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Abstract— Load Balancing is a method in which the requests sent to the servers by numerous clients are redirected by 

the load balancer algorithm/program which seats between the client and the server such that it distributes the load 

among all the available server instances in such a way that it maximises resource utilization with minimum response 

time and servers/instances are less overloaded. The rate at which the uses of internet applications at the enterprise 

level are expanding because of ease of availability of internet and huge set of devices that are available to use internet 

such as smart phones, laptops, PDAs etc , it challenges the cloud system how to balance the load among the servers 

present within the cloud environment. These cloud applications services such as SaaS, IaaS and PaaS  faces a 

bottleneck problem when the client increase as a consequence the load on these services increased abruptly so here 

comes the role of load balancer to balance the traffic by determining the least loaded and fast responding servers from 

the set of available instances of servers such that it can redirect the request sent from the client. So in order to remain 

responsive the server instances need to apply some good mechanism of load balancing in the present scenario, 

enterprises are required to have effective load balancing within their environment architecture. To survive in the 

competitive market, the wisest solution is to use cloud based service for developing infrastructure. This paper will help 

in evaluating which load balancing algorithm should be used, using virtual java based cloud environment some 

dynamic load balancing algorithms are compared with each other and also some enhancement in the already existed 

load balancing mechanism is proposed and again compared to the existing ones with a thought on overall 

performance of infrastructure/system and to reduce the response time. 
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I. INTRODUCTION 

 

Users of internet are growing at an alarming rate as now a days the internet services are provided at very cheap prices 

and all the resources on intent are accessed by various means very easily and handy like smart phones, tablets, 

personal computers etc. 

A study shows that the people who user internet grows rapidly through years as shown by below table 

DATE NUMBER OF USERS 
% WORLD 

POPULATION 

INFORMATION 

SOURCE 

December, 1995 16 millions 0.4 % IDC 

July, 2000 359 millions 5.9 % Nua Ltd. 

December, 2000 361 millions 5.8 % Internet World Stats 

March, 2005 888 millions 13.9 % Internet World Stats 

June, 2010 1,966 millions 28.7 % Internet World Stats 

June, 2015 3,270 millions 45.0 % Internet World Stats 

Dec, 2015 3,366 millions 46.4 % Internet World Stats 

Jun. 2016 3,631 millions 49.5 % Internet World Stats 

Dec. 2016 3,696 millions 49.5 % Internet World Stats 

June. 2017 3,885 millions 51.7 % Internet World Stats 

Dec 2017 4,157 millions 54.4 % Internet World Stats 
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The reason behind this rapid growth of users of internet are 

1. Cheap internet access world wide 

2. Can be accessed by various devices 

3. Massive internet uses in rural areas  

Due to above reasons this leads to flood of request in famous web servers like google , youtube etc. and as the request 

grows many times the servers become overloaded by these requests and start to respond slow or crashes 

Popular examples of sites being crashed due to heavy traffic on it 

1. June 25 2009 Michael Jackson crises:-  on this date many popular websites faces problem of excess traffic on 

their servers as it’s the date when Michale Jakson passes away. Google on this date faces problem of responding 

slow while showing the search results, twitter crashed and disables its search results 

2. 27 November 2014 bust buy website crashed due to heavy traffic of request on its online shopping site as it’s a 

Thanksgiving weekend. eCommerce sites like amazon, flipkart sales increased about 15% in past year especially 

in holiday season. eRetail sales for 2 months, just counting purchases made on desktop pc, totaled around $53 

Billion, up from nearly $46 Billion a year prior. So the fact is any failure in an online shopping application during 

peak times is a very serious matter for a retail industry.  

3. Oscar Selfie Possibly the most famous site crash that was caused by even more famous people, twelve to be 

exact. Ellen DeGeneres’ selfie taken live at the oscars at the beginning of the month caused so many retweets, 

that it managed to crash one of the biggest social media sites right now – Twitter. The photo to date has been 

retweeted over 3,390,000 times and counting.  

 

                               
 

So from the above examples of website being crashed due to heavy traffic and the harm caused by crash we need a 

solution. In order to server request properly in less time we need a mechanism that will balance the load in servers. This 

can be achieved by various means 

One of the popular solution to balance the load on servers is to replicate the instances of server such that all replica 

instances of server provides same set of services as the original server is providing but as we replicate the instances of 

servers and try to balance the load of request on them we face another issue of how we balance the load or distribute the 

requests on replicas. 

