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Abstract:

In modern times, cloud computing is one of the huge achievements. The essential idea
of cloud computing is to give a stage to sharing of assets which incorporates
programming and foundation with the assistance of virtualization. Present paper deals
with an extensive study on various literatures to conceptualize the process of load balancing
under cloud environment. To conduct this study multiple research paper in the time frame of
2012 to 2016 has been collected and reviewed.
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1. Introduction: 2. CLOUD

Cloud load balancing is a sort of load
balancing that is performed in cloud
computing. Cloud load balancing is the way
toward dispersing workloads over numerous
figuring assets. Cloud load balancing
decreases costs related with record the board
frameworks and augments accessibility of
assets. It is a kind of load balancing and not
to be mistaken for Domain Name System
(DNS) load balancing. While DNS load
balancing  utilizes  programming  or
equipment to play out the function, cloud
load balancing utilizes administrations
offered by different PC organize companies.
Figure indicates the cloud load balancing.
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Figure 1: Cloud Load Balancing
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An algorithm was developed by Wei et
al. (2014) where they focused on renewable
energy sources in central. Different key
factors like generation models, prediction
methods of renewable power, capacity
planning of green data centers, intra
datacenter tasks arrangement and load
balancing across geologically spread data
centers are employed in applying renewable
energy in cloud data centers. The main
objective was to diminish the energy costs
incurred and to decrease the carbon
discharge. The workload is distributed
geographically across different data centers
in a cloud environment.

A power optimization algorithm to
balance the workload among the virtual
machines effectively in order to show a
trade — off between the performance and the
energy consumption is developed by (Ankita
and  Upinder2014). Different types of
algorithms like round robin, throttled load
balancing, equally spread current execution
algorithm are taken for analysis. A power
consumption calculator is designed to
monitor the energy utilization.
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A load balancing algorithm is
implemented to work in a heterogeneous
cloud radio access network so as to diminish
the peak transmission load in the remote
radio heads of the mobile networks (Chen et
al. 2015). Balancing the workload in the
backhauls is an important task in the mobile
network. The load is balanced based on the
nearest neighbor location. The experiments
are conducted to prove that the load
balanced in the backhauls is better than the
existing compression methodologies
prevailing in the mobile network.

E-STAB algorithm developed by
(Dzmitry et al. 2013) considers the traffic
needs while performing tasks scheduling in
the cloud computing environment. The
researchers state that the throughput of the
system can be improved by regulating the
traffic distribution and channelizing the
communication  impediment and the
congestion losses.

A load balancing algorithm in cloud
computing environment which employed
partitioning strategy for its working is
implemented by (Gaochao et al. 2013). The
best partition is selected to schedule the
jobs. The partition also contains a local
balancer which takes care of the
partitionslad status. The experiment is
conducted to analyze the execution time of
the tasks when compared to the existing
methodologies.

An algorithm is performed for an
efficient resource management by taking
into consideration the performance and
availability as the QoS parameters
(Bernardetta et al. 2013). A diverse integer
non linear optimization resource
management technique is developed to
manage the cloud environment. The system
performance and the power model are
observed comparing with the existing
approaches. The system has proven to
produce a better Quality of Service in multi
transactional service scheme.

INS - the index name servers was
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proposed by (Tin-Yu et al. 2015) to lessen
the load because of the occurrence of
duplicate files. The system focused on
administering  file storage, data de-
duplication, selection of the best node and
task allocation among servers. By carefully
monitoring the presence of the files in the
storage systems, the replications are avoided
and the storage efficiency is improved
thereby. The performance of such system is
enhanced with efficient storage and access
and the workload is balanced across the
server in an effective manner. Data
duplication rate and the loading rate across
the clients are observed and the delay time
in access is considerably reduced.

An algorithm where the multimedia
workload is balanced across the different
servers of a cloud network is proposed by
(Chun-Cheng et al. 2014). Based on the
clients™ requests the services are redirected
to te appropriate servers to enhance the
system performance by reducing the
workload of the servers. Genetic algorithm
is employed for the process of tasks
assignment.  Dynamic  scenarios  are
generated for the purpose of
experimentation and the results present a
significant enhancement in the performance
and throughput of thesystem.

An energy efficient load balancing
approach was proposed by (Jasobanta et al.
2014) which concentrated on minimizing the
resource utilization thereby diminishing the
energy utilization and carbon emission. The
paper focused on the throughput of the
system and the fault tolerance level.
Different existing load balancing approaches
are analyzed and possible merits and
demerits are stated.

