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Abstract

Cloud computing has been recently emerged on internet as a model for hosting and providing services. Such model is
impressive for business owners due to that there is no more need the users to declare their requirements to prepare a
plan for answering them, therefore, an organization can start its work in small size and add more resources only when
demand for services is increased. In addition to it, Cloud computing provides more advantages for organizations and
individuals. For this reason it has become a hot topic in academic and business environments and as it was expected,
many are attracted and nowadays we are facing with many cloud service providers. Generally, resources management
within cloud environment, due to their heterogeneity, is a complicated issue. Timing algorithms within parallel distributed
systems are playing important role for tasks timing and sending them to the appropriate resources. Timing issue is a
technique for equitable distribution of resources to clients and it is for achieving optimal productivity of resources with
least responding time and more importantly is to avoid extra overhead on resources. Timing issue in its kind is a NP issue.
Therefore its solution through multi-purpose developmental algorithms is an appropriate method. Two purposes of time
minimization of task completion and finishing cost to the customer in task timing within cloud environment has conflict
and inconsistency that current optimal single-purpose methods cannot resolve them. Therefore, use of new methods by
multi-purpose optimization capability provides optimized response according to optimization of all purposes approach.
In this research the issue of independent task timing by the purpose of lowest price, least completion time consumption
and maximum load balancing within system by using optimized multi-purpose particles congestion algorithm has been
studied and it is concluded that the recommended method in comparison with multi-purpose genetic algorithm has better
results.
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1. Introduction

The development of computing is such that we can
assume it as fifth public industry after water, electricity,
gas and telephone. In such mode, the users are trying to
access based upon their requirements and regardless to
where a service is located or how it provides the infor-
mation. Cloud computing is a computing method based
upon big computer networks like internet which presents
fresh model for distribution, consumption and providing
information technology services (including hardware,
software, information and other shared computing
resources) by using internet. In such status, users are
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trying to access based upon their requirements and
regardless to service location and the way of provide'. Task
timing is to allocate resources to tasks during a determined
time period that optimization is following one or several
purposes. In issue of classic work-flow, set of tasks that are
consisting of several operations, by passing through some
steps, in an equal path, are processed. In such systems,
timing shall be such that the minimum intended services
quality is met for user. Usually, users tend to fulfill their
tasks within least minimum time and also by minimum
coast, by cloud service providers. On the other hand, cloud
service provider tends to maximize operating power of his
resources to increase his interests as well; these two are in
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conflict with each other and usually are not matched with
traditional methods of allocating resources and available
timing mechanisms.
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In Figure 1, there is a timing mechanism. In this system,
the input tasks enter into a waiting queue and then they
enter into a timing analyzer. This part leads the tasks by
pre-determined purposes to clusters of virtual machine
located on kinds of host. In multi-purpose systems, sev-
eral purposes shall be considered simultaneously. For this
reason, such timing called multi-purpose timing or tim-
ing based on service quality.

During period of increasing workload in the system,
when a task is requested by a client, it takes long time
to lessen workload and the required resources will be
allocated to the intended task. Such strategy is sepa-
rated from task execution priority; in this case the task
owner client can level up his priority by suggesting more
amount for it and get accessed to required resources,
this issue is considered as one of the chief objections of
cloud computing. Current methods of resources alloca-
tion are performing a kind of unfair allocation regardless
to task priority including FIFO and ROUND-Robin
which are used in clouds. In most cloud services, task
timing by considering such terms and also considering
mentioned obligations within service level agreement is
a complicated action. Typically cloud service providers
undertake some items as their reliabilities in providing
services to clients; therefore, any kind of resources allo-
cation or tasks displacement from a resource to another
one shall be done based upon the quality level of agreed
service.Service timing is divided into two main catego-
ries; user-level and system level. During user-level timing
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resolving of service fulfillment between service provider
and clients is considered. Mostly such issue refers to
economic issues including balance between supply and
demand, competition among clients and relative mini-
mizing clients’ cost.

In recommended algorithm are considered for the
purposes: Load balancing, Service quality, energy con-
sumption in data centers, and time for completion of the
work, Costs, equitable usage of resources and productiv-
ity of resources.

The issue of timing in cloud environment is a NP comple-
ment issue. Therefore, most of such issues are resolved
through estimation methods of artificial intelligence like
PSO and GA, since such methods are effective solutions
for resolving these problems’.

