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Abstract- Today, with the rise of cloud data centers, power consumption has increased and cloud infrastructure
management has become more complex. On the other hand, meeting the needs of cloud users is an important
goal in cloud infrastructure. The process of determining the load status of physical machines and placing virtual
machines on suitable physical machines can reduce energy consumption and prevent service level agreement
violations. To address these issues, a virtual machine placement solution with a prediction capability is required
to effectively place virtual machines in the proper hosts at runtime. The aim of this study is to provide a cloud
management strategy that uses regression, moving average and simple exponential smoothing predictive
models to identify overloaded physical machines and heuristic methods based on energy consumption, CPU
utilization, number of virtual machines and memory to determine the appropriate physical machine for virtual
machine placement, so provides a proper trade-off between reducing service level agreement violations and
energy consumption and also decreases the number of virtual machine migrations. The cloudsim simulator
version 3.0.3 has been used to evaluate the proposed model. The simulation results show that the proposed
model averagely reduced the service level agreement violations by 45.65%, energy consumption by 28.96%
and the number of virtual machine migrations by 46.49% compared to similar methods.
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1: Input: hl /*Host List*/ Output: mvl /*Migration VM
List*/

2: foreach h;jinhldo

3: if h;is overloaded then

[*According to Algorithm 2*/

4: Add h; to os

5: end if

6: end for

7. for each h;jin os do

8: mvl €« Select migrant VMs from overloaded h;

by MMT algorithm [A] */

9: end for each
10: return mvl
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Input: h; Output: Is_Overloaded
Define timesries ts
for w =0 to Window_Size do
Add Resource_Usage History(h;, At — w) to ts
end for
6: for each constituent prediction model pm; do
7: Service Usagep 41 (h;) < Average(Predict(mj,At +
1)
8: end for each
9: Return Service Usagey.,(h;) > Upper_threshold

1
2:
3:
4
5
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) _ R(hi,At)
£ Rh(At) - [ . max R(h,At)l
hiehostList

8: Cost Scorey; = Vpi(At) X Pp;(At) X CPU;(At) X Rp;(At)

9: end for each
10:  h; = host with minimum Cost Score;
11:  map_list — map_list+ Map (h;v;)

12: end for each
13:for each hjin hl order by CPU utilization do

14: if h; was not overloaded and h; is not in map_list
then

15: update map_list by migrating VMs in h;

16: sign hjas underloaded host

17: end if

18: endif

19: end for each

20: return map_list
21. for each vjin map_listdo

22:  migrate vjto hjin map_list

23: end for each

24: for each host h; in hl do

25: if sign(h;) == underloaded then
26: Turn hjto sleep mode

27: endif

28: end for each
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