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Extension of Adaptive Totally Ordered Multicast Protocol

AtTsusHl HosovA,t FUMIAKI SATOt and TADANORI MIZUNOft

In the distributed applications, such as distributed virtual environment, teleconference sys-
tem and distributed shared memory, Totally Ordered Group Communication Service (TO-
GCS) is the essential infrastructure. Especially, totally ordered multicast has been researched
all over the world. In general, since it is assumed that many members take part in the group
communication and members are scattered in large area, the system is required to guarantee
scalability and totaly ordering. In this paper, our goal is to design the totally ordered mul-
ticast protocol which is better than existing method in terms of scalability. To realize this
method, we propose the new methed which integrates sequence server method with adaptive
totally ordered multicast protocol, guaranteeing totaly ordering. The purpose of this method
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is to improve the problem on load centralization and too many dummy messages.
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Fig.1 Sequence server method.
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Fig.3 Ordering guarantee of ATOP.
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Fig.4 System structure of extended ATOP.
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Fig.5 Sending messages.
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Fig.6 Sharp increase of transmission rates.
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Fig.7 Adjustment of transmission rates balance with

dummy messages.
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Fig.8 Sharp decrease of transmission rates.
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Fig.9 Avoidance of delivery blocking with dummy

messages.

4. 00000000

goboobooboooooobooooooooogn
goooooooooboooooobooobooon
O00oO0oOooOoOoATOPOOOOOOOOODOOO
gooooooooooooooooobooobooDoon
goooobooooooboboboooooobooooboo
oooooooDoo

4.1 ODO00OO0O0OO0OOOO0OOO
gooooboooooooooooooboooon
gooooooooboooooboooboooooo
oboooobooooooooocooooooon

e J0DODDOUDOODOLs/OOOODOO

e JOOOODODOSs

e I 0OOODOOOOOOODOOCO100ms

e J0UIDOODODODOODODODO300ms

e JODODOOOOONO100



144 goooooooo

e 0 00D DO 102050100200 100

e 00D00ODOOONDODOOOD1IDO/15s01

0/7.5s

0000000000000000000 0000
000D0D00000000D000000 100000
000 0000 1020501002001000 00 000
000000000000 1000200 100502010
ooo

00000 100000000 1000000000
00000 100000000000000000
0000D0000000000O0000 1000000
000010000000000000000000
000000000000000000000000
0000000000000000000 ATOPO
000000000
00000000000000000000000
000000000000000000000000

O0ooo 8Uoooooooooooooooo

gboooooboobodoooobo obodooo 3000
gbooobooooooooooooooboooooon
gboooooobooobooooobooo

gboooooooboooobooooooobooboooo

gbooobooooooboooooboooooooboobo
gboooooooooooobo
oooboooobool1oooobooooooono
goooooooooooooboboboboobooo
goboooooboooboboooobobooooboon
oooob 1msOO0OO0OO0O0OOCOO
goooooooooooooobooooooon
gooobobodooboooobooboooooboboobooo
gbobooodoooooooooboooooboobooo
goboooooooooooobbooooobooooon

goboooooooooooooDOod 4msd10msO

2smsO00000000O00O000OO0

4.2 O 0

4.2.1 000000000
gooobooooobooboooooooooboboooo
gooboobooooooooooobooooooon
gobobooobooooooooooooboooooa
O0o0ooOooooO0O 30000oooooo ATOP

gooooooobooobocboooboobooD o0

gbooobOoo1l1b0000oocooooooooon
gooooooooooooooboooocooooon

oooooooooOooobooooooobooooooo

gooooooooooboooboDobbbooon
oono

Feb. 2001

- AEEEREINC R AL
v RESEEIE N> b 1E/15s
-o BISHRERET A~ b 1E/7.55 i

E§ & & &

HI—=Xyt—TH(/s)

E

[P - ¢
010 000000000

Fig.10 Number of dummy messages.

diooboooOOoboOoooboooooooooboo
00000 0o0O00OOo0oooOoooO AToPOOODO
gooo0oooooo0oooooooboobooon
gooooobooooobooooobobooboooon
gobooboboooooooooooooo1oo00a0
gooooooooooboobooooooooon
goboooodoogbileobobonooooobooo
gooocoooooooboobooooooooobooo o
godsgloo2000b00b0000booooboooa
gooboloooooobooooooooboooooo
gooobooooobooobooooooboboDbobooo
oooooo

gooooobo1oo000o0ooboooboooobooon
goooboooooooobooooooboooboDbOon
goboobooooooooooood

4.2.2 000000

gboboooooooooobooooobooaoo
dooobooooooboooobooooooooo
goooooooooooooooboooooooon
ooooboobooooobobobooooooooooboo
ooooooooooooooooooboooboboooo
goooobooooooobooobooooooobo
gooooooooboobobooboooooDbbo
goooooooooobooooooooboobooboo
goooodooboooooooobooooooa
goobooooooooooooooon
000000000000000004msO0000
oo oooobooooooboobooooooboooboo
gbooooooooonb 10msO025ms0 00000
oo ooooooobooobooooooooooo
goobooooboooooooooooooboooon
gooobooooboooooobooooobooooDbo
o000oooD 1omsO0000O00D0OSB00000



Vol. 42 No. 2

3

Ve S —H L Y — /N ABRERS 4ms
Ve =L Y —NAIEEER 10ms
me- ¥ — 4 L 2 Y — NAMBEERE 25ms

8 8

R

B

T FERERE(s)
3

3

o

o

011 000000
Fig.11 Reach time average.
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