The main advantage of multi-purpose algorithm of
MO-PSO is that large number of congestion particles
cause flexibility of the method against the problem of
local optimized response and it has high convergence rate
and it leads to find diversity and distribution of better
non-defeated solutions in comparison with other multi-
purpose algorithms. Since meta-heuristic algorithms are
single-purpose and only cover one dimension of issues,
in this research we are trying to improve solutions, to
increase system performance and to decrease costs in
proper time by using multi-purpose developmental algo-
rithms.

The algorithms can be divided into two groups online and
batch, in online mode all the tasks are timed based on
online and every task are given to one of the resources
based on calling by scheduler. In batch mode, the tasks
are timed in group way and the groups will be given to
related resources by a shot pause.

Remarkable researching tasks in field of task scheduling
and resources allocations in cloud computing have been
done by using developmental algorithms. Mr. Wang et
al* have designed resources scheduling model based on
optimization algorithm of particles congestion, regard-
ing to the features of cloud computing resources, time
limitations, costs and users demands. One of impor-
tant issues for cloud resources providers is the decrease
of electricity consumption. This issue causes decrease
of operational costs and improvement of system reli-
ability. Nawfal et al> have introduced a solution for
minimizing power consumption within data centers
and improvement their load balance simultaneously and
have presented a scheduling algorithm in this regard.
Mr. T Song et al* have presented optimization of task
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scheduling issue and resources allocation by using
improved differential-developmental algorithm based on
cost and time in cloud computing environment. They are
recommending a new algorithm which has the capabil-
ity of global discovery in big space by combining Tagucci
method and differential developmental algorithm. The
cost model includes processing step, receiving cost and
waiting time that it uses non-defeated multi-purpose
optimization methods for finding Pareto strength in all
costs and the time of tasks finishing. Mr. Lee® have sug-
gested a plan of resources allocation for sharing borrowed
resources economical on task scheduling algorithm. The
purpose of implementing such research is to achieve high
efficiency and fair distribution by simultaneous obser-
vance within cloud environment. Also in mentioned
research, a model for forecasting task finishing time by
considering complicated commercial decisions in order
to allocated and schedule the resources have been pre-
sented.

Virtualization is a method that in addition to hiding
physical resources, provides access to resources for users.
In this method, the resources are shared or separated
simultaneously among several different environments
that are known as “virtual machine”. Mr. Zhang et al®
multi-purpose scheduling based on presented sequen-
tial optimization developed by automatic community for
optimizing the design of very complicated and dynamic
systems. The behavior of sequential optimization has
been used for servers virtual clusters in data centers. In
Figure 2, a model of queue in resources allocation sys-
tem has been presented for a virtualized cloud platform.
Distributors of multiple work-flows distribute tasks to
different queues. Each virtual cluster is used for receiv-
ing tasks from a specific queue. The major advantage of
multi-purpose scheduling method is significant workload
time decrease and at the same it is close to optimal per-
formance of the system. Multi-functional work-flow in
real workload of LIGO has been obtained from theory of
Earth's gravitational wave analysis. Recommended algo-
rithm produces a small set of semi-optimized scheduled
solutions in high speed and efficient. This article indicates
that searching time through semi-optimized work-flow
scheduling has been remarkably decreased in comparison
with using Mont Carlo method.

Mr. Bloglozov et al’ first have presented an optimal archi-
tecture for efficient energy in cloud computing then based
on above architecture, they have studied researching chal-
lenges in scope of resources allocation algorithms,
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Figure 2. Queuing model for Virtual resource allocation
system.