A load balancing algorithm for proactive
workload management by distinguishing the
workloads as base and flash crowd is
developed by (Hui et al. 2014). The
algorithm focused on data forecast so as to
perk up the system efficiency with a
practical load balancing. The experiments
are demeanor with focus on the
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amplification of resource efficiency in the
based zone and condensation in the data
replications in the flash mass sector. The
algorithm performs workload factoring and
fast frequent data detection in order to make
the  system  competent  with  the
existingmethodologies.

A resource provision algorithm for
Forwarding and Control Element Separation
— ForCES network is developed by (Zhuge
et al. 2014). The algorithm is designed in
such a way that the proper efficiency can be
achievediftheresourceschedulingisexecutedb
asedonthecostandthepriority of the user
applications. The experiment is conducted in
a Cloudsim environment and the tasks
completion time and costs are analyzed to
present a better result.

A Stratus system developed by (Joseph
et al. 2013) operates on VVoronoi partitions to
find out where to route the data center
requirements based on the comparative
precedence of the cloud operators. The
system is designed to minimize the energy
consumption thereby reducing the carbon
emission and the cost as well by locating the
nearest cloud servers to post the requests.
Voronoi partitions are the formation of
subsets and the graph model called stratus is
designed to monitor and transfer the
workloads. A pair wise partitioning rule is
designated to choose the appropriate
partitions. Experiments are investigated to
analyze the cooling cost and the carbon
emissionratio.

A traffic  supervision technique
described by (Chadi et al. 2014) managed
load balancing using a useful VLAN
mapping scheme. Column generation
method is employed to determine the
problem of mapping. The researchers have
affirmed to produce an effective throughput
by discovering the search space in less than
1% with an optimality gap of 4% when
compared to the existing methodologies.

Two approaches named Case Based
Reasoning (CBR) and rule based approach
for proper resource scheduling to meet the
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quality of services requirements of the
clients are developed (Michael et al. 2012).
The workload taken for the experimentation
is the synthetic workload and the real world
scientific workflow from the field of
bioinformatics. The objective of the
algorithms developed is to prevail over the
SLA violations and to elicit a suitable
resource allocation scheme to meet the QoS
necessities.

A hybrid algorithm is implemented by
(Moganarangan et al. 2016) integrating the
logic of ACO and cuckoo search algorithms.
This research work focuses on reducing the
energy consumption in job scheduling task
by including a makespan restraint. A
heuristic approach of power aware task
allocation is performed by using the logic of
relative superiority (RS) of the processors.
This heuristic approach refines a local
optimum result. A Voltage Frequency
Scaling (VFS) is used to estimate the
processor energy thereby making a decision
on the CPU utilization. Makespan model
contemplates on effective job scheduling to
the virtual machines in order to reduce the
completion time of the tasks. The results
show a significant improvement in the
energy  when  compared to  the

ACOalgorithm.
A research work called multi -
objective nested Particle Swarm

Optimization Technology for workload
balancing is proposed by (Jena 2015). The
central idea is to perform an effective job
scheduling so as to reduce the processing
time in the cloud data centers thereby
optimizing the energy. Multiple objectives
like mutation operators, particles etc are
used in the PSO optimization by taking
various parameters of data centers, tasks
arrival, length of the tasks, task completion
time.

An effective load balancing where they
have implicated fuzzy logic in the process is
proposed by (Srinivas et al. 2012). The main
motive of this algorithm developed is to
maintain a stable state across the virtual
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machines. The parameters considered are
speed of the processor, number of virtual
machines and the numbers of tasks allocated
to each wvirtual machine. The internal
parameters of the virtual machine and the
data center are utilized for the experimental
set up. The result proves to show a
substantial progress in the data center
processing time the overall execution time.

A load balancing algorithm using game
theory is developed by (Mangal et al. 2014)
to maintain a proper task scheduling across
different virtual machines. The basic
principle of cloud partition under various
categories like normal, idle and heavy load
conditions are done primarily. Different
algorithms like random algorithm, weighted
round robin, dynamic round robin is
implemented for the idle mode partition.
The concept of game theory which involves
conflict and cooperation is utilized in the
normal mode cloud partition to perform load
balancing.

A flexible and energy aware structure
for distribution of virtual machines in the
data centers is proposed by (Corentin et al.
2012). Technical constraints of different
categories like hardware, QoS, availability
etc are taken into account while performing
the allocation of VM*s in data centers. A
power calculator is employed to predict the
power consumption of every parts of the
data center. The proposed system is assured
to save the energy 18% more when
compared to the existing methodologies.

