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Abstract  The cyclic debugging approach often fails for message passing parallel programs
because they reveal non-determmunistic characteristics due to message race conditions. This paper
identifies the MPI events that affect non-deterministic executions, and then converts the concurrent
execution to the sequential one that is controlled in order to make it equivalent to a reference execution
by keeping their orders of events in two executions identical. This paper also presents an efficient
algorithm for the causal distributed breakpoint, which is initiated by any sequential breakpoint in one
process, and restores each process to the earliest state that reflects all events that happened causally
before the sequential breakpoint. So a cyclic debugging approach can be used in debugging MPI
parallel programs as like as in debugging sequential programming environments.
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dE 29, wWAA £4 FER, int MPI_Send(void
*buf, int count, MPI_Datatype datatype, int dest, int
tag, MPI_Comm comm)®] ek Al X8 g 3£
£ v 2tk
/*Define data types and their length for the event

record and data. An event record consists of lwo

MPI_INT tvped data */

Cap_length[0] = 2; Cap_type[0]= MPI_INT;

Cap_length[1]= count; Cap_type[1]= datatype;
/*Absolute addresses are made for an event record

and data Cap_vector is for an event record and

Cap_displ is its displacement relative to address

0 =/

MPI_Address(Cap_vector, Cap_displ);

MPI_Address(buf, Cap_displ+1);

/+Define a newly derived data type, Cap_newtype,
for a data and its event record. */
MPL_Type_struct(2, Cap_length, Cap_displ, Cap_type,
Cap_newtype);

/+*A new data type, Cap_newtvpe, is committed and
can be used in send communications later. */
MPI_Type_commit{Cap_newtype);

/+Send a message with a newly derived data type. */
MPL_Send(MPI_BOTTOM, 1, Cap_newtype, dest,
tag, comm);

/*Release the new dala (vpe =/
MPI_Type_free(&Cap_newtype);
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