load. From the comparison with the other method, the tree
of our approach was smaller and more balanced. And, simulation of Backup-Link algorithm
shows the effectiveness for that network what often cause disconnection.

goooocooobooooboooooooooboooo

1. 0D Oonodgd
ooooooooooooobooobbooooooo
gooooooboooooooboooboooboooon ooooboooooooooboobooooboooboo
gooooobooooooooooboooobooooboon 000000000000000000009719g
0000000000000000000000Y20 oooooooooooooooooooooooo
oooooooo®o000000O0Y00000non oooooboooboboooooboooooooooo

0000000000 Y0000000000000 goooobooobooboooobooooooood
gbooboobooooooobooobooooboooo gboooooooboooooooOoooboooooo
obooboooocoboobboobOoobooooooo ooooooo

gbobodoooooobobooboooboobooo gooooboooboobooboooboboobooobooo
godooooooooooooooboooooo
fobobooobboooon Jgoo0odoooboooobooboooooboon
Graduate School of Information, Shizuoka University
00000000 000000000000000000000000
Faculty of Information, Shizuoka University 00O000o00o0obOOoOooOooo

599



600 goooooooo

oooooooobooobooOoboooOooooo
goboocbooooboooooooboobooooobooo
gooooooooooooobooboooooooo
gooooooooboooobooooboobooooboooa
gooboboooooooooooooboobooo
gbooooooooooboobooooboooobbooo
goooooooooooooooobooobooooo
gooobooooooooooooooooooon
gbobooobooboooboooobooboooooood
goooboooooooooooooooobooon
gbooobodoooooobooooooooooooo
gboooooooobooboobooooooooooboooo
gooboobooooboooboooooooooo
gbooooooooobooooooooboooooo
gobooooooocoooooboooooooooo
gobooooboboooooooooooo

goboooooooooooboboobooboooo
goooooooooooboooooooobood
gooobooobobooooobooooooo
gobooobooooooooooobooooooooo
oooboooooooooooobooobooooooon
gooobooooooboooboooobooooo
goboobooocoooboooboooboooooooo
gooboooboboooboooboooboooooooo
gooooooooocOoOobOooooooboooo
goboobooobooooobo0oooooooooooon
goooboboooooooooooooboooooo
gobooooooooooooooooooooon
goooooboboooooooooood
gboobo200000000o0oboo0oboooooso
gboboooooooobooooooboooooo
ooo0oo0bobo400000000000000O0O0O0
sO00000000000000000000O0O0AO0
gobOoooboboeOonobOOOOODOOOODOO
goooooboobooooooooboDbOooboooooo
gobooboooooboooooooroooooooon
gooooboooooobooboobooooo sbooo
goooooooo

2. 0000000000 O0OoOooooooo
oo

oooobooooooooobooboooobooo
gobooOoooooooocoooboboOoobooooon
2.1 0000000000
gooooobooooboooobooboooooooo
goooobooobooooboooboOooooooboooo

Mar. 2003

000000000000000000000000
000000000000000000000000
oooooooo®~9g
00000000000000000000000
00000000 IPODOODO UDPOOOOOOD
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
0000000000000 00000000000
000000000000000000000000
000000000 NackOOOOOODOOOOOO
0D0000000o0on
00000000000000000000000
000000000000000000000000
000000000000 NackODOODOOOOOD
000000000000000000000000
00000000000000000000000O0
0000000000O00000000000000
000000000 NackODDOOOODOOOOOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0oooQ
00000000000000000000000O0
000000000000000000000000
0000000000000 00000000000
0O0ooooooo
0000000000 1000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
O0DO00000O0000000O000tht3)~s,
2.2 00000000
00000000000000000000000
ooooooooooot'®o
0000000000000000000000O0
000000000000000000000000
000000 1M0000000000000000



Vol. 44 No. 3
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Fig.1 Join process of the previous research.
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Fig.2 Node depth.

gbobobooooooooobooooo
goooooooooobooboooooboobooo
gbooboooooooboooboocooooooo
goooooooooon
3.2 0OOO0OO0OO
ogoooobooooooooboboooooooo
oooooobooooooDo
3.2.1 OOOOOOOOOOO
goboooooooooboboooooooooa
gooboooodooooooooooooooboo
gbobooooooooobooobooooboooooo
doooooboooooobooboooooooboooo
gbooooboooooboobobooooooboboon
gooooocooboooooboooooooooo
ooo
goooboobobobooobooooobooooooo
goooobooooobooboooboboooooooo
gooooboooooooooooboooooog
gooooooodoooooooooooooood
goboooobobooobooooloooooboooo
gbooboooooooooocoooooooooono
gboboobobOoooboooboooooooobobobobo
oooboO0oo0 200400000 SOTOUOVDOO
0000000000 o0oU0 AIOA mOA n(A
I1>Am>An) 0000000000 200000
000000000 Al+ AmO0An0O00O00OO
000000 Al+AmO000
oobooooooooooboooooooo
3.2.2 O00OO0OOOOOOOO
gooooooooooobooooobooooo
gbooooobooooboooooobOoOooboOooooa
goboooooocobooooobooooooobooo
gooobooooooooooboooooooon
gobooboooboooooobobooboooobooooooo
gooooooooboooooooooboooooooo
gobobooooobobooobobooobooo

