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Abstract— Cloud computing is innovative technology that provide various applications and services to users. Cloud services 

are offered to user on the basis of utility, users have to pay only that amount for which they have used the services. Many 

challenges are there for cloud computing include virtual machine migration strategy fault tolerance, availability, scalability, 

load balancing and security. An optimal solution for load balancing is to manage proper resource utilization, minimum 

consumption of resources, minimum fail over, proper scaling etc[1]. Static load balancing algorithm does not adaptive quality 

of load balancing at run time while dynamic load balancing work dynamically at run time for better result. All nodes with its 

details properties are required in advance to handle traffic load balancing. Software requires for operating, handling, and 

integrating the services of various applications over the cloud. Comparison of static and dynamic load balancing done on 

various parameters analyzed in this paper that includes overhead incurred, support fault tolerance, proper resource 

management, scalable property etc.  
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I. INTRODUCTION 

 

Cloud computing is a type of computing in which demand 

services of client like network, computing and storage etc. 

are offered dynamically with the help of internet. A group of 

distributed servers are used to fulfill the demand of cloud 

users. Service provided by cloud computing includes shared 

resources, information, software, and applications etc. as per 

user requirements.   

 

Conventional computer system that we are using is having a 

single operating system and all is system centric. Cloud 

computing uses standard and protocols of network. It 

provides services that actually run on distributed computing 

server.  

 

Normally resources of cloud computing are virtual in nature. 

Mainly three types of services are provided by providers 

they are software as a service, platform as a service and 

infrastructure as a service. 

 

Cloud delivered application as service to the end user with 

the help of internet and also offer hardware and platform in 

the datacenters for providing that services. Every service is 

on metered basis and users have not to invest more capital to 

get this service. Interface used for accessing the services is 

web browser. Single hardware resource is easily accessible 

and shared by more than one user using virtualization 

software. This virtualization technology is used for better 

and full resource utilization. Figure 1 shows an overview of  

 

cloud computing where various cloud users can avail the 

services of cloud system simultaneously which consists of 

services like applications and platform, hardware resources, 

database, storage devices etc. 

 

With very minimum effort large or even small size business 

can take ubiquitous services of cloud computing. Service 

level agreement (SLA) define various parameters of services 

which are going to delivered to the cloud users which are 

discussed between cloud provider and user before using any 

type of service. Service usage conditions are also expressed 

in SLA. Omnipresent storage and compute power on 

demand basis is the main reason for popularities of cloud 

computing. Computing resources that are easily accessible 

through cloud computing are networks, servers, storage, 

application etc.[1]   

 

Cloud computing system consists of basis components as:- 

  

• Cloud consumers 

• Datacenter  

• Servers. 

 

Cloud Consumers 

Cloud users can use any of the interfaces to interact with 

cloud for managing and fetching various information and 

data. Generally users can use interface using Mobile, thin 

and thick client. 
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Mobile smart phone can be used by the cloud users which 

make cloud accessing easy with the presence of many tools 

to access the information. Thin clients can be used to display 

the information. These types of clients have no primary 

memory. Thin client is not very costly and consume very 

less power also. Thick clients can use various browsers for 

connecting with cloud. 

 

Party those who are provided cloud services are called cloud 

providers and the user who consume that services are called 

cloud user or cloud client or cloud consumer. Cloud 

computing provide scaling feature to its users that means it 

is having the capability to increase or decrease IT resources 

as per the user need or demands.  

 

An organization or an individual can be cloud consumers 

that have taken permission and have a formal agreement to 

remotely access the cloud IT resources from the cloud 

providers. Service providers have cloud consumers of 

organization 1 and organization 2 who are using cloud 

services provided by cloud provider.  

 

Data Center 

Data Center is a storehouse consists of various IT and non IT 

equipment for providing services over cloud computing. IT 

and non IT equipment’s consists of servers, routers, 

switches, firewalls, storage and backup devices, fire control 

system and air conditioning for cooling. 

 

Datacenter is actually consists of resources and servers for 

hosting various applications, services etc. For using services 

and application cloud users have to connect with the data 

center which are generally kept distant from the users. As 

due to large or small size organization migrated to the cloud 

computing right now data center are consuming a large 

amount of energy, for providing users better service 24 

hours in a day, is a challenge for cloud providers. Emission 

of carbon dioxide from these data center causes disturbance 

in the ecological balance, which also causes human hazards. 

 

Servers 

Servers are used for hosting various applications over cloud. 

Users of cloud have not to worry about the complexity of 

servers they feel that they are accessing the local host while 

using cloud environment for various applications.  

 

Apart from various services provided by cloud computing it 

is having some important benefits like:- 

 

1. Data and documents can easily be accessible from 

anywhere, anytime and many compatible devices are 

available in market to support the applications. 

