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For achieving mission-critical network applications, checkpoint recovery protocols have been researched and
developed. In coventional protocols for wired networks, stable storages to store state information are assumed
and enough bandwidth is assigned to synchronize a sender and a receiver computers of a message in order to
avoid that the message becomes inconsistent, i.e. neither orphan nor lost. In this paper, we propose a novel
checkpoint protocol in ad hoc networks without stable storage and enough communication bandwidth. Here,
a checkpoint request message is delivered by flooding. State information of a mobile computer is carried by
this message and stored into neighbor mobile computers. A candidate of a lost message is detected and stored
by intermediate mobile computer on its transmission route. Here, communication overhead for taking global
checkpoint is reduced.
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* Y BB DORRIEIC OV TRL .
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DD B NEBEFR T D FHEICOVTHRMNT 5.

#E, ARRIAFERKFLAARRT HRRE
Q05J-05 & L TiThbht-. .

BE

[1] “Radio Equipment and Systems (RES); HIPERLAN,”
ETSI,Functional Specifications (1995).

[2] “Wireless (MAC) 'and (PHY) Specifications for
Wireless Personal Area Networks,” Standard IEEE
802.15.1 (2002).

[3] “Wireless LAN Medium Access Control (MAC) and
Physical Layer (PHY) Specifications,” Standard IEEE
802.11 (1999). ]

[4] Acharya, A. and Badrinath, B.R., “Checkpoint-
ing Distributed Applications on Mobile Computers,”
Proc. of 3rd International Conference on Parallel and
DistributedInformation Systems, pp. 73-80 (1994).

) [5] Callaway, E.M., “Wireless Sensor Networks,” Auer-
bach Publications (2003).

[6] 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).

[7] Corson, M.S. and Ephremides, A., “A Distributed

" Routing Algorithm for Mobile Wireless Networks,”
ACM Journal of Wireless Networks, vol. 1, No. 1,
pp- 61-81 (1995).

(8] Elnozahy, ENN. and Zwaenepoel, W., “On the use
and Implementation of Message Logging,” Proc. of
the Fault-Tolerant Computing Symposium, pp. 298
307(1994).

[9] Gendelman, E., Bic, L.F. and Dillencourt, M.B., “An
efficient checkpointing algorithm for distributed sys-
tems im};lementing reliable communication channels,”
Proc. of 18th International Symposium on Reliable
Distributed Systems, pp. 290-291 (1999).

Higaki, H. and Takizawa, M., “Checkpoint-Recovery
Protocol for Reliable Mobile Systems” Proc. of
the 17th International Symposium on Reliable Dis-
tributed Systems, pp.93-99 (1998).

Johnson, D.B., Maltz, D.A., Hu, Y.C., and Jetcheva,
J.G., “The Dynamic Source Routing Protocol for Mo-
bile Ad Hoc Networks,” Internet Draft, draft-ietf-
manet-dsr-04.txt (2000).

Koo, R. and Toueg, S., “Checkpointing and Rollback-
Recovery for Distributed Systems,” IEEE Trans. on
Software Engineering, Vol. SE-13, No. 1, pp. 23-31
(1987).

Lampson, B.W., Paul, M. and Siegert, H.J., “Dis-

tributed Systems — Architecture and Implementa-

tion,” Springer—Verlag, pp. 246-265 (1981).

[14] Lesser, V., Ortiz, C.L. and Tambe, M., “Distributed

Sensor Networks,” Kluwer Academic Publications

(2003). -

Miyazaki, M., Morita, Y. and Higaki, H., “Hybrid

Checkpoint Protocol for Mobile Networks with Un-

reliable Wireless Communication Channels,” Proc. of

the 2nd Asian International Mobile Computing Con-

ference, pp.164-171 (2002).

[16] Morita, Y. and Higaki, H., “Checkpoint-Recovery for
Mobile Computing Systems,” Proc. of the 21st In-
ternation Conference Distributed Computing Systems

. Workshops, pp.479-484 (2001).

Neves, N. and Fuchs, W.K., “Adaptive Recovery for
Mobile Environments,” Communications of the ACM,
Vol. 40, No. 1, pp. 69-74 (1997).

[18] Perkins; C.E. and Royer, E.M., “Ad-hoc On-Demand
Distance Vector Routing,” Proceedings of IEEE
Workshop on Mobile Computing Systems and Appli-
cations, pp. 99-100 (1999).

Strom, R. and Yemini, S., “Optimistic Recovery in
distributed systems,” ACM Trans. on Computer Sys-
tems, Vol. 3, No. 3, pp. 204-226 (1985).

[20] Yao, B. and Fuchs, W.K., “Message logging optimiza-
tion for wireless networks,” Proc. of the 20th Interna-
tional Symposium on Reliable Distributed Systems,
pp. 182-185 (2001).

BRI, T RRy 7 Xy b I — I DIdDFzy IR
AR kAL ERLEBES LT AT 4 TEEE
SBLBERES, HLHH, Vol.2005, No.58, pp.13-18
(2005). :

[10]

[11]

(12]

(13

(15]

(17)

(19]

(21]

—102 —



