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An Asynchronous Checkpointing Algorithm Using Virtual
Checkpointing On Distributed Systems

Do-Hyung Kim'- Chang-Soon Park'! - Jong Kim''!

ABSTRACT

Checkpointing is the one of fault-tolerant techniques to restare faults and to restart job fast. Checkpointing algorithms in
distributed systems have been studied for many years. These algorithms can be classified into synchronous Checkpointing
algorithms and asynchronous Checkpointing algorithms. In this paper, we propose an independent Checkpointing algorithm that
has a minimum Checkpointing counts equal to periodic Checkpointing algorithm, and relatively short rollback distance at faulty
situation. Checkpointing count is directly related to task completion time"in a fault-free situation and short rollback distance is
directly related to task completion time in a faulty situation. The proposed algorithm is compared with the previously proposed
asynchronous Checkpointing algarithms using simulation. In the simulation, the proposed Checkpointing algorithm produces
better results than other algorithms in terms of task completion time in fault-free as well as faulty situations.
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/ forprocess pi, O0<=j< NY
While (pi is not ended) {
/* normal operation */
/* pl has to checkpoint */
If (current_time == Checkpoint_time) {

}
else {

}

Unset virtual checkpoint exists;
}

}

Process a received message;

if (virtual checkpoint is done in current interval) {
/* write virtual checkpointed contents of memory lo stable storage */
Take a checkpoint with virtually checkpointed confents;

/* write cumrent process stafe fo stable storage */
Take a checkpoint with current process state;

Increase checkpoint number by 1;
Checkpoint_time = current_time + MAXCPT ;

/* if pi has to process a received message ¥/
¥ (senders checkpoint number > cumrent checkpoint number) {
¥f (virtual checkpoint is existed in current interval)
Set cumrent checkpoint number to senders;

Take a virtual checkpoint with current process stafe;

else {
/* write current process state fo memory */
Set current checkpoint number to senders;
Set virtual checkpoint exists;

}
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