 

2. As organization always tries to concentrate on their 

business logic but some time they are helpless while 

handling complexity of infrastructure. So, with the help of 

cloud computing they can handle their business and all 

complexity related to computing will be handled by cloud 

providers experts. 

 

3. Protocols and standards exist that allow computers to 

communicate with each other. 

 

4. Cloud computing reduces initial cost of infrastructure 

which is huge investment for an organization or company 

who are going to setup their business. All services related to 

software, hardware and platform are easily available on 

cloud and users can avail those services on pay per uses 

basis. 

 

5. Cloud computing reduces the problem of updating of 

software’s and hardware as cloud users have not be bothered 

about the software and hardware updating because updated 

version is made available by cloud providers. Cloud users 

are also not to worry about the complexity of infrastructure 

and hardware.  

 

Cloud computing is having some security boundary, as IT 

resources are sharing by multiple cloud consumers so 

sometime trust boundaries between them are overlapped. 

Due to geographical location of data center that are generally 

very distant from the users, resources are not controlled 

directly by cloud consumers. There is interference of third 

party in handling the data over cloud environment.  

 

Cloud computing becomes an attractive and innovative 

technology for many organizations nowadays. More and 

more companies start to migrate in Cloud computing. 

Amazon, Google, Microsoft, Sales Force and Rackspace are 

the major cloud service providers in the market today. 

However, we cannot say that all are perfect for all services. 

The prime factor of today attention about cloud security is 

for the protection of the user’s private data and it’s important 

to safe user’s personal and sensitive information.  

 

Privacy threats in cloud vary according to scenario, as some 

clouds and services face a very low privacy threats as 

compared to the others one, the public cloud that is accessed 

through the Internet by everyone is one of the most sensitive 

area for threats of the privacy concern. Load balancing in the 

Cloud computing environment is different from the other 

load balancing. As architecture of cloud load balancing is 

using a number of resources to perform the load balancing.  

 

Technology used in Cloud Computing 

Cloud services are perhaps a quickly growing and 

developing approach for delivering services from anywhere 

any time to the customer, on various type of device. 

Basically Cloud computing uses these technologies:  
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• Grid computing  

• Virtualization  

• Utility Computing  

• Autonomic computing 

 
Grid Computing 

Computer resources dispersed on various locations can be 

used for a purpose using grid computing. Grid computing 

can be used for many purposes. General purpose software’s 

can be used to make grid computing. 

 

Virtualization 

Virtualization is the strength for any computing and it 

initiates a layer between Hardware and operating system. 

Virtualization is the foundation of cloud technology. Users 

can use services like accessing servers or storage without 

worrying about server and storage and complexity details. 

The virtualization layer provides service to users by 

executing user request for computing resources and 

accessing proper resources. Resource utilization is also 

enhanced with virtualization technology.  

 

Utility Computing 

Utility computing define billing model of computing 

resource like electricity bill etc. Based on the utilization 

users have to pay bill to the provider. Billing for utility 

computing protocol is already making clear to the cloud 

users.  

Different billing models are there, some of them are:  

 

• Day /hour basis billing- Users have to pay for how many 

hours or how many days they have used the resource of 

computing. 

 

• No. of users basis- This type of billing is based on how 

much users have used this service in an organization or 

company and for how time. 

 

• On the basis of Data used- In this type of billing users have 

to pay for how much data or computing resource like storage 

space they are used. 

 

Autonomic Computing  

Computing model with self managing capabilities without 

any external intervention is called Autonomic computing. It 

is inspired and works like working of human body nervous 

system. 

 

Cloud Infrastructure 

Cloud infrastructure mainly consists of network, database, 

server and storage. 

 

Network 

For connecting cloud resources over internet and providing 

seamless services and applications to the cloud users 

network play a vital role in cloud computing. Cloud users 

can even customize the services of cloud computing. 

Network is the key component of cloud infrastructure. It 

allows connecting cloud services over the Internet. It is also 

possible to deliver network as a utility over the Internet, 

which means, the customer can customize various services. 

 
Server 

Server is another important component in cloud computing 

for providing services to the user like resource monitoring, 

resource granting, and also offers security services over the 

cloud. Virtual instances of the physical server are available 

for cloud users.  

 
Virtualization Software 

For offering various instance of a physical resource to cloud 

users as a virtual resource, virtualization software is 

required. It permits various users to share a single physical 

resource. There is a virtual machine manager to handle the 

management of resources. 

 
Software for Managing cloud 

Apart from the infrastructure various software are required 

for managing cloud like infrastructure configuration etc. 

