
IJCSNS International Journal of Computer Science and Network Security, VOL.17 No.4, April 2017 

 

332 

Manuscript received April 5, 2017 
Manuscript revised April 20, 2017 

Dynamic Resource Allocation in Cloud Computing Using a 
Combination of Meta-heuristic Algorithms 

Shadi Samieifar1, Farhad Mardukhi2, 3 
Department of Computer Engineering, Faculty of Engineering, Kermanshah Branch, Islamic Azad University, Kermanshah, 

Iran 
 

Department of Computer Engineering, Faculty of Engineering, Kermanshah Branch, Islamic Azad University, Kermanshah, 
Iran 

Department of Computer Engineering and Information Technology, Faculty of Engineering, Razi University, Kermanshah, 
Iran 

 
 
Abstract 
Cloud computing can be considered one of the largest IT 
solutions to industry problems. In fact, this concept can be used 
for features such as processing power or storage service provider 
cloud only through the Internet connection costs low without 
worrying about hardware upgrades or software updates used 
software. But because of a cloud may not be responsive to user 
needs, recently introduced a new concept called association 
clouds. The concept is to meet the needs of users, a few clouds at 
a time and uses integrated management. On the other hand due to 
the increasing use of cloud computing technology providers are 
faced with new challenges that one of the most important 
scheduling and allocation of resources. The problem is that the 
NP-hard, there is no capacity to respond to it in a reasonable time 
using linear methods. So in this study, a metaheuristic method 
based on a combination of genetic algorithms and colonial 
competition used. Since these two algorithms have shown a good 
performance in this area, in this study, the two algorithms are 
combined in series with the synchronous target to reduce 
implementation time and costs were considered. Finally, 
simulations show that the proposed method has better answers to 
these two algorithms has produced. 
Keywords: 
Cloud computing, resource allocation, scheduling, community 
clouds, genetic algorithm, Imperialist Competitive Algorithm 

1. Introduction 

One of the most ironic things is that although IT is very 
high computing power, but it seems to work with slower 
computers and computer speed is not old! The reason for 

this is that every day are complex operating systems and 
software packages; but today we will not be worried about 
using cloud computing technology, because we keep using 
the idea of cloud computing it on a server on the Internet 
and from anywhere in the world using a simple personal 
computer, we pay to process the increasing needs of users 
with different sources of cloud computing as one of the 
technology, now based services to rapidly progress. 
Providers of cloud computing services, an expensive 
software that requires high computational power and 
memory through the clouds by the clients are high. It has 
all the resources and the various components of cloud 
service providers and end customers need to notify the 
specialty and pay not install this kind of service, so 
customers pay only for the service, due to this, it is clear 
that cloud-based services are one of the most popular 
services on the Internet have become, but these services 
have different challenges such as security and privacy, 
costs and delivery, portability, reliability and availability, 
efficiency and cost of bandwidth. In order to better 
understand cloud computing, it is better to be familiar with 
a variety of cloud computing. In general, cloud computing 
can be divided into two models: 
Deployment models: means location and management of 
computing infrastructure 
Service models: including different types of services that 
you can use the cloud computing platform Benefits of 
cloud computing include 
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Figure 1 - Definition of cloud computing from the perspective of NIST [4] institute 

Easy Management 
With this technology, the IT professionals spend less time 
and energy to manage cloud computing system. 
Reduction in costs 
The most important advantages of cloud computing to 
reduce costs. With this technology there is no need to 
upgrade software or hardware. 
Uninterrupted service 
According to the like-stop service Gmail in 2009, as well 
as cloud services Amazon in the same period, but cloud 
services than traditional systems, can respond to user needs 
without interruption. 
Clean processing 
Without the use of cloud computing will have on all nodes 
in an organization or even home users, volume and 
computational processing power and unnecessary at the 
same time that this has been the carbon dioxide and 
consumes large amounts of electrical energy from the other 
side as unnecessary but the use of cloud computing in 
addition to reducing carbon dioxide emissions and reduce 
greenhouse gases, it also reduces electrical energy 
consumption. 
There are also challenges in cloud computing is that it 
challenges 
Security 
Many believe that if we are on our side and we have 
monitored, will determine the heightened security; it 
should be noted, however, that contrary to the impression, 
the use of cloud computing can enhance the security of 
information. 
Privacy 
User data storage in cloud computing environments, it 
evokes the idea in mind how one can be sure of 
maintaining the confidentiality of his/her data? Users' 
privacy in the cloud servers, both the government and the 
strikers is verifiable. Cloud computing mechanisms and 
policies should be such that always guarantee the 
confidentiality of your account information. 
Reliability 
So far, many policies to enhance reliability of cloud 
computing environment has been presented. The goal of all 

