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Virtual Machine Placement
Algorithm for Saving Energy and
Avoiding Heat Islands in
High-Density Cloud Computing
Environment
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ABSTRACT

It is desirable to place virtual machines for
minimizing the number of operational servers in
order to save energy in high-density cloud computing
environment. However, the compacted servers can
incur heat islands. This paper firstly finds out the
relationship between the server utilization by the

virtual ~ machine  placement and the energy

consumption of servers and heat from servers. Then,
this paper proposes a virtual machine placement
algorithm to save energy consumed and avoid heat

islands.
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1: given: a set of servers

2: input: a set of VM demands

3: sort VM demands in a descending order

4: fori =0 ton /| a set of VM demands

5 Savailale = 1 = S; // available server
capacity

6: forj=0tom /| a set of server

7. if VMIi] <= Savailable[j]

8: Sl = S[j] + VM[i]; // add a VM
demand

9: calculate power consumption

10: calculate temperature(T,)

11: if Tofj] >= Ta

12: go to the next available server

13: S[j1 = S[j] - VMLl

14: end-if

15: else-if

16: go to the next available server

17: end-if

18:  end-for

19: end-for
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Fig. 1 A proposed virtual machine placement algorithm
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Items | VMs | Proposed | MBFD” | TASAM™

100 23,757.5 22,490.8 28,511.8

Energy
consumed | 150 34,685.1 35,079.6 36,372.2

W) 200 | 433625 | 436643 | 44,0077

No. of 100 0 2.8 0.2
racks with | 0 43 03
heat
islands 200 0 6.5 5.1
No. of 100 0 0 0
VM
Allocation 150 0 0 0
failure 200 6.3 12.1 8.7
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