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Fig.1 The DAG of Fork-Join
1 Fork-Join
2 TSA_FJ
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Fork-Join Fork Join . ,Fork
) . Join

. , 1(a) , TSA_FJ,

Fork Join : , Fork-Join . TSA
Task Schedule Algorithm JFJ  Fork-Join
1. Fork-Join TSA_FJ.

1. k=1,

2. x=y=j=z=0;

3. ni Po,

4, for (i=2;i<m;i++)

5 {

6. J=(@>2)AcimrytT—z)(cimty),

7. if (x+7,<){

8. n; Po,

9. x=x+z;/*x Py */
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10. }
11. else{
12. noon Py
13. if (k::]') {y:Ci,n1;Z:Ti;}
14. else{/*y Py My */
15 If (‘L',-ZZ) y+:Ci,m+(Ti_Z);
16. elseyt+=c; .;}
17. kt++;
18. }
19. }
20 ny, Po.
TSA_FJ for , 0(1), , O(m).
m , TSA_FJ o(v).
TSA_FJ Fork-Join Ny N,
nm 1 X l nm
T .y ] TSA_R 6 7 15 16
, 1(b) Fork-Join , TSA_FJ 2
3 ; P ] 12, 3(
): 15; Py ng 19, Py, P Py
) ! Py 16, Po £
23, Py , 3(19-16), 4, ng
max{ 15,23,23}, max{15,23,29}. 2 P,
Py ny ng :
0 5 16 i 23
Py ny |np na I i ne
0 5 7 3 19 _;3 27
I
P ny ns |
|
0 5 13 15
Fig.2 The scheduling results of algorithm TSA_FJ for a Fork-Join task graph in Fig.1(b)
2 TSA _FJ 1(b) Fork-Join
DCP,OPTA,TDS 1(b), )
1 ,TSA_FJ TDS , TSA_FJ
) , TSA_FJ TDS
Il ni, y TSA_FJ
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Table 1l Comparison between schedule results of TSA_FJ and other scheduling
algorithms for a task graph in Fig.1(b)

1 TSA_RJ 1(b)
TSA_FJalgorithm OPTA algorithm DCPalgorithm TDS algorithm
Schedule length 27 45 47 27
Number of processors 3 4 4 4
Complexity o) oW) 0% o(?)
TSA_FJ , OPTA , DCP , TDS , , )
, [4] , 100 10~50 ,
5 5 6 7 8 9 Fork-Join
5 , TSA_FJ,OPTA,DCRTDS 2.

Table2 Comparison of schedule results of different algorithms for five Fork-Join
task graphs generated from random numbers

2 5  Fork-Join
m TSA_FJalgorithm  OPTA agorithm DCP algorithm TDS algorithm
SL 114 139 147 114
P 2 3 3 3
6 SL 163 189 180 163
P 4 4 3 4
7 SL 166 230 196 181
P 3 5 4 5
8 SL 167 251 233 218
P 4 6 6 6
9 SL 218 325 297 331
P 5 7 6 7
TSA_FJ , OPTA , DCP , TDS , , .
2 m . OPTA,DCRPRTDS , 5
,TSA_FJ , , ,TSA_FJ
,JTSA_FJ Fork_Join
4
NP , )
, NOW )
, , TSA_FJ, , NOW
) ) ) ,TSA_FJ
NOW, . , , Fork-Join
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Abstract: Task scheduling is one of the crucial factors influencing the efficiency of a network of workstations.
Fork-Join task graphs can represent many parallel structures. All of the existing algorithms which schedule
Fork-Join task graphs have ignored the problem that communications cannot be executed in paralel in
non-fully-connected NOW, and some of algorithms with high efficiency even did not take the problem of how to
save the processors into account. In this paper, a new static task scheduling algorithm called TSA_FJ is proposed,
which is based on task duplication and trying to synthetically take the problems of schedule length shortening,
unparallel communications and processor saving into account. By randomly generating the task execution time and
communication time, several Fork-Join task graphs are got and the scheduling results of TSA_FJ are compared with
that of other algorithms for the generated task graphs. It shows that TSA_FJ algorithm has the shortest scheduling
length and uses much less processors. It is much suitable to non-fully-connected NOW.

Key words: task scheduling; critical path; scheduling length; DAG
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