these methods avoid cutting implement user services and to 
achieve the final result is accurate and reliable. 
Suggested Method 
In this section we will discuss the proposed approach. First, 
we will offer it separately with genetic algorithms and 
colonial competition, then we present our proposed 
approach in the form of a combination of the two 
algorithms. The proposed method is taken into account on 
a community cloud is a collection of several public and 
private cloud. Today various organizations in addition to 
having their own private clouds that are commonly used 
either for storage or processing power are not many, of one 
or more public cloud use. So the focus of this study, hybrid 
and community clouds on the set of clouds. 
Problem solving using genetic algorithms 
A genetic algorithm metaheuristic that has shown very 
good performance for various problems. This algorithm 
needs to produce original responses that generally 
randomly generated. 
How to show answer 
In all metaheuristic, because of the need to produce 
an answer, at first, be sure answers to that structure 
in accordance with the specified structure, called 
how to show answer. Here we use an array structure 
for how to show answer. Genetic algorithms in this 
array, called chromosomes. A one-dimensional 
optimization problem, Nvar chromosome, 

1 Nvar× is an array. This array is defined as follows. 

 

1- Choromosome [P1 .P2 .P3 ….PNvar] 
 
Accordingly, each answered an array of 1 in 
Nvar , where Nvar is the number of tasks in the 

queue to run and the arrays it represents the 
number of virtual machines that are assigned to 
run it. For example, in Figure 3-2, the task of 
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hosting No. 1 in No. 3 and No. 5 in a virtual 
machine (7) has been tasked with assuming that 
the number of virtual machines is at least 7. 
 

1 2 2 7 6 4 1 3 

Figure 2 – Scheme of show answer 

Production of basic answer 
In the proposed algorithm, the initial response 
strategy is random. Accordingly, as shown in Figure 
3-2 randomly created chromosomes that element in it 
will be numbers between 1 to the number of virtual 
machines. 
Selection 
Parents choose to produce new offspring follow 
different procedures. After calculating the 
probability of each feature based on their 
performance, sampling discrete distribution roulette 
wheel is used to select the next feature. Roulette 
wheel selection which was first introduced by 
Holland is one of the most convenient methods of 
random selection that the idea of the likely choice. 
The probability of selecting each pass can be 
obtained from the following relationship. 

 
Where  is the i call quality. The roulette wheel 
sector represents the probability of selection for each 
of the answers will be. Roulette wheel in this way 
acts to select each feature, a random number between 
one and zero in each interval of production and 
number were chosen the corresponding call. 
Implementation methodology roulette wheel in this 
case is that a circle is considered and it is divided 
into a number of replies so that each section 
corresponds to the probability of selection for each 
call. Rotate the wheel (random number generator), 
and where the wheel stopped to look wheel indicator, 
the answer is related to that selection. 
 
Intersection 
Search space takes place by generating new 
chromosome from chromosome earlier. Operator 
intersection of two chromosomes randomly selected, 
with probability and operations over the strings 
makes new chromosomes, so that the structural 
characteristics of parents and children combined. We 

know that in each iteration of the genetic algorithm, 
parents are produced in the population should be 
selected and combined with each other in order to 
come to a new population. To do this, you need an 
operator that certain compounds in this study, the 
combination of a single-point, two-point composition 
and mixing is considered. The combination of a point, 
the point is randomly selected chromosome range. 
The first parent and the parent has transferred a part 
of their second child, another part of it. So eventually 
the children will be similar to Figure 3-3. 
 