Mr. Bloglozov et al’ first have presented an optimal archi-
tecture for efficient energy in cloud computing then based
on above architecture, they have studied researching
challenges in scope of resources allocation algorithms,
resources providers and scheduling algorithms regard-
ing to the level of expectations from service quality for
efficient energy management. They have presented a
method in order to allocate exploration energy-aware
for providing data center resources that improves energy
productivity in data center on dynamic workflow and pro-
viding service with quality, at the end the performance of
recommended model is evaluated by using Cloudsim tool.
Mr. Gasiur et al® have suggested a security-oriented solu-
tion for scheduling N independent tasks on M machines
in parallel in order to minimize three different purposes.
The purpose of such algorithm is to minimize failure
probability, time of task finishing and the delay of each
task entering. They use meta-heuristic algorithm, multi-
purpose genetic algorithm with non-defeated ordering
for resolving such issue. This approach based on domi-
nant Pareto, not only presents appropriate solution, but
also presents set of non-defeated solutions. Also in this
research a mechanism in order to decide for choosing the
best strategy for Pareto has been provided. Mr. Chen et
al® have explained a strategy before immigration based on
three dimensions of using processor, operational power
of network and rate of read and write on disk. In order to
receive an optimal solution, the combination of genetic
algorithm with issue of backpack on several fitness func-
tions to study the effectiveness of method has been tested.
Mr. Zhang Wen et al’® have presented a scheduling
method based on a model from time-cost-trust on cloud
computing resources by using sub-tree algorithm. This
method can fulfill users’ concern for getting confident
about obtaining resources and the efficiency of such
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algorithm is high. In this method, three factors of time,
cost and trust are introduced as three criteria, not as
purpose. Therefore, in this research, optimal solution is
not introduced. Ms. Ramezani et al'' have presented a
comprehensive multi-purpose model in order to opti-
mize task scheduling for minimizing task performing
time, task displacement time and cost of task perform-
ing. In this approach regarding to speed and accuracy
of optimization particles congestion algorithm, multi-
purpose algorithm based on multi-purpose particles
congestion method for representing an optimal solution
for the model has been used, and in order to implement
and evaluate recommended model, they have developed
MO-Jswarm algorithm.

Mr. Tan et al*? have introduced three different methods,
workflow scheduling model, phase modeling and multi-
purpose linear planning modeling In order to optimize
trustable workflow scheduling. In this algorithm mini-
mal-maximal method of three elements of time, cost and
trust are considered as main purposes. Mr. Wang et al"
specifically have focused on decreasing energy consump-
tion in data center. By combining data of energy-aware
and place-aware in scheduling of some asks, a second
ranked multi-purpose programming model based on
decrease mapping in order to improve energy produc-
tivity in service providers has been presented. In this
approach, first the changes of energy consumption by
servers performance is determined and then regarding
to that task scheduling strategies are depended on data
placing policy, the place of data regarding to the status of
current network will be adjusted dynamically.

In this article, a proper second ranked programming
model by special encoding and decoding methods, by
using multi-purpose genetic algorithm in order to speed
up to converge has been presented.

Mr. Saloy et al, is trying to design and develop Cloud
Resources Broker (CLOUDRB) for effective management
of resources and completion of the tasks in applicable
programs by considering determined time-limit by user.
In this article an applicable and integrated model for task
scheduling based on determined time and optimized algo-
rithm of particles congestion and regarding to resources

allocation mechanism has been presented.
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The purpose of this action is to minimize time of imple-
mentation and cost based on specific fitness function.
Mr. Fang et al'® have recommended optimization par-
ticles congestion algorithm for the issue of resources
allocation. The purpose of this algorithm is to find the
best task scheduling within resources based upon the sum
of implementing time duration, resources reserve and the
quality of service on each task. The mechanism of non-
defeated Pareto in this algorithm has been presented in
order to search optimal multi-purpose solutions.

Mr. Lee et al'® have presented an algorithm by the
approach of load balance based on multi-purpose genetic
algorithm. This algorithm has presented a new mapping
among physical and virtual machines that has resolved
the problem of lack of load balance by using set of immi-
gration operators of virtual machines. Mr. Liu et al'” have
recommended an scheduling algorithm based on multi-
purpose genetic algorithm. Such algorithm is specifically
considering energy consumption decrease and increasing
benefits from these services. Mr. Arabi et al'® have rec-
ommended a task scheduling algorithm by approach of
load balance based on ant colony algorithm. Such algo-
rithm, has presented a method of optimized searching of
resources for tasks allocation to virtual machines. Also in
this article, in addition to approach of workload balance,
minimization of task completion time duration is also
considered.

Remarkable researching activities have been done in field
of management, scheduling, resources allocation and
scheduling of workflow within cloud computing by using
developmental algorithms. One of the important issues
for providers of cloud resources is to decrease electricity
consumption. This issue causes decrease of operational
costs and improvement of system reliability.

3. Method

The optimization algorithm of particles congestion
is used for issues that the possible answer includes
exploring in big searching environment of poten-
tial solutions. The issue that is presented here is the
issue of tasks allocation to resources within cloud

environment that has big solution searching space.
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The important purpose in optimization of this issue is to

minimize Makespan and cost function. We assume:

P - Number of received tasks.

T=1{t,t,,..,t,} . setofreceived tasks.

N,p,, Number of physical machines within cloud.

m :Number of VMs .

