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Abstract

In a distributed heterogeneous computing system, the performance of a parallel application greatly depends on its task
scheduling algorithm. Therefore, in order to improve the performance, it is essential to consider some factors that can have
effect on the performance of the parallel application in a given environment. One of the most important factors that affects
the total execution time is a critical path. In this paper, we propose the CLTS algorithm for a task scheduling. The CLTS
sets the priorities of all nodes to improve overall performance by applying leveling method to improve parallelism of task
execution and by reducing the delay caused by waiting for execution of critical nodes in priority phase. After that, it
conditionally uses insertion based policy or duplication based policy in processor allocation phase to reduce total schedule
time. To evaluate the performance of the CLTS, we compared the CLTS with the DCPD and the HCPFD in our
simulation. The results of the simulations show that the CLTS is better than the HCPFD by 7.29% and the DCPD by
8.93%. with respect to the average SLR, and also better than the HCPEFD by 9.21% and the DCPD by 7.66% with respect
to the average speedup.
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Table 1. Computation time and average computation time
of each processor for nodes.
node P1 V2 P3 W
v, 8 4 2 4.67
Uy 12 6 3 7.00
Uy 16 8 4 9.33
Uy 4 2 4.67
vy 2 1 2.33
Vg 12 6 3 7.00
Uy 8 4 2 4.67
Vg 16 8 4 9.33
Vg 8 4 2 4.67
(U 4 2 1 2.33
Uy 4 2 1 2.33
vy 4 2 1 2.33
vy 8 4 2 4.67
vy 12 6 3 7.00
Vg 8 4 2 4.67
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Table 2. Pseudo code of priority algorithm.

CN; © A node on a critical path at level,
L : A list queue

for all nodes do
Group nodes that are independent from each nodes

Set w c

avg (v;,v;)

avgli)" and compute the uprank(v;)

Set ¢ and w

avg (v, pred(v;)) avg(maxpred(v;))

endfor

Priority Algorithm
for each level except the last level do
if the level,

enqueue the CN, to L

is the first level then

endif

if the pred(CN,,,)
the
the

exist in L then
CN,,, to L

other nodes at level,

enqueue
enqueue

else
the

the
the

enqueue
enqueue CN,., to L
enqueue other nodes at level,

endif
endfor

in descending order of uprank(v,)

pred(CN,,,) which are not in Z in descending order of uprank(v,)

to L in descending order of uprank(v,)
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3 EZZAMAM P A oAtz E
Table 3. Pseudo code of processor allocation algorithm.

Processor Allocation Algorithm
while L is not empty do
select the first node v,,,, in L
for each processor p;& P do
compute eft(vy,,qp;) considering insertion based policy.
if the v, 1s CN, or the predecessor of CN, then

if the insertion is impossible and ¢ > w

avg (v, pred(v;)) ) then

avg(max (pred(v;
compute eft(v,md,pj) considering duplication based policy.
endif
endif
allocate the v, to the p; that provides the earliest finish time
dequeue the wv;,,, in L

endfor

endwhile
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Status
nop
nop
nop
nop
nop
nop

Inserted
nop
nop
nop

Inserted
nop
nop

vy Dupl.
nop

Allocated
processor
P
D3
D3
D3
Py
2
D3
D3
Py
Py
D3
Dy
P
D3
D3

eft
15
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11
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18
26
25
23
27

ps

est
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11
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17
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Hoh =R 7|8 HH ofg

est, eft, allocated processor, and status of insertion based policy and duplication based policy of each

node.

eft
19
10
13
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V)

est
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11
17
16
11
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15
21
22
34

1

eft
15
20
14
11
17
25
32
27
15
23
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42

Dy

est
17
16
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11
19
18
20
32
34

4, =B est eft, &
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V1o

vy
Vs
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vy
Us
Vg
Vg
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U1
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V13
v
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Fig. 2. The final scheduling result of the CLTS.
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