Parent 
1 2 2 7 6 4 1 3 

 
4 2 4 6 3 1 5 7 

 
Children 

4 2 4 6 3 4 1 3 
 

1 2 2 7 6 1 5 7 

Figure 3 - Single point 

There is another combination of such methods and 
integrated approach two spot due to its simplicity 
and good performance combine single point, this 
method is used. 
Mutation 
For a variety of coding systems for chromosomes, 
different operators used for jumps. On one or more 
chromosomal genes mutation operator with a certain 
probability that a randomly chosen to change and 
change its value. This function as a basic function is 
to protect the population density is considered, so 
that new parts of the space that operators choose not 
to access and intersection also be sought. Mutations 
in the process of our algorithm that is how random a 
gene (virtual machine is allocated to a task) has been 
selected and were randomly assigned to one of the 
other possible values will change. Obviously, this 
value should be one of the possible values for cars 
and produced the answer is justified. In the absence 
of justification, a new answer is produced. 
Objective function 
Based on what has already been said, the issue is 
intended for the purpose intended. In fact, the 
objective function contains two actions will be 
optimized: 

- Reduce the total make span time 
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The running time is defined tasks in a multi-
processor system or parallel. This value is not 
measurable before it is implemented. But the 
following calculations can be largely traced it. The 
variance is calculated along the lines created for 
virtual machines. Obviously, the lower the variance, 
how the distribution of tasks among virtual machines 
have been better. So we have: 

3-     
Where Relative Ratio relative length of the lines 
created for each virtual machine, μ and E the 
expected average length of these lines are shown. As 
the procession is considered a suitable criterion alone 
cannot be taken into consideration is the relative 
length divided by the length of the queue on the 
virtual machine's processing power. The relative 
length obtained ranks the ability of virtual machines 
is also considered. Since the cloud is intended for a 
community cloud, the ability of virtual machines also 
will be different. So we have: 
 

 
Where Relative Ratio relative length of the queue for 
virtual machine i have made up, Queue Length actual 
queue length for virtual machine i have produced and 

directed by millions of virtual machine i have in 
terms of processing power VM Power million 
instructions per second. 
Cost of compliance 
In order to estimate the cost of using virtual 
machines, you must first estimate the execution time 
of each virtual machine. Then be multiplied by the 
Price for virtual machines. So we have: 

 
Where Hourly Cost per hour is the use of virtual 
machine type i. 
In fact, the objective function will be as follows: 

6 - f = Minimize (Cost. Make spone) 
Since the function intended target was a double 
objective, Topsis should be used to rank replies. 
About Topsis discussed in detail in Chapter 2. Must 
now consider the coefficient for each of the goals, 
determine their impact on the scoreboard. In this 
study, experiments, this value is equal to 0.5 were 
considered both goals. 
 
Stopping criterion 
Various criteria is to stop an algorithm. In this study, 
in order to simplify, the number of repetitions 
determined to stop the algorithm is used. 

Elements of Genetic Algorithm 
Elements algorithm Uses strategies taken 

Answer A presentation with the right amount 
The initial answer Random feasible solution with random evolutionary algorithm 
The solution space Given the limits of the feasible solution 
Evaluation Criteria Objective function 

Choose the best neighborhood Roulette wheel 
Strengthening Strategy Combined action 
Diversification strategy Practice jumps 

Stopping criterion The maximum number of repetitions 
Problem solving using ICA, like other evolutionary 
algorithms, this algorithm, the initial random number 
with which each of them is a "country" called, 
begins. Some of the best elements of the population 
(equivalent elite GA) elected as imperialist. The 
remaining population also as a colony, are 
considered. Depending on the power colonists, the 
colonists with a special process that follows, to kill 
himself. The total power of the empire, both forming 
part of the imperialist country (for the core) and its 
colonies, it depends. In math mode, this dependence 
with imperial power is defined as the sum of the 
Imperial power, plus a percentage of the average 

colonial power, is modeled. With the formation of 
the early empires, imperial competition between 
them begins. Every colonial empire cannot compete, 
succeed and increase their power (or at least reduce 
the influence stop), the colonial competition, will be 
removed. Therefore, the survival of an empire 
depends on its ability to attract rival colonial empires, 
and the domination they would be out. Consequently, 
in the imperialist competition, gradually added to the 
power of larger empires and kingdoms and the 
weaker will be removed. Empires to increase their 
power, would be forced to develop their own 
colonies. Over time, the colonies, in terms of power 
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and control to be closer empires will be a kind of 
convergence. The end of colonial competition, when 
a single empire in the world, we matched the 
colonial position, your imperialist country, are very 
close. 
 
Forming early empires 
In optimization, the aim of finding an optimal 
solution in terms of the variables of the problem. We 
create an array of variables that must be optimized 
problem. GA in this array, called chromosomes. 
Here, too, we call it a country. Nvar is one-

dimensional optimization problem, a country, 
1 Nvar× is an array. This array is defined as follows. 

