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Efficient Instrumentation for
Performance Improvement Assessment of MPI Programs

YUkl KANBE," MASAO OKITA,t FUMIHIKO INOt
and KENICHI HAGIHARA?®

This paper proposes an efficient instrumentation technique for assessing the performance
improvement of MPI programs. This assessment is based on what-if predictions, which give
a predicted execution time if the target program is modified according to typical tuning tech-
niques. In order to reduce the size of trace file, our instrumentation technique aggregates
records of communications that have no influence on what-if predictions. Such unnecessary
records are automatically identified during program execution, according to the call times of
send and receive routines. We also show a case study, where the time for what-if predictions
as well as the size of trace files is reduced roughly into a half.
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Input: £, trace file containing communication events
Output: L', aggregated trace file

1: Algorithm Aggregate(L) {

20 L= ¢
3:  while (£ # ¢) {
4: Select ey, eq,; € L such that ey ; — eq,; is

the earliest paired communication;
5 if (IsAggregatable(ep s, eq,;) = true) {
6: Delete ep,; and eq ; from £; // Unadded
T } else {
8 Add ep,i, €q,; to £’ and delete them from L;
9

!
10: }

11: }

12: function IsAggregatable(ep i, eq,;) {

13:  if (ep,; or eq,; are for what-if prediction) {
14: Leave dp ;41 and dg, ;41 as variables;

15:  } else { // For Fig. 3(a)

16: dp,it1 = dpi;

17: dq,j+1 = min(dp,i, quj =+ UIqu);

18:  }

19:  if (dp,s = dgq,;) { return true; } // Eq. (1)
20: else { return false; }

1: int MPI_Send(message) {

2:  tp,; := PMPI_Wtime(); // occurence time of e, ;
3 Copy message to static_buf with d, ; and t, ;;

4 PMPI_Send(static_buf);

50 dpit1 = dpi;

6: }

7: int MPI_Recv(message) {

8 tq,; = PMPI_Wtime(); // occurence time of eq ;
9 PMPI_Recv(static_buf);

10:  Extract message, dp,; and t, ; from static_buf;
11:  if (IsAggregatable(ep s, eq,;) = false) {
12: Record ey ; and eq ;j with t, ; and tg j;

13:  }

14: }
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