The above stated issue is handled by many load balancing algorithms. Load balancing algorithm works between or resides 

between the client requests and server instances. The main role of load balancing algorithm is to redirect the request from 

client to the best performing server instance so that the client will get response in no time. 

 

 

 

 

 

 

 

 

Figure 1: load balancing in cloud computing 

[ref]. Load Balancing in Cloud computing, http://community.citrix.com/display/cdn/Load+Balancing 

https://twitter.com/TheEllenShow/status/440322224407314432/photo/1
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Enhancement in load balancing technique:-  

After gone through many research work, found that there is scope of enhancement possible in the current technique of 

load balancing in order to provide minimum response time or to reduce RTT(Round Trip Time) or latency 

The main goal of load balancing mechanism is to select the best server among all the given instances of server so that RTT 

will reduce. 

This paper will propose a different mechanism to balance load in cloud computing environment which will help in 

reducing latency. In this report the newly proposed load balancer mechanism is compared with the existing and already 

implemented algorithm of load balancing technique. Comparison is done on the performance of both the algorithm in a 

virtually created cloud environment using java. 

The comparison of proposed algorithm with the already implemented load balancing technique is carried out by placing 

the load balancing mechanism in between the client and the server and let load balancer chose the best instance for a 

request from among the available set of instances of server such that the response time minimizes. 

 

II. METHODOLOGY 

 

Many load balancing algorithm are present to get the job done of selecting the best server by using different mechanisms 

but in this report we talk about the dynamic load balancing technique which works by combining the logic of least 

connection and fastest response time. 

the algorithm states that The server with less requests and higher throughput time gets the new request. But the 

disadvantage faced by it is it does not have any weights associated the server, due to which the server starts getting 

overloaded with requests with time. 

As process initiates with the client sending request and then waits for the reposnce the request is then recived by load 

balancer algorithm and redirected to the best server havening least load and fastest response time then the request is sent to 

the sected best instance of server by load balancer after that the request is recived and processed by that server and the 

response is being sent back to the client which is already in the waiting state. 

In the above mentioned process the method of selecting the best server by load balancer is based on least connection and 

having fastest respose time. In our proposed work one extra parameter is included while selecting the best server and thet 

is the prosessing capability of that server. 
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Following steps will be followed in the proposed methodology to select the best server instance to reduce the response 

time and to reduce the latency in our result 

 

Step1. Client will send the request to server asking for a service from cloud 

Step 2. Request is being captured by the load balancer algorithm 

Step 3. Load balancer algorithm select the best server among the available set of server instances by going through the 

weighted table rank of servers and select the server having highest rank. 

Step 4. The weighted table is maintained by the load balancer algorithm. Which has three fields as load on specific server, 

its current response time and the processing capability of that server? 

Step 5. Rank of all servers is calculated by load balancer with the help of weighted table parameters. Average rank is 

calculated including all the three parameters by giving the specific weight for each parameter. Best rank server is selected 

to serve the client 

Step 6. After selection of the best server by the load balancer the request is then redirected to that server 

Step7. The selected server then processes the client request and responds back.  

 

III. RESULTS 

 

So in our proposed work we use the combination of two algorithm which are least connection and least response time 

algorithm also we introduce the concept of dynamic weight table to chose the best set of servers among all the possible 

ones at last we select the server which is having the highest rank in weighted table. Ranks are maintained by the load 

balancer algorithm efficiently  

So after applying the algorithm we get the following results with 5 servers in action 

RESULTS in tabular form 

 

Number of 

clients 
Original algorithm 

response time (ms) 

Proposed algorithm 

response time 

600 150-200 100 – 174 

1500 300-342 200-253 

 

No of clients Single server with no optimization 

1(with one request at a 

time) 

Less than a millisecond 

1(with multiple request 

at a time) 

Less than a millisecond 

200 clients 20 to 55 ms 

600 clients 49 to 123 ms 

1500 clients Above 300 ms 

>2000 500 ms to 1 min 
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IV. CONCLUSIONS 

 

In the proposed solution we have added a extra parameter and modified the original dynamic weighted algorithm. Adding 

the rank which is correspond to the parameters in weighted table with processing capability of instances to handle the 

traffic on cloud servers in this we can also extend the work to make the resources to be optimized by considering the hop 

count, cpu utilization and space management which is also the recent trend in research and development and it is well 

known in technical world as efficient computing. The future scope of this paper can be enhanced in regards of efficient 

computing environment  
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