 
7- 1 2 3[ , , ,..., ]

varNcountry p p p p=  
Variable values in one country, for integers between 
1 and the number of virtual machines are displayed. 
From the perspective of cultural history, social 
features can be components of a country - political, 
such as culture, language, economic structure and 
other characteristics are taken into account. Figure 3-
6 illustrates this problem. According to this form of 
unknown variable cost function in the optimization 
process we're looking for them, socio-political, 
historical and cultural characteristics are at the low 
point lead the country to make a cost function. In 
fact, solving an optimization problem introduced by 
the algorithm, we are looking for the best country 
(the country with the best of social and political). 
Find the country is in fact equivalent to finding the 
best parameters that produce the lowest cost function. 

 
Figure 4 - Socio-political components forming a country 

In this study, we want virtual machines to be 
assigned to different requests entered into the system 
the costs recorded in its objective function is 
minimal. In a typical case, answers for those 
questions that might lead to a stable output can be 

defined. Initial set of answers to this problem as we 
could. In this country to be defined. 
 8 - 1 2 3[ , , ,..., ]

varNcountry p p p p=  

To start the algorithm have a number of these 
countries (number of countries algorithm) be created. 
The initial matrix is formed randomly throughout the 
country. The cost of one country to evaluate the 
function f will be as follows: 
9- 

var1 2 3( ) ( , , ,..., )i i Ncost f country f p p p p= =  

 
In the present case, the answer is an array of 1 in 
Nvar where Nvar number of tasks available, for 

example, in Figure 3-7, task No. 1 at home (3) and 
(7) has been the task of No. 5 in a virtual machine. 
 

1 2 2 7 6 4 1 3 

Figure 5 - Scheme of show answer 

Production of basic responses 
To start the algorithm, we make an initial number of 

countryN country. impN to the members of this 
population (Countries with the lowest cost function) 
is picked as the imperialists. The remaining colN  to 
the countries that constitute belong either to a 
colonial empire. For the first inter-imperialist 
division of the colonies, to any imperialist number of 
colonies that these numbers, it is a powerful fit. To 
do this, with the cost of all the imperialists, in the 
format they consider normalized cost. 
10 - max{ }n i ni

C c c= −  

Where nc , expenses imperialists n, max{ }ii
c the 

highest cost among the imperialists and nC , 
normalized cost of the imperialists, Every imperial 
war that has cost more (imperialism is weaker), with 
normalized cost will be less. With the cost 
normalized, normalized relative strength of the 
imperialist calculated as follows, based on which, 
the colonial countries, the imperialists divided. 
11-

1

imp

n
n N

i
i

Cp
C

=

=

∑

 

From a different perspective, normalized power in an 
imperialist, colonial ratio by which the imperialists 
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run. The initial number will be equal to an 
imperialist colonies 
12- . . { .( )}n n colN C round p N=  
Where . .nN C , the number of colonies of the empire 
and colN the total population of the countries 
colonized in the primary. round function, which is 
also the nearest whole number to a decimal number. 
Considering . .N C for each empire, to randomly 
select the number of countries in the early colonial 
and imperialist our n. With the initial state of all 
empires, ICA begins. To meet the latest evolution in 
a ring that a stop condition will continue. 
 
Displacement of colonial and imperialist 
position 
At the same socio-political policy of attracting the 
destruction of the colony in some cases lead to 
positive results for them. Some countries as a result 
of this policy achieved some kind of public self-

confidence and after a while the educated (in other 
words absorb those colonial culture) were who have 
led their nation to escape from the clutches of 
colonialism. During the colonial colonies in the 
country, some of these colonies may be in a better 
position than the imperialists (To the point that they 
cost less than the cost function value of the cost 
function in the position of imperialist produce.) In 
this case, the country colonizer and colonized 
country, where it changes the algorithm together 
with the new situation has continued colonial 
country and this time the country is starting to apply 
the new imperial colonial policy of assimilation in 
itself. Changing a colonizer and colonized, shown in 
Figure 3-11. In this way, the imperial colony, which 
cost less than your imperialist, a darker color, is 
shown. Figure 3-12 shows the entire empire after 
changing position. 

 
Total Power of an empire 

Empire is a powerful country against colonial power, 
plus the power of its colonies. Thus, for the cost of 
an empire, we have. 

