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Abstract: Deterministic replay provides the possibility of reproducing parallel program execution. In order to get
excellent performance in replay-runs, this paper proposes a parallel replay method based on shared memory
dependency parir, which conducted by offline analysis of original log generated in record-runs to recognise the record
items with memory dependency relationship, and each thread only executes these record items in order in replay-

runs. Performance evaluation using PARSEC benchmark shows that this method introduces little overhead in replay-

runs.
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Algorithm 1 Build Transfer Interval Topology

Input.

record item list, LIST;
Output;

transfer interval topology;
1. while (1) then
2. x = SelectRequestItem(LIST); // select next request permis-
sion record item

3. if x is NULL then

4. return; // record file scanning is completed

5: forin Queue then // Queue is working_queue stores request
permission item

6: if (x. page_addr == . page_addr) is not true then

7: Queue, add(x); // another transfer interval is started

8. continue;

9. if (.state == R) &.&. (2. state == R) is true then

10. BuildParallelRelation(, x); // threads share READ page
11 elseif (. state == R) &.&. (2. state == W) is true then
12. CompleteTransferInterval(, x, WAR);

13: Queue. remove() ;

14. Queue. add(x); // another transfer interval is started
15. elseif (. state == W) &.&. (&. state == R) is true then
16 if IsBuiltDependencyRelation() is true then

17. BuildParallelRelation (, x); // threads shared

2017 4F
READ page
18; else
19. BuildDependencyRelation(, x» RAW); // first thread
owned READ
20 Queue. add(x); // another transfer interval is started
21: elseif (. state == W) &.&. (a. state == W) is true then
22 Queue, add(x); // another transfer interval is started
23 Queue. remove() ;
24 if IsBuiltDependencyRelation() is true then
25 CompleteTransferInterval (, NULL, RAW); // last
transfer interval
26 CompleteTransferInterval (, x» WAR); // current
transfer interval
27, Queue. remove() ;
28: else
29 CompleteTransferInterval(, o+ WAW);
30 continue;
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