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Checkpoint-based Job Migration Technique in Mobile Grids
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Dae-Yong Jung* - Tae-Weon Suh'" - Kwang-Sik Chung*" + Heon—-Chang Yu

ABSTRACT

There are many researches considering mobile devices as resources in mobile grids. However, the mobile device has
some limitations: wireless connection and battery capacity. So, the grid operations using mobile devices have lower
reliability and efficiency than those in fixed grid environments. In this paper, we propose a job migration scheme using
mobile devices to overcome these limitations. The proposed job migration scheme predicts failure condition during
execution and takes checkpoints. Then, if the failure occurs on mobile device during execution, the executing job can be
migrated to other mobile device by checkpoint information. To perform the proposed migration scheme, we establish a
mobile device manager on a proxy server and a status manager on a mobile device. Connection, wireless signal strength
and battery capacity of mobile devices are identified through two managers. The simulation results show improvement
of efficiency and reliability during execution.

Keywords : Mobile Grid, Job Migration, Checkpoint, Signaling Strength, Battery
Capacity
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// signal : APRYE W& signal

1 signal_ condition(signal) {

2 if (signal_threshold == signal) {
3 checkpoint () ;

4 }

5 else if(low bound > signal) {

6 request the job migration to

7 other mobile device;

8 }
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// battery : battery capacity
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// system_set user system setO &,
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1 battery condition(battery) |

2 if (battery threshold == battery) {
3 checkpoint () ;

4 b

5 else if (system_set > battery) {

6 request the job migration to other
7 mobile device;
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1 EVENT status manager() {

2 while (true) (

3 signal condition(signal);

4 battery condition(battery);

5 }

6 1

7 EVENT mobile devices manager () {

8 while (true) ({

9 connection_check_of mobile devices;
10 time_check of job completion;

11 if(fault before checkpoint) {

12 restart the job on other mobile
13 device;

14 }

15 if (fault after checkpoint) ({

16 job_migration():

17 }

18 }

19 }

20 job _migration() ({

21 select other mobile device;

22 send the checkpoint from storage to
23 the selected mobile device;

24 }

25 checkpoint () {

26 take a checkpoint on the mobile

27 device;

28 send the checkpoint to the storage;
29 }
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