 
Operational Software 

Software requires for operating, handling, and integrating 

the services of various applications over the cloud. 

 
Storage 

For keeping data safe and secure from malicious user, 

storage are replicated at different storage devices for fast 

accessing and recovering purpose also at the time of failure. 

Cloud storage devices are available for remote accessing so 

there is need of security and integrity.  Third party 

involvement is there for handling large amount of data 

which is a risky part of cloud storage. There is also need for 

amendment in legal and regulatory issues for accessing of 

data across national boundary.  

 
Commonly used cloud storage technologies for accessing 

logical unit are:- 

 

• File access – Data are grouped into files 

• Block access- Smallest unit of data that can be accessed 

individually 

• Object access- Metadata and data are arranged as web base 

• Dataset access-Data are arranged or organized as table or 

record form 
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Figure 1 Resource management and scheduling in cloud 

environment [1] 

 

Charges Monitoring (On the basis of pay per use) – For 

availing various IT services from cloud computing users 

have to pay charges, therefore there are mechanisms used for 

monitoring services provided to users. For evaluating 

various IT resource usages parameters are always keep in 

log file for future reference and for billing. Some of them 

are:- 

 

• Amount of data to be uploaded or downloaded 

• Quality of message 

• Storage required 

• Bandwidth required 

 

For handling all the above monitoring parameters there is a 

management system that actually calculate the charges that 

users have to pay and cloud environment also offered 

independency to users and there is no need to use application 

on a particular device, so it is an age of technology that 

support technologies of today time. 

 

 
Figure 2 Need of cloud computing[13] 

 

Load balancing in cloud computing classified on basis of 

various parameter like shown in chart. 

 

Load balancing 

On the basis of system state  On the basis of 

process initiation 

 

Static Dynamic  ---By sender 

---By Receiver 

---Symmetric 

 Distributed  Non 

Distributed 

  

 

There are basically two types of load balancing techniques in 

cloud computing static and dynamic load balancing.  

 

1. Static load balancing – All nodes with its details 

properties are required in advance to handle traffic load 

balancing. This method is easy to implement, because 

dynamic routing is not required in it. 

 

2. Dynamic load balancing – In this technique, nodes 

information need to be known in advance and traffic can be 

handled dynamically with the known current conditions and 

load status of nodes. It is complex to implement but more 

effective than static load balancing. 

 

II. LITERATURE REVIEW 

 

Static methods include:[5,6] 

Round robin  

Static load balancing 

Merit – Use of balanced resource 

- Generally allocation of virtual machines to nodes is 

equal. 

 

Demerit-This method is static that distribute load that 

known in advance. 

 

Opportunistic load balancing algorithm (OLB)  

Static load balancing 

Merit- Task assigned randomly to each node, to ensure fair     

selection. 

Demerit- Not to ensure for better result because it is slow 

process that work on prior knowledge of node status. 

 

Min Min algorithm algorithm 

Static load balancing 

Merit – Better result with jobs having more execution time. 

Demerit- Some lead to the problem of starvation. 
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Max min algorithm 

Static load balancing 

Merit – Large tasks get first priority. 

Demerit- Large tasks executed first sometime create mode 

delay time for small tasks. 
 

OLB+LBMM- Two phase scheduling load balancing. 

Static load balancing 

Merit- Better resource utilization and so enhance efficiency. 

Demerit- Does not support fault tolerance. 
 

Table.1- Comparative chart (Static load balancing) 
 Overhead 

incurred 

support 

fault 

tolerance 

Proper 

resource 

management 

scalable 

property 

Round robin Y N Y Y 

Opportunistic 

load 

balancing 

algorithm 

(OLB) 

N N Y N 

Min Min 

algorithm 

algorithm 

Y N Y N 

Max min 

algorithm 

Y N Y N 

OLB+LBMM N N Y N 
 

Dynamic load balancing[5,6] 

ACCLB 

Merit – Support fault tolerance 

Demerit- Better scalability 
 

Honeybee foraging 

Merit –Support load balancing globally 

Demerit- Addition overhead and workload. 
 

Biased random sampling 

Merit – Performance is best with known resources. 

Demerit-Addition overhead increases and performance 

degradation with increased work load. 
 

Active clustering 

Merit – High resource availability 

High throughput. 

Demerit- System not performing well in all situation of 

system diversity. 
 

Table.2-Comparative chart (Dynamic load balancing) 
 Overhead 

incurred 

support 

fault 

tolerance 

Proper 

resource 

management 

scalable 

property 

ACCLB N N Y N 

Honeybee 

foraging 

Y N Y N 

Biased 

random 

sampling  

Y N Y N 

Active 

clustering 

N Y Y Y 

III. CONCLUSIONS 

 

Dynamic load balancing is an adaptive mechanism that 

evenly distributed work load to the entire node that maintain 

resource utilization ratio. Existing techniques mainly 

focused to reduce overhead associated due to load balancing, 

response time, minimum fail over , proper scaling etc. 

