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A Heterogeneous Task Scheduling Reducing Effects of
Communication

Hyun-Ju Moon' - Joong-Nam Jeon'! - Suk-Il Kim'' - in-Jae Hwang!'!

ABSTRACT

This paper proposes Heterogeneous Duplication Scheduling(HDS) which alleviates excessive communication overhead
between tasks for distributed computing on a heterogeneous distributed environment. HDS is to allocate a copy of a
task that causes excessive data communication with a message-receiving task to the same machine wherein the
message-receiving task is scheduled. The proposed algorithm allows only the duplication of parent tasks so as not to
increase the complexity of the algorithm. Simulation on various type of task graphs provides that the scheduling results
by using HDS are better than those by using the existing heterogeneous scheduling schemes.
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Program Heterogeneous Duplication Scheduling
input : Task set V= {v,vq,,v0,)

Edge set E = {e¢; | 1<i,j<n)}

Machine Set P= {p,, py, . p,}
output @ Task allocation

BEGIN
Initialize job queues M,, a=1,2,--¢ to be empty for each machine.

for each task v, ,7=1,2,-n do
Determine the level of each task /; = max {/| for Vv, eg+0} + 1

end for
Let L, be the set of tasks v; such that /,= m .

for each group L, do
Sort the tasks v,€ L, in decreasing order of x,.
// x, be the average execution time of tasks.
Call HDS_MAP( L,,)

end for
END

Procedure HDS_MAP( L,,)
BEGIN
for each task v,€L, ,1<i<|L,| do
Initialize set By, #=1,2,:¢ to be empty.
for each machine p,, £=1,2,:-¢q do
7/ let ¢f be the completion time of »; at p,.
// let @ be the maximum of the completion times of tasks allocated to Py so far.
Find a task v,€ G; which maximizes ¢/”+&cz.pun. 08
if 0,2 (6/+08(cs.pun.09) then // duplicating vy at py is not helpful.
Add task v; to By
te = 0,, t X
else
// test if duplicating v, at p, can shorten the completion time.

Find a task v, €G, which maximizes ¢+ & Cpy, P sy » ):

it (677 +&cs, bup b4)) = (max { @, (¢4 + 8 cus, b iy, 28))) + %) then
Add tasks vy to By;
t = max{ @, ( .’;(")‘f'a(c‘w/.ﬂ,.(m).ﬁk))}+Xm+xu;

else // duplicating v, at p, turns out to be not helpful.
t = (¢’;"’+8(cﬁ-.1>,,m.m))+x.x;

end if

Add task v; to By

end if
end for
Find a machine p, which minimizes ¢, ;
Add the tasks in B, to M,
end for

END
(08 3) 0I7|F 2A 2B Y215
(Fig. 3) Heterogeneous Duplication Scheduling Algorithm
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