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A Consistent Checkpointing for Clusters

TOSHIHIRO NISHIOKA,T ATSUSHI HORI,t HIROSHI TEZUKATt
and YUTAKA ISHIKAWATt

This paper describes a consistent checkpointing (CCP) technique for clusters. The proposed
CCP uses a process switching mechanism of parallel processes (called network preemption) to
ensure the checkpoint consistency. To obtain the scalability, local disk of cluster node is used
to save a snapshot of a parallel process. The proposed CCP is implemented and is evaluated
using NAS parallel benchmark programs. The evaluation results show that the CCP causes
negligible overhead at usual execution. But the ideal scalability of checkpointing cannot be
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obtained because the I/O performance of local disks are widely scattered.
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01 RWCPCC-IIOOO

Table 1 RWC PCC-II specifications.
# of Compute Nodes 128
Network Myrinet
Node Processor PentiumPro
Chip Set 440FX
Clock [MHz] 200
Memory [MB] 256
Disk [GB] 4
Local OS Linux

03 RWC PCC-II
Fig.3 RWC PCC-II.
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02 ccpUO00OO0O0OO0DOOOOOOOO
Table 2 Elapsed Times with/without the CCP library.

# of nodes CCP lib. EP LU MG
128 oo 35.86 167.7 7.03
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03 0O000oo0ooOOooOooooooDoooOoon
Table 3 Elapsed times of normal and restarted
execution.

# of nodes oo EP LU MG
128 oooo 35.73 | 168.3 7.00
ooooo 35.69 | 170.9 7.16

64 0oooo 71.29 | 305.1 | 11.82
ooooo 71.25 302.1 12.57

1280000000 sec

04 0000D0DOODODOOOODO
Table 4 Breakdown of checkpoint elapsed time.
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Fig.4 CCP bandwidth at NPB.
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Table 5 Checkpoint file size at NPB.
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Table 6 CCP overhead.

program raw ckpt #ckpt overhead
ep.B.64 71.72 | 78.12 12 6.40
ep.B.128 35.86 47.48 13 11.62
ft.B.64 123.6 220.0 10 96.4
ft.B.128 58.34 | 149.1 9 90.8
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Fig.5 Elapsed time to write memory images.
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Fig.6 256 MB file creation time (histogram).
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