TRACON - a Task and Resource
Allocation Control Framework is proposed
by (Ron and Howie 2014) for improving the
system performance in a virtualized
environment.  The  researchers  have
proclaimed that 25% improvement is proved
in the throughput of the proposed system
when compared to the existing approaches.
Experiments are investigated to prove a
significant improvement in terms of the
number of tasks, execution time and the
normalized throughput.
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Certain techniques to perform load
balancing along with dynamic resource
management and decreasing the power
utilization across the physical machines in a
cloud computing environment is proposed
(Mayank et al. 2012). VM migration is
focused in order to reduce the server
failures. Migrations can occur due to
hotspots, periodic action or excess spare
capacity. The migration leads to server
consolidation better resource utilization and
hot spot alleviation.

I - Aware (Interference Aware)
strategy is developed by (Fei et al. 2014)
to conduct virtual migration in a cloud
computing environment. The main idea is to
minimize the number of migrations while
performing load balancing. The 1/0 and
network throughput, CPU utilization and
scalability are treated as parameters while
conducting the experimental analysis. The
results show a consistent improvement in the
VM migration level and reduced VM
interference.

A system of managing the cloud virtual
machines during the process of load
balancing and resource management is
discussed. Reducing the resource wastage
and power consumption is the main motive
behind the system. A comparative analysis
is conducted against Distributed Resource
Scheduler to provide a better solution in
terms of the performance of the system. The
experiments conducted present a
considerable difference in the power
consumption, network utilization and the
performance evaluation of the cool cloud
when compared to DRS (Zhiming et al.
2015).

A system is implemented to influence
the NDN (named data networking) (Ruitao
et al. 2015) to support VM migration in the
cloud data centers in a flawless manner. The
load balancing algorithm is intended to
reduce the number of service interruptions.
The load on different VM"s is analyzed
proportional to the hop counts of the request
and the response. The system proves to
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optimize the performance by reducing the
number of migrations and also the service
disruptions.

EcoCloud developed by (Carlo et al.
2013), in which not only the CPU but also
other resources are focused to perform VM
consolidation. State information of the
servers is utilized to arrive at a decision in
the migration and consolidation processes of
virtual machines. The performance metrics
are the number of servers, number of
migrations proportional to the servers,
power  consumption etc.  Probability
functions are designed for the task
assignments and the VM migrations.
Experiments are conducted to observe the
performance of CPU and RAM utilization
under active servers and to prove a
consistent improvement in the
proposedsystem.

An extensive research is conducted by
(Abdulhussein et al. 2015) to apply genetic
algorithm to perform load balancing in a
cloud computing environment. By careful
resource utilization the energy consumption
is reduced to a proportional ratio. The goal
is to reduce the VM migration cost. The
experiment is conducted to analyze the
performance of the virtual machines across
the ESX servers in terms of the memory and
CPU utilization.
Theyieldofenergyefficientloadbalancingwhe
ncomparedwiththenormalload balancing
technique has proven to show a considerable
improvement in the throughput of the
system.

Dispersing the virtual machine
resources proficiently (Mohammad and Atif
2014) with respect to the applications
requirements is discussed which
concentrated on cost cutting scheme in terms
of energy and optimizing the number of
servers in use. The researchers have shown
that the proposed method can trim down the
cost of servers on the whole, simultaneously
pledge the fullest resource utilization and
QoS demand in various proportions of
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Server resources.

A novel algorithm is proposed by
(Gursharan et al. 2015) for memory reusing
during VM migrations. A VM migration
helps in balancing the load and maximizes
the resource utilization. It will also lead to
high  memory wusage in storing the
background data before the transfer. This
algorithm instead of transferring the data
stores it in the original host and reuses the
same once when the VM is migrated back to
the original host. Results have proven that
memory consumption is reduced by 33%
when the size of the memory image is
reduced and when restored in the original
host.

3. Conclusion

Review of papers on Cloud load balancing
shows that it can be implied in the
distribution of the data resources across
various virtual machines located at
different locations. The main concept
behind the cloud load balancing is to
increase the throughput of the data
transmission, sufficiently utilizing the
available resources among the VMs and
increasing the efficiency of the network.
The performance of the cloud distributed
system is gained through load balancing
as the extended load is distributed among
the underlying VMs. The virtualization
technology in the cloud based systems
has a scheduling system that act on the
onset priorities. Cloud load balancing
ensures the security of the cloud
interconnected systems as the VMs
provide services based on Software as
Service and Product as Service as and
when  demanded. Therefore, the
distributed network in the cloud ensures
a security check before data
transmissions.

