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An Efficient Checkpointing Method for Mobile Hosts via
the Software Agent

Lim Sung Chae’

ABSTRACT

With the advance in mobile communication systems, the need for distributed applications running on multiple mobile devices also grows
gradually. As such applications are subject to H/W failures of the mobile device or communication disruptions, compared to the traditional
applications in fixed networks, it is crucial to develop any recovery mechanism suitable for them. For this, checkpointing is widely used to
restart interrupted applications. In this paper, we devise an efficient checkpointing method that adopts the software agent executed at the
mobile support station. The agent, called the checkpointing agent, is aimed at supporting the concept of rollback-distance (R-distance) that
bounds the maximum number of roll-backed local checkpoints. By means of the R-distance, our method can prevent undesirable domino
effects and heavy checkpoint overhead, while providing high flexihility in checkpoint creation.

Keyword : Mobile Communication, Distributed Checkpoints, Recovery
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Return value: serial number of 2,'s local checkpoint included in the most recent CGS line.

1. r_distance = Current.R-distance. /* application-specific recover distance */
2. Let CHPT[1], CHPT[2], .., CHPT[r_distance] be the checkpoint records stored in the disk,

which have serial numbers of Serialp,, Serial,—1,., Serial, — r_distance — 1, respectively.

3 ap_num = number of APs in Current.join_ap[].

4 for j = 1 to r_distance do

5 cgs_exist = yes.

6. for ap = 1 to ap_num

7 if ( CHPTI[j].chpt_dep[ap] > Current.chpt_serial[ap] )
8 cgs_exist = no.

9 end_for

10. if( cgs_exist == yes ) then return Serial, — j+1

11, end_for
12. retun Serial, — r_distance.

(32! 4) FEl CalcSerialCcGS()E I3t L12|&

1. r_distance = Current.R-distance. /* application-specific maximum rollback distance */

2. Let CHPT[1], CHPT[2], ..., CHPT[r_distance] be the checkpoint records that have serial num-
bers of Serial,, Serial, —1, .., Serial, - r_distance -1, respectively.

3 ap_num = number of APs in Current.join_ap[].

4 for j = 0 to r_distance

5 needed_chpt_num[j] = 0.

6. for ap = 1 to ap_num

7 if( CHPT[j].chpt_dep[ap] > Current.chpt_serial[ap] )

8 needed_chpt_num[j] = needed_chpt_num[j] + 1.

9 end_for

10. end_for

11. cgs_line = 1.

12. for j = 1 to r_distance

13. if( needed_chpt_num[j] + j < needed_chpt_num[cgs_line] + cgs_line )

14, cgs_line = j.

15. end_for

16. forall ap having CHPT[cgs_line].chpt_dep[ap] > Current.chpt_serial[ap]

17. Send a checkpoint creation message to a corresponding CA managing ap.

18. Wait until the checkpointing requests above are all served.

(32l 5) REl ForcedCGS()E SIst LTE|

iy

Routine UpdateChptRec(message M)

=

if( M is a message toward 7, ) /* inbound message */

forall ap in Current.join_ap[]
Current.chpt_serial[ap]=max(M.chpt_serial[ap], Current.chpt_serial[ap]).
Current.chpt_dep[ap]=max(M.chpt_dep[ap], Current.chpt_dep[ap]).
end_forall
else /* M is a message from P, */
Write the content of M into a free entry of Current.sent_mesg[].
Current.sent_mesg_no = Current.sent_mesg_no + 1.
endif

© ®N DR WD

(32! 6) FEl UpdateChptRec()E <Igt L1E|

il
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