[9]Static and dynamic load balancing have its own merit and 

demerits. So, there is scope to minimize demerit after 

analyzing the research paper based on comparison of static 

and dynamic load balancing done on various parameters 

analyzed that includes overhead incurred, support fault 

tolerance, proper resource management, scalable property. 

Due [12] to popularity of cloud computing requirement of 

proper load balancing and resource scheduling and that can 

be achieved by methods like configuring scheme as per 

requirement, self optimization techniques etc. 

 

 

REFERENCES 

 
[1] Vignesh V, Sendhil Kumar KS, Jaisankar N “Resource management 

and scheduling in cloud environment”, School of Computing 

Science and Engineering, VIT University Vellore, Tamil, Nadu, 

India – 632 014 International Journal of Scientific and Research 

Publications, Volume 3, Issue 6, June 2013 

[2] R. D. Caytiles, S. Lee and B. J. Park, “Cloud Computing: The Next 

Computing Paradigm”, International Journal of Multimedia and 

Ubiquitous Engineering (IJMUE), vol. 7, no. 2, SERSC, (2012), 

pp. 297-302.  

[3] Y. E. Gelogo and B. J. Park, “Next Generation Cloud Computing 

Issues and Solutions”, International Journal of Control and 

Automation (IJCA), vol. 5, no. 1, SERSC, (2012), pp. 63-70. 

[4] Bhathiya Wickremasinghe, Rodrigo N. Calheiros, and Rajkumar 

Buyya. “CloudAnalyst: A CloudSim-based Visual Modeller for 

Analysing Cloud Computing Environments and Applications”,20-

23 April 2010 Page No 446-452.  

[5] Zehua Zhang and Xuejie Zhang,” A Load Balancing Mechanism 

Based on Ant Colony and Complex Network Theory in Open 

Cloud Computing Federation” 2010 2nd International Conference 

on Industrial Mechatronics and Automation. 30-31 May 2010 

Page No 240-243.  

[6] Uddalak Chatterjee Ȧ* Ȧ Department of CSE, “A Study on 

Efficient Load Balancing Algorithms in Cloud Computing 

Environment” International Journal of Current Engineering and 

Technology December 2013, Vol.3, No.5 (December 2013)   

[7] Peter Mell, and Tim Grance, The NIST Definition of Cloud 

Computing. Information Technology Laboratory. 2009. 

[8] Hayes, B.. Cloud Computing. Communications of the ACM, 51, pp. 

9 – 11. 2008 

[9] Qi Zhang, Lu Cheng, Raouf Boutaba. Cloud computing: state-of-art 

and research challenges. The Brazillian Computer Society. , 2010 

[10] Abbas Karimi, Faraneh Zarafshan, Adznan, b. Jantan, “A new 

fuzzy approach for dynamic load balancing algorithm”, 

International Journal of Computer Science and Information 

Security(IJCSIS), 2009, 6(1).  

[11] Buyya, R., Yeo, C. S., Venugopal, S., Broberg, J., Brandic, I., 

“Cloud Computing and emerging IT platforms: Vision, type, type, 

and reality for delivering computing as the 5th utility”, Future 

Generation Computer Systems, 25,(6), pp.599-616c.  



   International Journal of Computer Sciences and Engineering                                     Vol.6(9), Sept 2018, E-ISSN: 2347-2693 

  © 2018, IJCSE All Rights Reserved                                                                                                                                        606 

[12] Bhupesh Kumar Dewangan1* , Amit Agarwal2 , Venkatadri M3 , 

Ashutosh Pasricha “Resource Scheduling in Cloud: A 

Comparative Study” International Journal of Computer Sciences 

and Engineering Open Access Review Paper Vol.-6, Issue-8, Aug 

2018  

[13] Afsana1, Suman Deswal2* “An Algorithm for Load Balancing in 

Cloud Computing “,  International Journal of Computer Sciences 

and Engineering Vol.-6, Issue-8, Aug 2018  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Authors Profile 

Sunita Gond, Assistant professor in UIT 

Barkatullah University , Bhopal M.P. done 

M.Tech(IT), pursuing PhD(Computer 

science and engineering), from Barkatullah 

University , Bhopal M.P. 

Total Experience : 12 Years 

 

 

 

Dr. Shailendra Singh, Professor & Head, 

Department of Computer Engineering and 

Application, N.I.T.T.T.R., Bhopal, Total 

Experience : 20 Years 

 

 
 