13-  
Where . .nT C cost of empire n and ξ is a positive 
number, usually between zero and one and is 
considered close to zero. Little consideration of ξ , 
causes the total cost of an empire, almost equal to the 
cost of the central government (Imperial), and 
increased ξ also increased the effect of the cost of a 
colonial empire in determining the total cost. In a 

0.05ξ = in most cases implementation has led to 
good results in this study is taken into account. 
 

Competitive Imperialist  
As previously stated, any empire which can increase 
the power and strength of your competition lose, in 
the imperialist competition, will be removed. 
Uninstall is done gradually. This means that over 
time, empires weak, lost its colonies and empires 
stronger, it has acquired colonies and adds his own 
power. To model this reality, we assume that we 
removed empire, the empire is weakest. Thus, the 
repetition of algorithms, one or more of the weakest 
colonial empire has taken to seize the colonies, we 
create competition between all empires. Colonies are, 
not necessarily by the most powerful empire will not 
seize, but more powerful empires, are more likely 
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takeover. Figure 3-13 shows the overview of this 
section of the algorithm. 

 
Figure 8 - The overarching theme of colonial competition: larger empires, 

the more likely they are to take other colonial empires. 

In this form (1) Empire considered as the weakest 
taken and subjected to imperialist rivalry has been 
one of its colonies and empires 2 to N are competing 
to seize it. For modeling competition for the 
appropriation of the colonial empires, the possibility 
of a takeover of Empire (which is proportional 
powerful empire), and taking into account the total 
cost of empire, we calculated as follows. The total 
cost of the empire, the total cost of our targeted 
normalized. 
14- . . . max{ . . } . .n i ni

N T C T C T C= −
 

In this regard, . .nT C , total cost of empire n and 
. . .nN T C , the total cost of that empire is normalized. 

Every empire have less . .nT C will be more. In fact, 
the cost of an empire . . .nN T C and . .nT C is equal to 
total power. Empire at the lowest cost, highest power. 
With a total cost of normalized probability (power) 
takeover colony of competition, by any empire, is 
calculated as follows. 

15-

1

. . .

. . .
n imp

n
p N

i
i

N T Cp
N T C

=

=

∑
 

With a chance to seize the empire, such as Roulette 
Wheel mechanism in the genetic algorithm is needed 
to powerful colonial empires in competition with 
probability proportional to one of them. With a 
chance to seize the empire, because these colonies 
randomly, but probably affiliated with a chance to 
seize the empire, divided between empires; the 

vector P from the above probability values, we are 
following. 

16-
1 2 3
, , ,...,

Nimpp p p pp p p p =
 

P  

Vector P the size is 1*Nimp of probability values 
appropriation is made up of empires. Then the 
random vector R, we were the same size as P vector. 
This vector arrays, random numbers with uniform 
distribution in the interval [0,1]. Vector P has size 
and is made up of empires takeover of probability 
values. Then the random vector R, we were the same 
size as P vector. This vector arrays, random numbers 
with uniform distribution in the interval [0,1]. 

 
the genetic algorithm to choose the parents and it 
greatly increases the speed of operations. With the 
acquisition of colonial empires by one of the 
operations of this stage of the algorithm is over. 
Fall of weak empires 
During the imperialist competition, inevitably, weak 
empires and colonies gradually fell into the hands of 
powerful empires fall. Different conditions can be 
considered for fall of an empire. In the proposed 
algorithm has since been removed is considered an 
empire that has lost its colonies. An algorithm is 
intended to meet the convergence criteria, or until 
the total number of iterations, continues. After a 
while, all empires have fallen and will have only an 
empire, and the rest under the control of a single 
empire, they argue. The new ideal world, all 
settlements, run by an imperial units. Position and 
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costs colonial, imperialist country is equal to the 
opportunity cost. In this new world, the differences, 
not only between colonies, but there is the colonial 
and imperialist country. In other words, all countries, 
at the same time, the colonies and their colonizers. In 
such a situation as a condition of imperialist rivalry 
over and stop the algorithm stops. The proposed 
methodology using colonial competition similar to 
the method using a genetic algorithm is proposed. At 
first things are registered in the system. Then the 
scheduler are given. Scheduling tasks and Content 
Manager is broken into small tasks. Content Manager 
Task of identifying the available virtual machines 
and the ability of each of them is responsible. After 
the virtual machine characteristics and properties of 
each of the tasks, whether the commands were 
recognized and the amount of resources needed, an 
Algorithm for appropriate allocation of resources 
should be used. Here imperialist competitive 
algorithm is used. The imperialist competitive 
algorithm is initialized after the initial responses are 
randomly generated. Then the colonizers and the 
colonized features they bow their acquisition 