507



ISSN(Online) : 2456-8910

International Journal of Innovative Research in Applied Sciences and Engineering (IJIRASE)
Volume 3, Issue 8, DOI: 10.29027/IJIRASE.©v3.i8.2020, 503-509, February 2020

REFRENCES

1.

Abdulhussein  Abdulmohson,  Sudha
Pelluri & Ramachandram Sirandas,2015,
“Energy Efficient Load Balancing of
Virtual Machines in Cloud
Environments”, International Journal of
Cloud-Computing and Super- Computing
Vol.2, No.1 (2015), pp 21-34

. Ankita Sharma, Upinder Pal Singh, 2014,

“Energy Efficiency in Cloud Data
Centers Using Load Balancing”,
International Journal of Computer Trends
and Technology, Volume.11, No.4, May
2014 pp: 174 — 181.

Bernardetta Addis, Danilo Ardagna,
Barbara Panicucci, Mark S, Squillante &
Li Zhang, 2013, “A Hierarchical
Approach for the Resource Management
of Very Large Cloud Platforms”, IEEE
Transactions on Dependable and Secure
Computing, Vol 10, No.5, September /
October 2013, pp 253 — 272

Corentin  Dupont, Giovanni Giuliani,
Fabien Hermenier, Thomas Schulze &
Andrey Somov, 2012, “An Energy Aware
Framework  for  Virtual  Machine
Placement in Cloud Federated Data
Centres”, e-Energy 2012, 9-11, ACM
Carlo Mastroianni, Michela Meo &
Giuseppe Papuzzo, 2013, “Probabilistic
consolidation of Virtual Machines in
Self-Organizing Cloud Data Centers”,
IEEE Transactions on Cloud Computing,
Vol. 1, No. 2, July-December 2013, pp
215 - 228

Chadi Assi, Sara Ayoubi, Samir Sebbah
& Khaled Shaban, 2014,“Towards
Scalable Traffic Management in Cloud
Data Centers”, IEEE Transactions On
Communications, Vol. 62, No. 3, March
2014, pp 1033 — 1045

Chen Ran, Shaowei Wang, & Chonggang
Wang, 2015, ,,Balancing Backhaul Load
In Heterogeneous Cloud Radio Access
Networks, Ieee Wireless
Communications, June 2015, pp 42 — 48
Chun-Cheng Lin, Hui-Hsin Chin & Der-
Jiunn Deng, 2014, “Dynamic

Vol. 3 (8), February 2020, www.ijirase.com

10.

11.

12.

13.

14.

Multiservice Load Balancing in Cloud-
Based Multimedia System”, |EEE
Systems Journal, Vol 8, No.1, March
2014, pp 225 - 234

Dzmitry Kliazovich, Sisay T, Arzo,
Fabrizio Granelli, Pascal Bouvry &
Samee Ullah Khan, 2013, “e-STAB:
Energy-Efficient Scheduling for Cloud
Computing Applications with Traffic
Load Balancing”, 2013IEEE International
Conference on Green Computing and
Communications and IEEE Internet of
Things and IEEE Cyber, Physical and
Social Computing, IEEE Computer
Society, pp 7 — 13

Fei Xu, Fangming Liu, Linghui Liu, Hai
Jin, Bo Li & Baochun Li, 2014, “iAware :
Making Live Migration of Virtual
Machines Interference-Aware in the
Cloud”, IEEE  Transactions  on
Computers,Vol 63, No.12, December
2014, pp 3012 — 3025

Gaochao Xu, Junjie Pang, & Xiaodong
Fu, 2013, “A Load Balancing Model
Based on Cloud Partitioning for the
Public Cloud”, Tsinghua Science And
Technology, Volume 18, Number 1,
February2013, pp 34 — 39

Gursharan Singh, Sunny Behal, Monal
Taneja, 2015, “Advanced Memory
Reusing Mechanism for Virtual Machines
in Cloud Computing”, 3rd International
Conference on Recent Trends
inComputing 2015  (ICRTC-2015),
Procedia Computer Science 57 (2015),
pp: 91— 103.

Hui Zhang, Guofei Jiang, Kenji
Yoshihira, & Haifeng Chen, 2014,
“Proactive  Workload Management in
Hybrid Cloud Computing”, IEEE
Transactions On Network And Service
Management, VVol. 11, No. 1,March 2014,
pp 90 — 100.

Jasobanta Laha, Rabinarayan Satpathy |,
Kaustuva Dev, 2014, “Load Balancing
Techniques : Major Challenges in Cloud
Computing — A Systematic Review”,
International  Journal of Computer

508



15.

