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Abstract We introduce a new performance evaluation methodology that helps programmers
evaluate different tuning alternatives in order to improve program performance. This methodology
permits measuring performance implications of using tuning alternatives. Specifically, the methodology
predicts performance after workload migration for a distributed or parallel program in contrast to
traditional performance methodlogies that quantify time spent in program components for bottleneck
identification. The methodology thus provides guidance on workload migration. The methodology also
permits predicting the performance impact of changing the underlying network. The methodology may
evaluate performance incrementally and online during the execution of the program to be tuned. We
show that our methodology, when it is implemented and used, permits accurately predicting the
performance of different tuning alternatives for a test suite of six programs.

Key words : Evaulation of Performance Tuning Alternatives, Measurements, Prediction, Tools,
Online Analysis, Distributed and Parallel Computing
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1. UpdateState(Event):
2 IF Event's type is endRecv AND its send event has not been reported
3 Event.state <- pending
4. ELSE Event.state <- current
5 IF Event's type is endRecv AND its send event has been reported AND
6 Event.remotePred.Cs > Event.localPred.Cr
7 Event.waitTime += (Event.remotePred.Cs -~ Event.localPred.Cr)

8. Report{Event):

9. add Event into GAG

10. Event.state <- reported

11. IF (Event.remoteSuc && Event.remoteSuc.state == pending)
12. UpdateState (Event.remoteSuc)

13. IF (Event.localSuc) UpdateState(Event.localSuc)

14. EarliestEventTime (Event):
15. IF Event’s type is endRecv

// Time when Event is chosen as the cufrent one

16. return Event.waitTime + group(Event).time
17. ELSE // CNER (Current Non-End-Receive) Events are all current events except endRecv ones
18. return Event.procTime * |CNER events| + group(Event).time

19. EventArrival (Event):
20. insert Event into PAG

21. IF (there is no un-reported event for Event's Process) UpdateState (Event)
22. ELSE Event.state <- queued

23. WHILE (Bach Process has a current or pending Event)

24. neEvent <- CNER Event with the smallest EarliestEventTime (Event)

25. eEBvent <~ current endRecv Event with smallest EarliestEventTime (Event)
26. IF (neEvent AND

27. (no eEvent OR EarliestEventTime (neEvent) < EarliestEventTime (eEvent)))
28. FOR EACH (current or pending Event in neEvent's Group)

29. IF (Event.state == pending)

30. Event.waitTime ~= [CNER Events in Event's Group| * neEvent.procTime
31. ELSE Event.procTime -= neEvent.procTime

32. group (neEvent) .time += |CNER Events in neEvent's Group| * neEvent.procTime
33. IF (neEvent is a send event)

34. neEvent.Cs <- group(neEvent).time

35. ELSE IF (neEvent is a startRecv event)

36. neEvent.Cr <- group(neEvent).time

37. Report (neEvent)

38. ELSE

39. FOR EACH (current or pending Event in eEvent's Group)

40. IF (Event.state == pending)

41. Event.waitTime -= eEvent.waitTime

42. ELSE Event.procTime -= eEvent.waitTime/ |CNER Events in eEvent's group|
43. group (eEvent) .time += eEvent.waitTime

44. Report (eEvent
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3. Networking Performance Evaluation Metho-
dology(N-PEM)
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