deviation. After these changes in acceptance call 
using the objective function is calculated and if fitted 
to each of these colonies was higher than the 
corresponding colonial, rather than changing them. 
Then the total cost of an empire is calculated by 
taking the colonies. Then the weakest of the weak 
colony is selected and its empire colonialism colony 
to join the most similar to it. Finally, it should be 
checked whether or not the transfer is empire was 
empty. If there is no colonial empire, the empire will 
be removed. This procedure continues until the stop 
condition is established. Finally, the product of 
imperialist competitive algorithm is applied, is an 
appropriate response to how the allocation of 
resources as far as possible has set the objective 
function in terms of performance is at an appropriate 
level. The proper response produced as a response 
indicating that each virtual machine is allocated to 
each task is presented. Finally, the call to the 
Resource Manager to use this approach to resource 
allocation. Finally tasks have to be performed to the 
corresponding virtual machines. 

Elements colonial competitive algorithm 
Elements algorithm Uses strategies taken 

Answer A presentation with the right amount 
The initial answer Random feasible solution with random evolutionary algorithm 
The solution space Given the limits of the feasible solution 
Evaluation Criteria Objective function 

Choose the best neighborhood Roulette wheel 
Strengthening Strategy Assimilation policy 

Strategy to diversify Revolutionary action 
Stopping criterion The maximum number of repetitions 

 
The proposed method combines 
The proposed method combines is for the series. 
Thus, in the Algorithm competition colonial answers 
are generated, then call near its optimal on genetic 

algorithm has genetic algorithms perform random 
answers first, of appropriate responses generated 
imperialist competitive algorithm used them. 
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Findings 
For this study, the application Netbeans Version 8.1 
is used. The Java Development Kit software Version 
8 and CloudSim Version 3 has been used. Also this 
software on a system with Intel CoreI7 6500U 
processor with 8GB of RAM is implemented. 

Algorithms presented in this study and previous 
algorithms have been implemented in this application. 
 
Results 
Parameters 
Parameters intended for issue 

Table 1 - The parameters of the problem 
The total number of tasks The number of virtual 

machines 
The number of service providers 

40315 130 4 

Table 2 - Parameters of virtual machines is considered 
Service Provider Processors (million instructions per 

second) 
Main memory (MB) Number 

Amazon 512 1000 30 
IBM 1000 1000 20 

Azure 2000 1000 50 
Rack Space 1000 2000 30 

• Genetic algorithm parameters 

Table 3 - Parameters of Genetic Algorithm 
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Mutation percent Mutation rate Compound rate Number of 
generations 

Number of 
chromosomes 

0.2 0.2 0.8 100 50 

• Colonial competitive algorithm parameters 

Table 4. Parameters colonial competitive algorithm 
Threshold adopted Rate of revolution Number of 

decades 
Number of 
colonists 

Number of 
countries 

0.02 0.2 1000 10 50 

• Parameters of combined method 

Table 5 - The parameters of combined method 
Compound 

rate 
Mutation 

rate 
Number of 
generations 

Number of 
chromosomes 

Threshold 
adopted 

Rate of 
revolution 

Number of 
decades 

Number of 
colonists 

Number of 
countries 

0.8 0.2 50 50 0.02 0.2 500 10 50 
 
Results and Comparison 
Due to the random nature of meta-heuristic 
algorithms, comparing them should be done in 
several consecutive repeating the average of the 

values is detected. The results of 10 repetitions with 
the average for the time of implementation tasks are 
shown in Table 4-6. 

Table 6 - Values obtained for runtime in 10 consecutive performances 

Based on what is specified in Table 4-6, the values 
obtained in repeated every 10 values obtained for the 
proposed method of GA and ICA algorithm is 
improving own again. According to Figure 4-1 is 
clear that in the 10 run, always amounts obtained for 
the proposed method can be significantly lower than 
the values obtained for the two algorithms are GA 
and ICA. 