VMj - J virtual machine J = {1,2,...,m}
PM_={k|VM, ez th ,ze{l,2,..,N,,}} setof
virtual machines that are placed in Z physical machine.
SP, ={k|VM, € Pth cloudprovider,P € {l,2,...,cp}}

_set of virtual machines that are allocated to P provider.

¢k - Bandwidth between center and K virtual machine.

P : Number of cloud providers.

P : Maximum capacity for P provider.

X, = r . . .
ik : if i task is allocated to k virtual machine,
. x, =0
otherwise “i
DE.

ik : The amount of data that i task is allocated to k
virtual machine.

VM

™+ Memory capacity in k virtual machine.

VM

G : Amount of capacity of k virtual machine.
P

cost; . The cost of one unit virtual machine for j

provider.

"y : Total number of supported virtual machines by k
provider that implements tasks in pt time period.

Time of task implementation on k virtual machine is

Exek that is calculated as below:

DE

7 = , x, kR Tk
exe;, Z ik VMmk *VMCk

i=1

Time of total implementation of task is equal to:

Total time for transferring tasks is equal to:
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Ttrans = i i x, * DE,

k=1 i=l B,

cost of implementing the tasks for providers is equal to:

C,. =D, Pcost,*r( Zm: T.))

keSPp

Which 7, is equal to:

r=> min(zn:xl.k,l)
1

keSP, i=

3.1 Fitness Functions

Three of most important purposes considered in optimi-
zations related to scheduling issue of cloud environment
are: Makespan, cost and load balance. Load balance is
highly significant due to having the advantages such as
increasing resources efficiency an also response time

decrease.

3.1.1 Minimization of Makespan

Makespan or longest time length of task scheduler com-
pletion is the first purpose that is introduced as purpose
function. Makespan means the longest completion time
length among all system processors participating in
scheduling. We assume that indicates size of i task and

is the processing speed of j processor.

T

cow 4
oo (B3 ]) = C

For each processor there will be a completion time from
implementing tasks which are allocated to. for calculat-
ing Makespan, task completion time on each resource
shall be determined to consider the longest as Makespan.
Therefore, task completion time on each resource is

obtained by using above equation:

ZI{EA/-T;‘r

C,

J

tcomplete (J ) =
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Such that A(j) are set of tasks indexes that are given
to j resource. Now we can calculate Makespan:

Makespan = Maxit,,, ... (jM<j<m

3.1.2 Price Minimization

As it is mentioned, cloud providers can charge users for
cost amount based on the amount of resource they used.
Therefore scheduling algorithms in cloud environment
considers users” requests for completion their applicable
programs in most possible economic method to lessen the
cost for them and also keep the clients satisfied. Therefore,
the second purpose function is total cost of tasks schedul-

ing implementation which shall be minimized. Assume

that Wj is unit price of j resource for use per second.
Therefore, the cost of i task implementation on j resource

is obtained by using above equation:
Pl"ice(j) = tcomplete (.]) X Wj

Then total cost for scheduling is calculated by equation
below:

Total Cost = iPrice(j)

j=1

3.1.3 Maximizing Load Balance

As it is mentioned, load balance mechanism is distri-
bution of load on each evaluative resource fairly. Load
balance maximizes resources and system efficiency and
minimizes task implementation time. For obtaining such
purpose, load balance mechanism shall be fair in dis-
tribution of load on all the resources and this requires
the minimization of load difference between resource
with heaviest load and resource with lightest load. In
order to define load balance, first we determine the aver-
age of resources efficiency. For calculation of average
of resources efficiency we shall first calculate expected
efficiency of each resource based on given tasks which
is obtained according o equation with division of tasks

completion time of each resource to Makespan:

Leomprere (J)

P(7)= 1<; <
"(J) Makespan’ 7 "
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Please note that high amount of resource efficiency aver-
age is not always indicating appropriate load balancel.

Therefore, we calculate resource efficiency average:

PRNAT)

m

P=

Now by minimization of square standard deviation mean,

P ( J ) we can improve load balance in whole resources.

Q" B (j)-Py

m

msd

4. Discussion

In this part we simulate and evaluate the efficiency of rec-
ommended methods in last part about tasks scheduling
by the method of multi-purpose optimization in cloud
environment, therefore, we first obtain the best answer
by using genetic algorithm and multi-purpose particles
congestion with approach of two purposes of Price and
Makespan, then we represent recommended three pur-
pose algorithm with approach of Price, Makespan and
Load Balance by the best algorithm regarding to its
performance. The methods of evaluation, in cloud envi-
ronment are trying to do schedule some of independent
tasks. These tasks are the result of breaking applicable
programs to executable smaller parts independently that
the users give them to cloud environment for implemen-
tation. First we optimize tasks scheduling by standard
algorithm with different but fixed mutation rates for

optimization of two purposes of Makespan and price.

