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ABSTRACT 
Energy aware operation model used for load balancing and application scaling on a cloud. The basic philosophy of our 

approach is defining an energy optimal operation regime and attempting to maximize the number of servers operating in this 

regime. Idle and lightly –loaded servers are switched to one of the sleep states to save energy. The load balancing and scaling 

algorithms also exploit some of the most desirable features of server consolidation mechanisms .In the last few years packaging 

computing cycles and storage and offering them as a metered service became a reality. Large farms of computing and storage 

platforms have been assembled and a fair number of cloud service providers(CSPs) offer computing services based on three cloud 

delivery models SAAS (software as a service)PAAS(platform as a service)an IASS(infrastructure as a service). The number of 
CSPs, the spectrum of services offered by the CSPs, and the number of cloud users have increased drastically during the last few 

years. For example, in 2007 the EC2 (Elastic Computing Cloud) was the first service provided by AWS (Amazon Web Services); 

five year later, in 2012, AWS was used by businesses in 200 countries. Amazon’s S3 (Simple Storage Services) has surpassed two 

trillion objects and routinely runs more than 1.1 million peak requests per second.          

Keywords—load balancing, cloud service providers.

1. INTRODUCTION 
  

      Warehouse-Scale Computers are the building blocks of a 

cloud infrastructure. A hierarchy of networks connect 50; 000 

to 100; 000 servers in a WSC. The servers are housed in racks; 

typically, the 48 servers in a rack are connected by a 48-port 
Gigabit Ethernet switch. The switch has two to eight up-links 

which go to the higher level switches in the network hierarchy. 

This observation implies that the traditional concept of load 

balancing a large-scale system could be reformulated as 

follows: distribute evenly the workload to the smallest set of 

servers operating at optimal or near-optimal energy levels,  

while observing the Service Level Agreement (SLA) between 

the CSP and a cloud user. An optimal energy level is one when 

the performance per Watt of power is maximized. The ability 

to use as many resources as needed at any given time, and low 

cost, a user is charged only for the resources it consumes, 
represents solid incentives for many organizations to migrate 

their computational activities to a public cloud. The number of 

CSPs, the spectrum of services by the CSPs, and the number 

of cloud users have increased dramatically during the last few 

years .The concept of ―load balancing" dates back to the time 

when the first distributed computing systems were 

implemented. It means exactly what the name implies, to 

evenly distribute the workload to a set of servers to maximize 

the throughput, minimize the response time, and increase the 

system resilience to faults by avoiding overloading the system. 

An important strategy for energy reduction is concentrating the 

load on a subset of servers and, whenever possible, switching 
the rest of them to a state with a low energy consumption 

  

 

   The number of VMs of an application constant, but increases 

the amount of resources allocated to each one of them. This 

can be done either by migrating the VMs to more powerful 

servers or by keeping the VMs on the same servers, but 

increasing their share of the server capacity. The first 

alternative involves additional overhead; the VM is stopped a 

snapshot is taken, the file is migrated to a more powerful 

server, and the VM is restarted at the new site. Scaling is the 

process of allocating resources to a cloud application in 

response to a request consistent with the SLA. We distinguish 

two scaling modes, horizontal and vertical scaling. Horizontal 
scaling is the most common mode of scaling on a cloud; It is 

done by increasing the number of virtual machines(VMs) 

when the load of application increases and reducing this 

number when the load decreases. 

 

           2. OVERVIEW OF EXISTING SYSTEM 

        We also assume a clustered organization, typical 

for existing cloud infrastructure .When the existing 

applications scale up above of the capacity with all servers 

running then the cluster leader interacts with the leaders of 

other clusters to satisfy the requests. This case is not addressed 

in this project.  In order to integrate business requirements and 

application level needs, in terms of Quality of Service (QoS), 

cloud service provisioning is regulated by Service Level 

Agreements (SLAs): contracts between clients and providers 

that express the price for a service, the QoS levels required 

during the service provisioning, and the penalties associated 

with the SLA violations. In such a context, performance 
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evaluation plays a key role allowing system managers to 

evaluate the effects of different resource management 

strategies on the data center functioning and to predict the 

corresponding costs/benefits. 

1) On-the-field experiments are mainly focused on the offered 

QoS, they are based on a black box approach that makes 

difficult to correlate obtained data to the internal resource 

management strategies implemented by the system provider. 

2) Simulation does not allow to conduct comprehensive 

analyses of the system performance due to the great number of 

parameters that have to be investigated. 

 

                  3. PROPOSED APPROACH 

         We introduce an energy-aware operation model used for 

load balancing and application scaling on a cloud. The basic 

philosophy of our approach is defining an energy-optimal 

operation regime and attempting to maximize the number of 

servers operating in this regime. Idle and lightly-loaded 

servers are switched to one of the sleep states to save energy.  

