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1.2 ZEBEEFHIHITHER K1 Jg—A Pthreads B2 /7 7, Horfr, main

AR Y I PAT MO T 48 4F R G A i
JE  ANTR B LR JEE 2 5 L AN [] A 2 A 5 B 155 DL 1Y
PR AT BRI A E A Rl A BT DL T, 24 i
F 4 T 52 PACAT L AT RE 23 7 AR AN TR R & R IR
Y HUIRIFR, 2R R AT AT S
B E PRI, FE AR A U PHAT AN A2 3t AT R fy R AT
FPITERIC R IR Z (A A B i create S FR (L FE
ZIZ AL join K&, LR AR Z [F] R 2 signal-wait

>

1: SignalType c;
2: ThreadID tidl, tid2; 16:
17:

3: void main() { 18:
4: 19:
5: create(tidl, threadl );/ 20:
6: 21
7: wait(c); —<€—send 22:
8: 23:
9. join(tid2), snd o

10: create(tid2, thread3);,

11: -

12: signal(c);

13: Join(tidl);

14:

15: void thread1() {

Join(tid2);
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Join (tid2 ) A LAZE L Xf W Y thread2 ; 8K )& , main X T
5512 17 signal (¢) % {5 5 WU thread] 55 21 771
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join(tid1) HFr st N Y threadl

25: void thread2() {

26:
create(tid2, thread2);
;';'.gna/(c); &7 3
w;zit(c);
27: void thread3() {

28:
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gy wait F1 join 1541 [ VLI G 2

1. AYHREEBAI sch _ list (A TR N — DA%
1% stack ;stack IR TICEH <id, p > HL, H
Hid FRKRETRRAT , p Fn TR A A0 B 5

2. 5. push( < main. id, main. entry () > ), H
main. id ¥ main FELHLFAFRLE

3. sch _list. push(s)

4. whilesch _ list "PAFAEARSIHTSE YL AL begin
5. BEMLELSE sch _ List HA)—ICHK s

6. FAF s BERTIUCER <sp. id, sq.p >

7. if s, p S REIE T A] A() begin

8. s.pop();s. push( <s;. id, succ(s,.p) >)

9. s. push( <s;.id, A.entry() >)

10. end

11. else if s,. p Ay exit( ) i) begin

12. s. pop()

13. end

14. else if s,. p LRI IEA] create (tid, foo ) be-
gin

15. 5. pop(); s. push( <sp.id, succ(sp.p) >)

16. s’. push( <td, foo.entry() >); sch _ list. push
(s™)

17. end

18. else if s,. p NERFEL 11141 join (1id ) begin

19. ifhungry( ) begin

20. DERC join (tid) i sch _ list HEFRRIRFTH tid (1)

21. LA R td BIEAR I sch list I BR

22. s.pop(); s. push( <s,.id, succ(s,.p) >)

23. end

24. end

25. else ifs,. p HLEFE [R5 4] wait (¢ ) begin

26. ifhungry( ) begin

27. VLR wait(c) Fl sch _ list F signal(c¢)

28. s. pop(); s. push( <s,.id, succ(s;.p) >)

29. end

30. end
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31. elsebegin

32. s.pop(); s. push( <s,.id, succ(sp.p) >)
33. end

34. end
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Benchmarks #LOC #T #N
posixtext suite. 1-2. ¢ 286 3 140
posixtext suite. pitest-2. ¢ 363 7 335
posixtext suite. stress. ¢ 358 6 406
posixtext suite. s-cl. ¢ 648 3 1097
posixtext suite. s-c2. ¢ 409 3 476
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Multi-threaded program analysis with static scheduler

Zhou Qing™ ™ , Li Lian™ ™ , Feng Xiaobing " ™
( " State Key Laboratory of Computer Architecture, Institute of Computing Technology ,
Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100190)
Abstract
Static multi-threaded program analysis is an effective method to analyze the behavior and characteristics of
multi-threaded programs at compile time. This paper proposes an algorithm based on static scheduler to simulate the
execution of multi-threaded programs. Thus the behavior of multi-threaded programs can be obtained more accurate-
ly without running the code. The experimental results show that the method can effectively improve the recognition
and matching accuracy of synchronization in multi-threaded programs. And it can be regarded as a fundamental a-
nalysis for detecting the performance bottleneck and bugs in multi-threaded programs.
Key words: static multi-threaded program analysis, multi-threaded control flow graph ( CFG), schedule,

synchronization relation, may-happen-in-parallel analysis
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