In order to study algorithm efficiency accurately, the aver-
age of number of repetitions by every mutation probability
in 10 times test for establishing set of completed answers
with all the population members are indicated in above
figure. It is clearly shown in Figure 4 that the mutation
probability of 0.35 produces the quickest optimized answer.

Indian Journal of Science and Technology | 479 -



Timing of Resources in Cloud Computing by using Multi-Purpose Particles Congestion Algorithm

Table 1. The calculated crowding distance in a two-

objective minimization problem

Population size 200
Number of generation 100
Number of tasks 500
Number of sources 50
Range of tasks 20-100(MI)

1-5(G$/sec)
2-10(Ml/sec)

range of source cost

Range of processor’s speed

Number of tests 10
Number of optimal goals 2

the results have been indicated in diagrams. Now the
best choice of mutation rate is chosen and the results of
above algorithm are compared with multi-purpose par-
ticles accumulation algorithm. In Figure 5, it is clear that
multi-purpose particles mass algorithm in comparison
with genetic algorithm indicates better results therefore
continue of work will be resumed by algorithm of multi-
purpose particles mass.

Here specifically three purposes of Makespan, price
and load balance simultaneously by using multi-purpose
optimization algorithm for the issue of task scheduling,
optimization and Pareto will be established for them. We
have studied the issue by algorithm of particle mass and
by population rate of 200 and 500, and the results are

The resource model in cloud computing is such that all

cloud resources are single processor and each resource has

Table 2. Parameters of Genetic Algorithm
indicated in Table 4.

Cross Over Mutation .
Possibility Probability 5. Conclusion

Multi

Objective

Genetic 0.9 (0.05) 0.5 - 0.05
Algorithm

The obtained answer quality from above multi-purpose
genetic algorithm with different mutation rates is indi-

cated in Figure 3.

Task Scheduling

three special feature. First feature, the processing speed of
each resource’s processor in millions of instructions per
second, second feature, the price of each resource based

on money per second

2800
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Figure 3. 'Two-dimensional optimal solutions to test the mutation rate 200 population.

As it is indicated in figures, multi-purpose genetic algo-
rithm with approach of purposes’ weights accumulation
for different mutation rates has been implemented and
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and third feature the specific tasks on each resource which
are existed on resource before starting the implementa-
tion of scheduling and the resource after finishing of that
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Table 3. Optimal solutions for different choices

Best Price BEest Malespan Best Cost Factors
Mutati 2
3287072 3666227 15348024 0.05
32023362 280382 14851637 0.1
3310698 2085031 13834365 015
32680826 2225252 1440.7482 02
32764308 2469322 1438.73352 025
31392317 2374643 14101715 0.3
3146.1674 240874 14083915 035
28752251 3033425 1386.0055 04
20634002 3B80.7319 14138148 045
3127.7048 1863122 1362 8603 05
120
100 -
80 -
c
2
E 60 - B Population=50
a
x B Population=100
40 -
Population=200
20
O -

005 01 015 02 025 03 035 04 045 0.3

Mutation Probability

Figure 4. 'The number of repetitions in creating solutions for testing the mutation rate.
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Figure 5. Comparison of the genetic algorithm, and the algorithm of particle mass.
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Table 4. Comparison of the results of MOPSO algorithm with three goals

The best Load balance | The best Makespan Best.-price ]

Load Mix price Load Mix price Load Mix Price

balance | pen balance | pen balance | pen

0.148 321 75719 | 0.204 219 76311 0.213 292 72088 200
0.135 319 75044 | 0.170 214.5 75910 | 0.190 276.9 71560 500
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task starts to complete new task. This is an important fac-
tor that shall be considered. The purpose of this algorithm
is to optimize independent tasks scheduling in cloud
environment, establishing an optimized response that
such optimized response is the possible optimal choice
for tasks assignments that considers optimal purposes by
a fixed ratio. When the number of population members is
more it needs more repetitions to displace all the popula-
tion to set of responses. Subsequently, by more number
of populations, the quality of answers also increases. In
these tests, the impact of mutation rate is observed on
the result of multi-purpose genetic algorithm. Therefore,
in this action, in addition to that we increased algorithm
convergence speed in achieving optimal response; we
can observe the improvement of this response quality by
changes in mutation rate. At the end, we can optimize
algorithm of multi-purpose particles mass by considering
three purposes of price, Makespan and balance rate that
this is the first time that this action is done.

