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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 Heterogeneons Duplication Scheduling(HDS) which alleviates excessive communication overhead
hetween tasks for distributed computing on & heterogencous distributed environment. DS is to allocate a copy of a
task that causes excessive data communication with a message receiving lask to the same machine wherein the
message reeeiving task is scheduled. The proposed algorithm allows only the duplication of parent tasks so as not to
inerease the complexitne of the algorithm. Simulation on various tvpe of task graphs provides that the scheduling results

bv using HDS are better than those by using the oxisting heterogencons scheduling schemes.
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Program Heterogencous Duplication Scheduling
input © Task st V= {z,,0s,--,0,)

Edge set E = {e; | 10, j<n}

Machine Set P= {py, paoo. 8, )
output © Task allocation

BEGIN
Initialize job queuwes M,. a= 1,2,--¢ 10 be empty for each machine.
for each task ©, /=12, »n do

Determine the level of each task /[, = max {/] for Vi, ey#=0t + 1
end for
Let L, be the set of tasks ¢, such that 7 = wm .
for cach group L, do

Sort the tasks vpy= L, in decreasing order of \_J,

#/ xp be the average execution time of tasks,

Call HDS_MAPCL,)

end for
END

Procedure HDS_MADP( L)

BEGIN

for ecach task & L, ,1<:<1L,1 do
Initialize set [3,, k= 1.2,--4 10 be omply.
for each machine p,, k=12,¢ do
et @t

be the completion tme of e al

b

Gidoou

1 o \
AL o

PRI R, P
A | !].?3.. 2 /L‘EC\).ti"i-‘

ggr Ao bd ke v

Helyl o slo] Mab

- Ly

P Al FAbE o] 43

[wiw)

2ot @y be the maximum of the completion tmes of tashs allocated o py w0 far,

Find o task v,€ G; which maximizes ¢+ 8(ca, P un, b
if @2 (ﬁbrym +38(cs, P s ) then
Add task v, 0 B, .
ty — @, Lot
clse
/7 test o duplicating ¢, at A, can shorten the completion time,
Find a task », €, which maximizes G St B P
it (@57 + (e, bunr 20)) 2
Add tasks vy to B!

fomomax (@ (@0 8 P PO b apt ag

clse duplicating ¢, ul A, turns out @ he pot helpfal
- v R )
e T (""é"r + 8((‘;}71‘);4(}3: pk))‘i—xl';‘,,
end if

Add task v, w0 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 SAF 208E &5
)

{Fig, 3) Heterogeneous Duplication Scheduling Algorithm

Soduplicating e at g 13 not helpful

( max { (Dk’ ( 111( " + 6( C"Il.j!" f? o) s f)A))} + xﬂc ) then
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