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An Iterative List Algorithm for Task Scheduling Based on Optical Grids
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Abstract; The joint scheduling problem of tasks and network communication is a non-deterministic
polynomial hard(NP-hard) problem in the optical grid. In order to further extend the list scheduling, an
iterative scheduling algorithm was proposed to optimize the scheduling length. Firstly, an initial task list
was sorted according to the priority called bottom level of each task. Then the scheduling order was
modified according to the updated time-weight of tasks by estimating the actual communication cost
between tasks. The simulation results show that the proposed iterative scheduling algorithm can
effectively improve the scheduling length in the majority of the cases, especially for data-intensive
applications in task scheduling.
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Table 1 Optical grid resource model parameters

Parameter Meaning

rsv(v)  The resource that task v is assigned to.

t,(v) Start time of task v on resource.
t; (v) Finish time of task v on resource.
Lightpath for e¢; which includes access links and
Rt(e;) . . .
a series of optical links.
Bandwidth of lightpath Rt bw (Rt) = min { bw
bw(R®)
() s sbw() } L, ERt E=1,2,+ 115
t.(e;)  The start time of data communication e,;.
The finish time of data communication e;
tiCe;) t,Ce;) srsv(v) =rsv(v;)

l‘,f(e,», )= . .
t,(e; )+ cley) /bw(RD) ,otherwise

Ready time of task v; on resource rty (v;,7r) =
ta Cujsr)
max {t;(Ce;) },v; € pred(v;).

B br s K R, BRI G — A FAE 1
52 Ji IS 8] B /).
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type(v) = type(r), if rsc(v) =r
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Table 2 Expanded list algorithm pseudo code

ELS algorithm

Sort each task into a List by decreasing order of their
bottom levels
While List is not empty
Select the first unfinished task wv;
For all resource
For all task v, € pred(wv;)
Select path and resource for task by ESRF
Calculate #; (e )
End For
Record ¢ (w;)on every resource
Removew; from List
End For

Assign task v, to resource r that

—_ = ¢
Ho@ooﬂ@a»#wm

—
Do

minimizes the value of ¢ (v;)

13 End while
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Table 3 Iterative list algorithm pseudo code

ILS algorithm

1 s=0
2 DBestSL=co
3 While s<<max do
Sort each task into a List by decreasing order
of their bottom levels
While List is not empty
Select the first unfinished task wv;
Select path and resource for v; by ESRF

Record actual time of communication

© 0 NN oy 4

Remove v; from List

10 ScheduleLength=max{z,(v;) }
11 End while

12 if SchedulelL.ength<ZBestSL

13 BestSL= ScheduleLength

14 Record ScheduleLength as a best schedule

15 End if

16 Estimate communication times of tasks, sort by

recalculating bottomlevel

17 s=s+1

18 End while
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Table 4 Execution time and type of a task

Task Vv, Vi V, Vs \ Vs Vs
D(v) 9 16 8 5
Type(v) 2 3 2 1 1 1 2

¥

R, type=2 R, type=3
H2 F#&md
Fig. 2 Network topology
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Fig. 3 The first and second generation scheduling gantt chart
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Table S The second generation communication schedule

Edge Ey Eo, Eo; Ey, E;; E;; Es Es
D(E;) 9 8 9 12 13 15 19 17
D*(E;) 9 8 18 12 42 15 19 35
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Table 6 Average percentage of improved cases

Task number Average percentage of improved cases/ (%)

10 64.2
20 68.8
50 79.6
100 75.0
250 70.9
500 80. 2
1 000 77.3

®7T FHREEKEREERR

Table 7 Average improvement ratio

Task number Average improvement ratio/( %)

10 3.24
20 5. 34
50 4. 61
100 6.32
250 4. 81
500 5.32
1 000 4.2
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