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Abstract- The energy and time constrained task scheduling on multi-processing environments with different
frequency levels is considered as an important optimization issue in a cloud computing. In addition, a processor
executed with a reduced frequency will dynamically increase transient faults, which will weaken the reliability
of the applications. Reliability is an important figure of merit of the system and it must be satisfied in safety-
critical applications. In this paper, the parallel task scheduling problem in multi-processors has been explored to
reduce energy and to increase reliability in the scheduling. Multi-processing and Dynamic Voltage and
Frequency Scaling (DVFS) techniques can decrease the processor’s frequency level as much as possible;
therefore, the voltage consumption of the processor will be reduced. Here, a two-phase algorithm is proposed to
minimize energy consumption with reliability goal on multiple processors. The first phase is for initial
assignment and the second phase is for either satisfying the reliability goal or improving energy efficiency.
Specifically, when the application’s reliability goal cannot be achieved via initial assignment, based on our
defined current reliability ratio, an enhanced algorithm is designed to satisfy application’s reliability goal. The

proposed algorithm compared with existing algorithms. Experimental results demonstrate that the proposed
algorithm consume less energy while satisfying the application’s reliability goal.
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Input: List of sorted task
P: a set of DVFS enabled Processor
Output: Schedule Tasks to Resource,R(G),E;oal
1.sort the tasks to queue queue by non-increasing order
of Rank value
2. r_list: put all available resources in the resource list
3. For each task ti according to task ordering
4, e=oo

5 For each resource rj in r_list

6. calculate Epsy (t)by EQ(6)
7. If (Ebusy (ti)<e)

8. e= Epusy (1)

9.

10. End for

11. End for

12. For each resource rj in each time slot

13. If rj is idle or communication then

14, Place the resource in low power state,
at lowest voltage frequency level.

15. End for

16.Calculate R(G) by EQ(13)

17.Calculate Ey by EQ(8)
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Input: R, R(G), resource_list
Output: R(G),Eota

1. For each task t;

2. calculate CRR(t;) by EQ(17)
3. End for

4. While R(G)<Rgoa(G)

5. Foreachti €T

6. input task into tq
7. End for

8.e=

9. For each rj € resource

10. calculate Ryen(ts) by EQ(12)

11. calculate Eyy(ts) by EQ(6)

12. If Ruew(ts)> Reur(ts) and Egoea(ts)<e
13. e= Eqral(ts)

14, End If

15. End for

16.Update R(G) by EQ(18)

17.End while

18.Calculate Eyy(G) by EQ(8)
19.1f R(G)>Rgoa(G)

20. For each r; € resource_list
21.For each t; € tasks

22.reduce fj, of rj from fj nax t0 T 0w
23. calculate Ry, (t;) by EQ(12)
24. calculate R(G) by EQ(18)
25. If R(G)<Ryoa(G)

26.return jk,i

27. End If

28.End for

29.End for

30.End If
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ti proj R(ti) Rmax(ti) CRR
tl 3 0.9955101 0.9972039 0.9983014
t3 3 0.9905450 0.9978024 0.9927266
t4 2 0.9968051 0.9974034 0.9994002
2 3 0.9910404 0.9974034 0.9936204
t5 3 0.9950125 0.9976029 0.9974034
t6 3 0.9955101 0.9974034 0.9981018
t9 2 0.9952115 0.9964065 0.9988007
t7 3 0.9945151 0.9986010 0.9959084
t8 3 0.9930244 0.9990005 0.9940180
t10 3 0.9920319 0.9972039 0.9948135
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1 0.9955101 3 7.26
t3 0.9948135 2v 19.07
t4 0.9968051 2 12.54
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t5 0.9950125 3 8.07
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19 0.9952115 2 26.56
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