6. References

1. LiuJ,LuoX-G, ZhangX-M, Zhang F, Li B-N. Job scheduling
model for cloud computing based on multi-objective
genetic algorithm. International Journal of Computer
Science Issues (IJCSI). 2013; 10(1):134-9.

2. Wang Y, Wang ], Wang C, Song X. Research on resource
scheduling of cloud based on improved particle swarm
optimization algorithm. Advances in Brain Inspired
Cognitive Systems; 2013. p. 118-25.

3. MehdiNA, Mamat A, Amer A, Abdul-Mehdi ZT. Minimum
completion time for power-aware scheduling in cloud
computing. Developments in E-systems Engineering;
2011. p. 484-9.

4. Tsai J-T, Fang J-C, Chou J-H. Optimized task scheduling
and resource allocation on cloud computing environment
using improved differential evolution algorithm.
Computers and Operations Research. 2013; 40:3045-55.

5. LeeG.Resourceallocation and scheduling in heterogeneous
cloud environments [Unpublished dissertation]. Berkeley:
Doctor of Philosophy in Computer Science, University of
California; 2012.

6. Zhang F, Cao J, Li K, Khan SU, Hwang K. Multi-objective
scheduling of many tasks in cloud platforms. Future
Generation Computer Systems. 2014; 37:309-20.

7.  Beloglazov A, Abawajy ], Buyya R. Energy-aware resource
allocation heuristics for efficient management of data
centers for Cloud computing. Future Generation Computer
Systems. 2012; 28(5):755-68.

Vol 8 (S8) | April 2015 | www.indjst.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

Gasior J, Seredynski F. Multi-objective parallel machines
scheduling for fault-tolerant cloud systems. Algorithms
and Architectures for Parallel Processing: Part I. Springer
International Publishing; 2013. p. 247-56.

Chen S, Wu ], LuZ. A cloud computing resource scheduling
policy based on genetic algorithm with multiple fitness.
2012 IEEE 12th International Conference on Computer
and Information Technology; 2012. p. 177-84.

Gao Z-W, Zhang K. The research on cloud computing
resource scheduling method based on time-cost-trust
model. 2012 2nd International Conference on Computer
Science and Network Technology; 2012. p. 939-42.
Ramezani F, Lu ], Hussain F. Task scheduling optimization
in cloud computing applying multi-objective particle
swarm optimization. 11th International Conference on
Service Oriented Computing (ICSOC-2013); 2013. p. 237-
51.

Tan W, Sun Y, Lu G, Tang A, Cui LS. Trust services-
oriented multi-objects workflow scheduling model for
cloud computing. Proceedings of the 2012 International
Conference on Pervasive Computing and the Networked
World; 2013. p. 617-30.

Wang X, Wang Y, Cui Y. A new multi-objective bi-level
programming model for energy and locality aware multi-
job scheduling in cloud computing. Future Generat
Comput Syst. 2013; 36:91-101.

Somasundaram TS, Govindarajan K. CLOUDRB:
A framework for scheduling and managing High-
Performance Computing (HPC) applications in science
cloud. Future Generat Comput Syst. 2014; 34:47-65.

Feng M, Wang X; Zhang Y; Li J. Multi-objective particle
swarm optimization for resource allocation in cloud
computing. 2012 IEEE 2nd International Conference on
Cloud Computing and Intelligent Systems (CCIS); 2012. p.
1161-65.

Lei Z, Xiang ], Zhou Z, Duan F, Lei Y. A multi-objective
scheduling strategy based on MOGA in cloud computing
environment. 2012 IEEE 2nd International Conference on
Cloud Computing and Intelligent Systems (CCIS); 2012. p.
386-91.

LiuJ, Luo X-G, Zhang X-M, Zhang F, Li B-N. Job scheduling
model for cloud computing based on multi-objective
genetic algorithm. International Journal of Computer
Science Issues (IJCSI). 2013 Jan; 10(1):134-9.

Keshk AE, El-Sisi A, Tawfeek MA, Torkey FA. Intelligent
strategy of task scheduling in cloud computing for load
balancing. International Journal of Emerging Trends and
Technology in Computer Science. 2013 Dec; 2(6):12-22.

Indian Journal of Science and Technology | 483 -



