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The issue of energy management is considered as one of the main concerns in
cloud computing systems to support the rapid growth of data centers and
computing centers Becomes. Dynamic voltage and frequency scaling strategies
focus on reducing energy consumption as well as optimizing efficiency
parameters. In this paper, we present an energy-conscious and reliable three-step
scheduling algorithm called ERADVFS using the DVFS technique on a cloud
center processor with dynamic voltage and frequency scaling capability. The goal
of this algorithm is to consume the least amount of energy while ensuring
reliability and limited task scheduling. In the first step, we determine the worst
execution time of each task in each virtual machine of that type on each frequency
level. Then in the next step, we divide the deadline for doing the work between
the tasks. Finally, by assigning the DVFS technique, we assign tasks to the best
virtual machine. The main idea in selecting a virtual machine intelligently by the
DVFS technique is to take advantage of the extended amount of runtime to reduce
the frequency of the virtual machine. Finally, to prove the effectiveness of the
above algorithm in applications in the real environment, we have performed a
series of experiments on a real production process of the Ports and Maritime
Organization. The results showed that the above algorithm works better than
other methods while maintaining the reliability and time required.
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1. For (r=1ton){

2. For(I=1tot){

3. For (u=1tok) {

4. Compute ET\or¢s (t,,vmtypelfu) /Y daly
5. Fill in lookup table VMs from type;

6. }

7. }

8. }

9. For(r=1ton){

10. ETyorse(tr) =0

11. For(l=1tot){

12. Select any vm in sub — list; whice contains all VMs from typel.
13. If (ETworst (trrvmtypelfmu) > ETu%arJgt(tr))
14. ET\A%arjgt(tr) = ETworst(trrvmtypefmu)
15. }

16. }

17. }

18. For(r=1ton){

19. For(s=1ton){

20. Ifedgen.s €EE

21. Caclculate Cc g //)F dly

22. }

23. }

24. '}
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D if t,is an exit task (
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D if t, is an exit task
LFT (tTECP) = {mln (LFT (ts)tsesucc(tr) — EET (ts) — Tr,s) other wise
EET (tygcp) = LFT (t;) — EST (t,) (Yy)

(Yy)

Cdgo Sl d> o OLL @ E Jouer
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For(r=1ton){

}

Caclculate the EST (t,) and LFT (t,) //\V 3 \# dkaly

CP =null

tr

= texit

Add ¢, to CP
While (£, ! = tonery) {

}

Add ts ¢ prea (¢,) With longest value of LFT(t,) to CP
t = ts

Compute scaling factor S for critical path CP //\A alasl)
For all tasks t, ¢cp

}

Compute the EET(t, ¢cp) //)2 4y

For (r=1ton){

}

Recompute the EST(t,) using EET(ts ¢cp) value for tasks in CP rather than ETpure; (ts) // 17 4y
If(t, € CP)
Compute d(t, ecp) //Y - 4l
Update LFT(¢ ecp) = d(tr ecp)
If(t, is an exit task)
Update EET(t, ¢cp) = D — EST(t,)
}
Mark task t,
}

While (exist unmark task t,. ¢cp {

t, ¢cp = last unmark task from bottom of DAG
Update LFT(t, gcp) //Y) 4y

d(trgcp) = LFT (tr gcp)

Compute the EET(t, gcp) // VY 4y

t. ¢cp= next unmark task from bottom of DAG
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Order | in ascending order according to d(t,)
For(r=1ton){
Select YMeypes toeted that have ETWOTSt(tr'lvmtypefselected) near to EET (t,) for each type from lookup table
Compute E(tr’vmtypefselected) for each type
Sort sub-lists of types of VMs in an ascending according to E(tr’vmfypefsezgctm)
For(I=1tot){
Select vm from that sub — list; with the earliest finish time of tasks assigned to it
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8. If ((the finish time of the chosen vm’s tasks + ETworSt(tr’vmtypefselected)) <d(t,))
9. Assign task t, to vm at frequency YMeypes tocted

10. Break

11. }

12. }

13. '}

14. Compute overall reliability of workflow R // \ - alaly

15. Queue=0

16.  While (R<Rgoq) {

17. Queue++;

18. Repeat steps 2 to 13 of smart DVFS virtual machine selection phase algorithm with thypefselected-HJ
19. Recompute the ovwerall reliability of workflow R

20. }
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tg vmy 2.7
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