       The objective of the algorithms is to ensure that the 

possible number of active servers operate within the 

boundaries of their respective optimal operating regime. The 

actions implementing this policy are: (a) migrate VMs from a 

server operating in the undesirable-low regime and then switch 

the server to a sleep state; (b) switch an idle server to a sleep 

state and reactivate servers in a sleep state when the cluster 

load increases; (c) migrate the VMs from an overloaded 

server, a server operating in the undesirable-high regime with 

applications predicted to increase their demands for computing 
in the next reallocation cycles. 

1)After load balancing, the number of servers in the optimal 

regime increases from 0 to about 60% and a fair number of 

servers are switched to the sleep state. 

2) There is a balance between computational efficiency and 

SLA violations; the algorithm can be tuned to maximize 

computational efficiency or to minimize SLA violations 

according to the type of workload and the system management 

policies. 

4. SYSTEM DESIGN 

 
Fig-1: System Architecture 

 

4.1. Input Design 

      The input design is the link between the information 

system and the user. It comprises the developing specification 
and procedures for data preparation and those steps are 

necessary to put transaction data in to a usable form for 

processing can be achieved by inspecting the computer to read 

data from a written or printed document or it can occur by 

having people keying the data directly into the system. The 

design of input focuses on controlling the amount of input 

required, controlling the errors, avoiding delay, avoiding extra 

steps and keeping the process simple. The input is designed in 

such a way so that it provides security and ease of use with 

retaining the privacy.  

1.Input Design is the process of converting a user-oriented 

description of the input into a computer-based system. This 

design is important to avoid errors in the data input process 

and show the correct direction to the management for getting 

correct information from the computerized system. 

2. It is achieved by creating user-friendly screens for the data 

entry to handle large volume of data. The goal of designing 

input is to make data entry easier and to be free from errors. 

The data entry screen is designed in such a way that all the 

data manipulates can be performed. It also provides record 

viewing facilities. 

3. When the data is entered it will check for its validity. Data 

can be entered with the help of screens. Appropriate messages 
are provided as when needed so that the user will not be in 

maize of instant. Thus the objective of input design is to create 

an input layout that is easy to follow 

 

Fig-2: System Process in Cloud 

4.2.Output Design 

     A quality output is one, which meets the requirements of 

the end user and presents the information clearly. In any 

system results of processing are communicated to the users 

and to other system through outputs. In output design it is 

determined how the information is to be displaced for 
immediate need and also the hard copy output. It is the most 

important and direct source information to the user. Efficient 
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and intelligent output design improves the system’s 

relationship to help user decision-making. 

1.Designing computer output should proceed in an organized, 
well thought out manner; the right output must be developed 

while ensuring that each output element is designed so that 

people will find the system can use easily and effectively. 

When analysis design computer output, they should Identify 

the specific output that is needed to meet the requirements. 

2. Select methods for presenting information. 

3. Create document, report, or other formats that contain 

information produced by the system. 

 

                          5. FEASABILITY STUDY 

         The feasibility of the project is analyzed in this phase 

and business proposal is put forth with a very general plan for 

the project and some cost estimates. During system analysis 

the feasibility study of the proposed system is to be carried 

out. This is to ensure that the proposed system is not a burden 

to the company.  For feasibility analysis, some understanding 

of the major requirements for the system is essential.  

5.1. Economical Feasability 

       This study is carried out to check the economic impact 

that the system will have on the organization. The amount of 

fund that the company can pour into the research and 

development of the system is limited. The expenditures must 

be justified. Thus the developed system as well within the 

budget and this was achieved because most of the technologies 

used are freely available. Only the customized products had to 

be purchased. 

5.2. Technical Feasability 

           This study is carried out to check the technical 

feasibility, that is, the technical requirements of the system. 

Any system developed must not have a high demand on the 
available technical resources. This will lead to high demands 

on the available technical resources. This will lead to high 

demands being placed on the client. The developed system 

must have a modest requirement, as only minimal or null 

changes are required for implementing this system.    

    

5.3. Social Feasability 

 

       The aspect of study is to check the level of acceptance of 

the system by the user. This includes the process of training 

the user to use the system efficiently. The user must not feel 

threatened by the system, instead must accept it as a necessity. 

The level of acceptance by the users solely depends on the 

methods that are employed to educate the user about the 

system and to make him familiar with it. His level of 

confidence must be raised so that he is also able to make some 
constructive criticism, which is welcomed, as he is the final 

user of the system. 