Mar. 2003

goooobooooobobooooboouooooooao
gbooooboooboooooobooboooooo
goooooOooooooobooocOoooooobooo
gobooooOoooobooooooboooboooooo
ooooooo
3.23 0D OOADO
ooooooooobooboooobooooooo
gboodobooooboooooooooooooooa
gobooooboboobooobooooooooboooon
goboooooooooooobooooooooooo
gooboodooooooboooooooooooo
gbooooooobooobooooboooobobooooon
oobooooooocbooooooobooooonn
goooooooboooobooooooboooobooo
oon
goobooobooboooooooobobbooooo
gooooboooooboo0oobobooooooooo
gooboooooooooooobooooooooa
gboboooooobooobooboooooooogo
gooooooooboooooooooooooon
gbooooooooooocbooooooobooOoooo
gboboooboooobooooobooooocoobooo
goobooooooooooooooooooooon
gbobooooooooooobooooboboooooo
gbooobooooooooooobooooooaoon
gooooooooooooooooobooooo
goboooooooooooooooooboooo
goodoooboooooooooooooboooogo
3.2.4 O0O0OOOOOOOO
ooobooocooboobooobooobooooo
goooooooooboooooooobooboobooo
gooooobooooooooobooooobooooo
0000000 AtO00D0DD0OO0OD0OO00O00 AQOO
gbooooooooooooooboooooobooon
000000000 AQUDOOO AtOOO0OOO
00000 AR(AR=AQ+At) 0000000
gobooooobooooooobobooobooooo
gboooooobooooobooooooooooo
gbbooooooooooooooooooooao
goboooooboobobooooboooooboooboOoo
0000000 AROOOOODOOOOOODOOO
gooobooooobooooboooboobouooboooooo
00o0oU0oooooooooOooO AsOoooo
00000000 ARODDOODODOOOOOODOO
AS=AR+AsO0000O00OOOOOOOOO
goooooooooooooooooooonboo



Vol. 44 No. 3
ogoooooo
4. JO0O0O0OO0O0OO0oOoOOoOOoo

ooooooooooocooooboooooooo
goooboooocoooboooboooooboooo
gooobooboooooooboobooooobooooon
gbooooooooooooobooobboog
goobooooooooooooboboobooaoo
gboboobooooooboooooooooooooo
goooooooooooooooooooboaooo
gobooooooboooboobooboOoooooooo
goobooobooooooobooobooboooooo
gooono

obooooooboooooooon

4.1 00000000000

goooooooobobooobooboobobooo
goooooooooooooobooooooooDbo
gobooooooodoooooooobooooooan
oobooooobooOoooooooonosmooano
gboooodoooooboboooooboboboooon
oboooobooobobooooooboooboao

oboooboooooooboboooooobooo
gobobooooooooobooobooooboooooo
gooooooooooboooooooobooooo
gooooooooobooobooooon

gobooooooobooobOooooooooboo
gooooooooooooooobooobooooobooon
gobobooooboboooooooobooboooon
00 AckOO0OO0OO0OOOO0OOOOODOOOOOOO
gboooobooooooooooobooboooooo
goboooboobooobooooooooooboooo
gobbobooooobooboooooobooobooooo
gobooobobooooooooobooboooooooon
gboboooobooooooooooooboboboono
goooooooooobooboooooooooo
goboobooooooobboobooooobonoo
gooboooooobooooboooooboDbOoon
gboooooboooobooooooooobooood
gooooboooooooboobooooooooon
gooooo NDODOOOOOOOOOoOoDOooOOoO
ON-10000000O00000O00D0000O0
o0ooUo 2(N—1)00O0ooooooooood
goooooooooocoooooboobooobooo
02(N—-1)+NOOOOOOOOOODOOODOO
1.500000000000000000D00DOO
obobooooooobooooboooobooooboobooo

goooOooooooooboOoooooobobooooo 603

—— Normal Link

—————— Backup Link

03 ODO0OODOoOooooo
Fig.3 Backup-link method.
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Fig.15 Max-depth and weight for join frequeney:
Update frequency of node depth is limited.
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