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For achieving mission-critical property in multimedia communication network systems, the authors have de-
signed a series of checkpoint protocols. A global state determined by a set of local checkpoints called a global
checkpoint is reguired to be consistent for reasonable recovery. Due to much larger multimedia messages than
conventional data messages, a local checkpoint is required to be taken even during a communication event. For
supporting such situation, the authors have proposed a novel criteria for evaluation of consistency. Though
it assumes that every communication event is instantaneous, some events are consecative. In this paper, the
authors classify multimedia communication events into instantaneous and consecutive and propose new criteria

based on efficient of induced orphan packets reducing consistency of global checkpoint.

190


島貫
テキストボックス
社団法人　情報処理学会　研究報告
IPSJ SIG Technical Report

島貫
テキストボックス
2006－DPS－129（4）
　  　2006／11／16

島貫
テキストボックス
－19－


1 e re(m): p; m

Di m send(m)
sb(m) se(m) D
m receive(m) rb(m)
re(m)
2.2
2.2.1

<pCLO, v 7pa'l—1>

m
[1]
(0N oS
|| T
P So% 7 55D
2 0 0 1
2 S g L=
*ry bT—5 Iy hI—4
—FEEEIAUE IBAEEA RNk
1:
[ ]
pao, . ..,paj—1
1 m
pao, . ..,paj—1
m
m
2.1 -
[ ]
pao, .. .,paj—1
pa;
m
m
<p@07---7p@l—1> Di m
O
bj m
2.2.2
* Sb(m): pi m <pCLO, s 7pa'l—1>
o se(m): pi m .
o rb(m): pj  m

gz2o0


島貫
テキストボックス
－20－


P b D1
2y kI7—4 *y b7—5
—EREA A b IEREAEA R b
2:
1]
[ ]
m
bag paj—1
m O pl pj pt p]
c-
[ ] €j ’
m
G m .
m CJ
time time
hao o Bk Aot— MR Ayt —
3:
pa; O [ ]
C; Di
¢j Dj
m send(m) — ¢; ¢; — receive(m)
m O
[ ]
C; Di
¢ Dj
m ¢i — send(m) receive(m) — ¢;
m O
3
[ ]
Ci bi
¢j Dj
m <pa17pa27"'7palfl>

0210


島貫
テキストボックス
－21－


D Pj D; pj my P2 My mo

m m p3s M2
¢
Cj C1 C2 C3 mi M2
¢
J
lp;i € my op; € ma

. time time 2 my ma
BRI Ik MRy Dky € M1 Piy € M2 receive(pg,) —
send(pk,) Pky Pk
4: Ip;
Co receive(lp;) — send(py,)
send(pax) — ¢ i
¢; — receive(pax) pay, :
- receive(lp;) — send(op;) op; M2
[ ] 2]
Ci Di
G Dj
m <pa'17pa27"'7pal—l>
¢ — send(pay)
receive(pay) — ¢; pay,
O
2]
[ ]
0 5)
[ ] [ |
O
1) p1 m p2 Mo
b3 M2
2)
9 ° sb(ma) — re(my) — se(ms)
mo
4 ( 6(a) 6(b))
L3 rb(mq) — se(ma) — re(my)
m2 ( 6(c)
6(d)) O
6(a) (b)
5 p1 * P2

0220


島貫
テキストボックス
－22－

島貫
テキストボックス
－22－


y4i

® D2

® P2

P
m; 3 Pr b, P
my my n
Atime Atime
(a) (b)
P P; P; P1 P, P;
mj my my
n
” . -~
time time
© (d)
6:
Ipa; € my send(pa;) — 1 sb(mg) —
co — Treceive(pa;) pa; € my
re(mi) — send(paj) c2 — send(pa;)
receive(pa;) — c3 pa;
Ipa; € my send(pa;) — 1 sb(mg) —
co — receive(pa;) pa; € mo
receive(pa;) — send(paj) ca — send(paj)
receive(pa;) — c3 pa;
6(c) (d)
dpa; €
my send(pa;) — sb(ma) —
ca — receive(pa;) pa; € mo
receive(pa;) — send(paj) ca — send(paj)
receive(pa;) — c3 pa;

0230

m = <p0,...

MC(m)

value_ratioorphan

e value_ratioj,s =0

value_ratiop,s = 1
MC(m)

value_ratiogrphan # 1

value_ratioys:

value_ratioerphan = 1

value_ratio,st

MC(m) 7 8

,Di—1)

value_ratio,st

MC(m)
MC(m)

Il
o

MC(m
MC(m)

~—

1
0

value_ratioorphan

1

)

—m—=======0

MC(m)
1
0
value_ratio,,,
7
MC(m) |
l¢
0
value ratioyppan
8:


島貫
テキストボックス
－23－


Ua/lue—ratioinducedorphan

° Ua:lUe—ratioinduced_orphan =0 MC(’ITL) =1
L] 'Ualue—ratioinduced_orphan =1 MC(m) =0
o MC(m) Ualue—ratioinduced_orphan

dMC(m)  _ dMC(m)

dvalue_ratiol,s; — dvalue_ratiojnduced_orphan

(1]

U@lue—Ta/tiOinduced_orphan

value ratio

induced_orphan

Chandy, K.M. and Lamport, L., “Distributed Snap-
shots: Determining Global States of Distributed Sys-
tems,” ACM Trans. on Computer Systems, Vol. 3,
No. 1, pp. 63-75 (1985).

Osada, S. and Higaki, H., “Checkpoint Protocols
in Multimedia Communication Networks,” Proceed-
ings of the 2nd International Conference on Software

Engineering, Artificial Intelligence, Networking and
Parallel/Distributed Computing, pp. 346-353 (2001).

0240


島貫
テキストボックス
－24－