16.

17.

18.

19.

20.

21.

ISSN(Online) : 2456-8910

International Journal of Innovative Research in Applied Sciences and Engineering (IJIRASE)
Volume 3, Issue 8, DOI: 10.29027/IJIRASE.©v3.i8.2020, 503-509, February 2020

Science and Network, Volume 3, Issue 1,
February 2014, pp 1 -8

Jena, R. K. (2015). Multi objective task
scheduling in cloud environment using
nested PSO framework. Procedia
Computer Science, 57, 1219-1227.
Joseph Doyle, Robert Shorten, & Donal
O“Mahony , 2013, “Stratus: Load
Balancing the Cloud for Carbon
Emissions Control”, |IEEE Transactions
on Cloud Computing, Vol.1, No.l,
January 2013, pp 116- 128

Mangal Nath Tiwari , Kamalendra Kumar
Gautam , Dr Rakesh KumarKatare , 2014,
“Analysis of Public Cloud Load
Balancing using Partitioning Method and
Game Theory”, International Journal of
Advanced Research in Computer Science
and Software Engineering, Volume 4,
Issue 2, February 2014, pp: 807 — 812.
Mayank  Mishra, = Anwesha  Das,
Purushottam Kulkarni, & Anirudha
Sahoo, 2012, “Dynamic  Resource
Management Using Virtual Machine
Migrations”, IEEE ~ Communications
Magazine, Sep 2012, pp 34 — 40

Michael Maurer, Ivona Brandic, Rizos
Sakellariou, 2013, “Adaptive resource
configuration for Cloud infrastructure
management”, Future Generation
Computer Systems 29 (2013), pp: 472 —
487.

N.Moganarangan, R,G, Babukarthik, S,
Bhuvaneswari, M,S, Saleem Basha, P,
Dhavachelvan, “A novel algorithm for
reducing energy consumption in cloud
computing environment: Web service
computing approach”, Journal of King
Saud University — Computer and
Information Sciences (2016) 28, pp: 55—
67.

Mohammad Mehedi Hassan, Atif Alamri,
2014, “Virtual Machine Resource
Allocation for Multimedia Cloud: A Nash
Bargaining  Approach”, International
Symposium on Emerging Inter-networks,
Communication and Mobility (EICM-

Vol. 3 (8), February 2020, www.ijirase.com

22.

23.

24.

25.

2014), Procedia Computer Science 34
pp: 571 — 576.

Ruitao Xie, Yonggang Wen, Xiaohua Jia
& Haiyong Xie, 2015, “Supporting
Seamless Virtual Machine Migration via
Named Data Networking in Cloud Data
Center”, IEEE Transactions on Parallel
andDistributed Systems, Vol.26, No.12,
December 2015, pp 3485 — 3497

Ron C, Chiang & H. Howie Huang, 2014,

“TRACON: Interference-Aware
Scheduling for Data-Intensive
Applications in Virtualized
Environments”, |IEEE Transactions On

Parallel And Distributed Systems, Vol.
25, No. 5, May 2014, pp 1349 — 1357
Srinivas Sethi, Anupama Sahu, Suvendu
Kumar Jena, 2012, , Efficient load
balancing in cloud computing using fuzzy
logic”, IOSR Journal of Engineering
(IOSRJEN) ISSN: 2250-3021 Volume 2,
Issue 7(July2012), PP 65-71

Tin-Yu Wu, Jeng-Shyang Pan & Chia-
Fan Lin, 2014, “ImprovingAccessing
Efficiency of Cloud Storage Using De-
Duplication and Feedback Schemes”,
IEEE Systems Journal Vol 8, No.l,
March 2014pp 208 — 218

26. Wei Deng, Fangming Liu & Hai Jin,

217.

28.

2014, “Harnessing RenewableEnergy in
cloud data centers: opportunities and
challenges” , IEEENetwork, Jan / Feb
2014, pp: 48 —55.
Zhuge Bin, Deng Li, Dai Guowei, Wan
Lei, Wang Weiming, Lan Julong, 2014,
“Resource Scheduling Algorithm and
Economic Model in ForCES Networks”,
Network Technology and Applications,
China Communications, March 2014, pp
91-103
Zhiming Zhang, Chan-Ching Hsu &
Morris Chang, 2015, “CoolCloud:A
Practical Dynamic Virtual Machine
Placement Framework for Energy Aware
Data  Centers”, 2015 |IEEE 8th
International Conference on Cloud
Computing, IEEE Computer Society, pp
758 — 765

509