 

Figure 9 - Values obtained for the time run in 10 consecutive 
performances 

Based on what is known in Figure 4-1, the amount of 
runtime in principle for the proposed method is 
significantly less than GA and ICA algorithms. 
Finally, the average time of implementation of these 

algorithms is shown in Figure 4-2. According to this 
figure, the proposed method is much better than an 
average execution time is two genetic algorithms and 
colonial competition. The total running time of 
18344 seconds and 18777 Genetic Algorithm in 
colonial competitive algorithm, the proposed 
procedure is 13663 seconds. 

 

Figure 10 - The average values obtained for the fifth time in a row 
enforcement 

The objectives of this study, reducing the running 
costs of the user who also modeled in the form of 
objective function. Cost values obtained for 10 
consecutive run is shown. 
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Table 7 - Average cost for runtime obtained in 10 consecutive performances 

 
 
Based on what is shown, the proposed method is 
almost always less for a fee. This gap, however, does 
not seem like a significant total running time, but 
improvement has been achieved. The average cost in 
dollar terms in 10 consecutive performances. The 
proposed method is able during the run about $ 28 to 
about $ 49 genetic algorithms and improvements to 
the colonial competitive algorithm. 

 

Figure 12 - Values obtained for a fee of 10 consecutive performances 

 

Figure 13 - The average values obtained for a fee of 10 consecutive 
performances 

Also, compare the costs derived based on worst case 
is shown in Figure 4-6 based on what we can see in 
Figure 4-6, the proposed method significantly better 
at worst, it has produced responses. 
 

 

Figure 14 - The worst cost obtained for 10 runs 

On the other hand the algorithm should be examined 
overhead to the runtime is also in good condition. 
Accordingly, the time the 10 simulation runs are 

shown in Table 4-8.  
According to what is shown in Figure 4-7, time 
simulation in a state average of 44 and 49 seconds to 
36 seconds for genetic algorithm and colonial rivalry 
reached on the proposed approach show that the 
proposed algorithm in addition to reducing total 
execution time and costs, has been able to show 
appropriate responses in a reasonable time and even 
less genetic algorithms and colonial competition. 

Table 8 - Values obtained for a fee of 10 consecutive performances 
 1 2 3 4 5 6 7 8 9 10 

GA 46 45 44 43 43 42 44 45 41 44 
ICA 38 42 38 38 39 41 42 41 42 44 
ICA_GA 38 37 36 37 33 36 39 33 39 33 

 

Figure 15 - Average time simulation obtained for 10 runs 

The worst-case values shown in Figure 4-8 is clearly 
derived values that the proposed method is less than 
methods based on genetic algorithms and colonial 
competition. 

 

Figure 16 - The worst time simulation obtained for 10 runs 

Conclusion and Summary 
The main focus of this study is to provide a meta-
heuristic method for allocating resources in the cloud 
computing community by reducing runtime and user 
fees have been reduced. However, it seems that these 
two objectives are not always in a direction, but 
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through the rankings suitable answers using the 
Pareto front and Topsis was possible. Based on what 
was seen, the proposed method has failed both in 
terms of overall execution time and cost to improve 
ties compared to methods based on genetic 
algorithms and algorithms colonial competition. It is 
also due to lower overhead and are able to produce 
the answers in less time by comparing the proposed 
method can be downloaded using the proposed 
method based on genetic algorithm running time of 
less genetic algorithms have been compared to the 
amount equal to 26 percent. Also, using the proposed 
method, user fees also decreased about 1 percent 
from a genetic algorithm is own again. The proposed 
algorithm produced less time and your answers in 
other words, a reduction of 18% in the simulation, 
the algorithm also lowered overhead. On the other 
hand, by comparing the proposed method can be 
downloaded using the proposed method based on 
colonial competitive algorithm execution time of less 
compared to colonial competitive algorithm has been 
compared to the amount equal to 27 percent. Also, 
using the proposed method, user fees are about 1% 
from colonial competitive algorithm has declined. 
The proposed algorithm has produced in less time 
and your answers in other words, with a 7 percent 
decrease simulation time, reducing overhead 
algorithm. 

Table 9 - The recovery rate of the proposed method 

 Execution time Cost Simulation Time 
GA 26% % 18% 
ICA 27% % 7% 

 

 
Proposed Future Works 
As future work, we are trying to change the model, 
the objective function in ways that are cost effective 
and better way. Also a comprehensive study, we will 
discuss the types of algorithms are presented and 
compared with them. 
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