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WES F2 78] £ (loop-carried dependence)d 7Hil Fxo] didol 2431y $18F 252 wlgo|
e teldct. AT 72 % Aol g Fist "W*‘" Jejsted RXE A AR dgdsie A

Z 2A1E9 1Yolnt BdA)y] AxwlE I o ElFel Ags] s Ak whist dEd )
HES 2= HdE ?ﬁﬁhi\:} ¢4 z2an Axg gl ghe doshl sl MEE s
vl EAE Aa) Algkd S HEE OE 7Sl vlE 2AleY evjs|l=g 2 AA 2o 5

& AZRE Fo mHHolr) ’34‘5*’5? SS, Factormg, GSS, CSSell dal] Z12F 0.02, 40.5, 46.1, 53.6%2] A
T WS B¥h aElx, CDSS se® ohkt 8 =2 o dis F5 ARl dldshe He 5o

A=g AFgsle} Aol e 9 % ek

Abstract

In this paper, we present a new scheduling method called CDSS(Carried-Dependence
Self-Scheduling) for efficiently execution of the loop with intra-dependency between iterations
based on the central queue. We also implemented it on shared memory system using Java language.
Also, we study the modification that converts the existing self-scheduling method based on the
central task queue for parallel loops onto the same form applied to loop with loop-carried
dependences. The proposed method is self-scheduling and assigns the loops in three-level
considering the synchronization point according to the dependence distance of the loops. To adapt
the proposed scheme and modified methods into various platforms, including a uni-processor
system, we use threads for implementation. Compared to other assignment algorithms with various
changes of application and system parameters, CDSS is found to be more efficient than other
methods in overall execution time including scheduling overheads. CDSS shows improved
performance over modified SS, Factoring, GSS and CSS by about 0.02, 40.5, 46.1 and 53.6%,
respectively. In CDSS, we achieve the best performance on varying application programs using a
few threads, which equal the dependence distance.
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Algorithm 1. Entry block of the proposed CDSS
assignment method

Entry Block -
/* get_routine */
lock(TaskQueue)
Temp = TaskQueue
unlock(TaskQueue)
if (Templfront] == 1) then
i = get_from _queue(1)

O b W N

2+

>

FVE Clim B5%

/% F2o| AlAb B A
Execute Block(i)
7. else if (Rest > d-1)
start_chunk = get_from_queue(d)

[+ T2 F7t R S

o

else ,
start_chunk = get_from_queue(Rest)
[x 3L} mpx|E B3R ol

10.

11.
12.

end if

update Rest  /* Rest ¥ 7§41 #/

19

*/

*/

*/

24E|IE 2. A’k CDSS 71 AAL F3, &
52
Algorithm 2. Test, execute and exit block of the
proposed CDSS method

Test Block :
/* exec_test_routine */
for k=0, d-1
i = start_chunk + k
lock{(CrossDep)
Temp = CrossDep
untock(CrossDep)
Exec_test:
if (Templi] == 1) then
Execute Block()

else

O W N

6.
7.
8.
0.

waiting for system defined interval

10. reload Temp from CrossDep
11 Exec_test

12. end if

13. end for

Execute Block() :

14. execute the code of iteration i
Exit Block :
/* fetch_set_routine */
15. j = detect(i) /% j=1d #/
16. lock(CrossDep)
17. fetch_set(j, 1)
18.  unlock(CrossDep)
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Table 1. The execution time for scheduling alg-
orithms(unit: miliseconds)

tidjnje Schedule Style

MGSS MFact. MSS MCSS CDss

212] 60{ 20 1627 15637.2 888.8 1726.2 888.8

120 7040.4 6656.8 3844.4 7540.6 3839.6

3]120{170| 19726.6 | 18284.4 10765.4 21158.4 | 10754.8

220 25618 | 23390.6 13756.8 27052.4 13749

41180| 20 4819.2 4508.2 2660.2 5202.6 2636.4

120| 20982.8 | 19624.6 11514.6 22606.6 | 11476.8

3{2{120| 70 8792.2 8416.4 4775 9349.2 4768.4

120 14199 | 13562.8 7742.4 15056.8 7714.8

3| 60| 20 1386.6 1170.4 586.4 1646.4 588.8
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