 

                   6.MODULE DESCRIPTION 

6.1. Load Balancing in Cloud Computing 

―Cloud computing‖ is a term, which involves 

virtualization distributed computing, networking, software and 
web services. A cloud consists of several elements such as 

clients, data center and distributed servers. It includes fault 

tolerance, high availability, scalability, flexibility, reduced 

overhead for users, reduced cost of ownership, on demand 

services etc. Central to these issues lies the establishment of an 

effective load balancing algorithm. The load can be CPU load, 

memory capacity, delay or network load. Load balancing is the 

process of distributing the load among various nodes of a 

distributed system to improve both resources utilization and 

job response time while also avoiding a situation where some 

of the nodes are heavily loaded while mother nodes are idle or 
doing very little work. Load balancing ensures that all the 

processor in the system or every node in the network does 

approximately the equal amount of work at any instant of time. 

This technique can be sender initiated, receiver initiated or 

symmetric type (combination of sender initiated and receiver 

initiated types). Our objective is to develop an effective load 

balancing algorithm using Divisible load scheduling or to 

maximize or minimize different performance parameters 

(throughput ,latency for Depending on the application 

requirement).

 

 

Fig- 3: Login Process 

 6.2. Idle Servers 

Idle and under-utilized servers contribute significantly to 

wasted energy, see Section survey  reports that idle servers 

contribute 11 million tons of unnecessary CO2 emissions each 
year and that the total yearly costs for idle servers is billion. 

An energy-proportional system consumes no energy when 

idle, very little energy under a light load, and gradually, more 

energy as the load increases. 
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6.3. Server Consolidation 

 

          Any optimization of cloud performance and energy 

efficiency by redistributing the workload .Server consolidation 

policies have been proposed to decide when to switch a server 

to a sleep state. The reactive policy responds to the current 

load; it switches the servers to a sleep state when the load 
decreases and switches them to the running state when the 

load increases. Generally, this policy leads to SLA violations 

and could work only for slow varying predictable loads. 

      To reduce SLA violations one can envision a reactive with 

extra capacity policy when one attempts to have a safety 

margin and keep running a fraction of the total number of 

servers, e.g., 20% above those needed for the current load. The 
auto scale policy is a very conservative reactive policy in 

switching servers to sleep state to avoid the power 

consumption and the delay in switching them back to running 

state. This can be advantageous for un predictable policies.  

The moving window policy estimates the workload by 

measuring the average request rate in a window of size 

seconds uses this average to predict the load for second(_+2). 

And so on. The predictive linear regression policy uses a linear 

regression to predict the future load. 

 

6.4.Energy Proportional Systems  

 

      In an ideal world, the energy consumed by an idle system 

should be near zero and grow linearly with the system load. In 

real life, even systems whose energy requirements scale 

linearly, when idle, use more than half the energy they use at 
full load. Data collected over a long period of time shows that 

the typical operating regime for data centers. servers is far 

from an optimal energy consumption regime. An energy-

proportional system consumes no energy when idle, very little 

energy under a light load, and gradually, more energy as the 

load increases. An ideal energy-proportional system is always 

operating at 100% efficiency. The energy efficiency of a 

system is captured by the ratio performance per Watt of 

power." During the last two decades the performance of 

computing systems has increased much faster than their 

energy efficiency 

    Energy proportional systems, In an ideal world, the energy 

consumed by an idle system should be near zero and grow 

linearly with the system load. In real life, even systems whose 

energy requirements scale linearly, when idle, use more than 

half the energy they use at full load. Data collected over a long 

period of time shows that the typical operating regime for data 

center servers is far from an optimal energy consumption 

regime. 

      The dynamic range is the difference between the upper and 

the lower limits of the energy consumption of a system as a 

function of the load placed on the system. A large dynamic 

range means that a system is able to operate at a lower fraction 

of its peak energy when its load is low 

 

 

                   

                      7.CONCLUSION 

           The realization that power consumption of cloud 

computing center is signicant and is expected to increase 

substantially in the future motivates the interest of the research 

community in energy-aware resource management and 

application placement policies and the mechanisms to enforce 

these policies. Low average server utilization and its impact on 
the environment  make it imperative to devise new energy-

aware policies which identify optimal regimes for the cloud 

servers and, at the same time, prevent SLA violations 

       A quantitative evaluation of an optimization algorithm or 

an architectural enhancement is a rather intricate and time 

consuming process; several benchmarks and system 

configurations are used to gather the data necessary to guide 
future developments. For example, to evaluate the effects of 

architectural enhancements supporting Instruction-level or 

Data-level Parallelism on the processor performance and their 

power consumption several benchmarks are used the results 

show different numerical outcomes for the individual 

applications in each benchmark. Similarly, the effects of an 

energy-aware algorithm depend on the system configuration 

and on the application and cannot be expressed by a single 

numerical value 
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