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Abstract: The main enabling technology for cloud computing is the use of virtual machines. After making the decision of their
placement on hosts, they will be set to run. This process is called virtual machine placement. This process has a great importance on
energy consumption and resource wastage avoidance. On the other hand, the growing complexity of cloud infrastructure compounds
the problem. In this article, the problem of virtual machine placement is transformed to an optimization problem. The goal is
minimizing energy consumption and maximizing the profit of placement, simultaneously. A newly emerged optimization method,
called Imperialist Competitive Algorithm is applied in this paper. In addition, a unique method for generating new solutions based on
already discovered ones, proposed. Finally the success of the proposed algorithm is confirmed by simulation results and its
evaluation is compared with GGA and FFD algorithm.

Keywords: Cloud computing, Virtual machine placement, Imperialist competitive algorithm, Energy consumption.
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Input: Set of VMs and hosts with their associated resource demand and the initial resource capacity of Hosts, Set of parameters.
Output: Initial population (Set of valid countries)

/*generating a set of valid solutions*/
1. Set values of parameter:
Pop_num (number of initial population)
VM_num (number of VMs required to be placed)
Initialize remaining capacity of each host as its associated Initial resource capacity.
Repeat
For Vm=1 to VM_num do

Repeat

Sort host list in random order

Introduce a new host from host list

Until (the remaining capacity of new host can provide enough resources for the VM)
9. End For
10.  Update remaining capacity of new host
11.Until Pop_num countries generate

XN dbDoR

Input: Initial population, Set of parameters
Output: Best found solution (country)

/*finding best solution*/

1. For each country in Initial population do

2. Calculate power of country according to Eq. (1-4)

3. End For

4. Sort countries in descending order, according to their associative power
5. Set Imp_num of most powerful countries as Imperialists

6. Set remaining countries as Colonies

7. Distribute Colonies amongst Imperialists in respect to Imperialist’s power

8. Repeat

9. For each colony of each Imperialist do

10. Assimilate the colony to its associative imperialist

11. Calculate the power of assimilated colony

12. If power of assimilated colony>power of associative imperialist Then
13. set assimilated colony as new imperialist

14. set imperialist as new colony

15. End If

16. End For

17. Calculate weakest colony of weakest Imperialist

18. Set the possession of weakest colony to other imperialist, who has the most likelihood to possess it.
19. If an imperialist with zero colony exists Then

20. Eleminate the imperialist

21.End If

22. Until Decade=Decade_num

23. Calculate most powerful imperialist

24. Return most powerful imperialist

Glessul Culdy o ysSI aSald Y gy

Input: a colony and its respective imperialist
Output: Assimilated colony

For colony and its imperialist do
set an array of distinct used host in colony or imperialist (colony array, Imperialist array)
Calculate utilization of each used host
Sort elements of each array in descending order in respect to each host’s utilization
End For
Repeat
For x=1to predefined value of x do
Set the VM’s associated to last host in sorted colony_array to the first host in sorted Imperialist_array.
End For
Until the pre-defined number of iteration reached
Return assimilated colony
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