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Abstract 

 

Day by Day increasing traffic on internet introduces the requirement of load balancing concept to get the most utilization of the 

resources available on Cloud. There are so many complex calculations and concepts implemented to achieve better and better 

resource utilization and performance. Out of all this complexity the Round robin algorithm provide the simplest solution for load 

balancing in cloud environment. So we are going to use round robin as a base algorithm and propose DWARR(Dynamic 

Weighted Average Round Robin) an improved version of load balancing algorithm in the paper. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Cloud refers to a different IT environment that is planned for the purpose of remotely provisioning scalable and calculated IT 

resources [1]. It is a kind of computing in which resource are shared rather than owning personal devises or local personal 

servers which can be used to handle applications on system. The word cloud in cloud computing is used as a symbol for internet 

so we can define a cloud computing as the internet based computing in which the different services like storage, servers and 

application are provided to organization computers and device using internet[2]. So as compare to conventional “own and use” 

method if we use cloud computing, the purchasing and maintenance cost of infrastructure is eliminated. It allows the users to use 

resources according to the coming of their needs in real time. Thus, we can say that cloud computing enables the user to have 

suitable and on-demand access of shared pool of computing resource such as storage, network, application and services etc base 

on pay per use. 

 Cloud Computing Architecture: A.

Cloud computing is growing in the real time environment and the information about the cloud and the services it provide and its 

deployment models are discussed. Figure 1 illustrating the three basic service layers that constitute the cloud computing. It 

provides three basic services that are Software as a Service, Platform as a Service and Infrastructure as a Service [2]. The rest of 

the paper is organized as follows. In section 2 we discussed virtualization of cloud. In section 3, load balancing and it‟s 

necessitate is discussed. In section 4 various load balancing techniques are discussed. And in section 5 Challenges of load 

balancing in cloud computing are explained. 

 
Fig. 1: Cloud Computing Architecture [1] 

II. CLOUD VIRTUALIZATION 

In context of cloud computing the virtualization is very valuable concept. Virtualization is like “something that is not real” but 

provides all the services that are of real world. This is a software implementation of computer on which different programs can 
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be executed as in the real machine. Virtualization is a component of cloud computing, because different services of cloud can be 

used by user. All these different services are provided to end user by remote data centers with full virtualization or partial 

virtualization manner [4]. There are two types of virtualization which are existing and it is describe under. 

 Full Virtualization: A.

In full virtualization the complete installation of one system is done on other system. Due to this all the software that are present 

in real server will also existing in virtual system and also sharing of computer system among various users and emulating 

hardware placed on different systems are possible. 

 Para Virtualization: B.

In this type of virtualization, many operating systems are allowed to run on a particular system by using system resources like 

memory and the processor (VMware software). Here total services are not fully available, but partial services are provided. 

Disaster recovery, migration and capacity management are some main features of Para virtualization. 

III. LOAD BALANCING 

Load balancing is one of the main issues related to cloud computing. The load can be a memory, CPU capacity, network or delay 

load. It is always necessary to share work load among the different nodes of the distributed system to improve the resource 

utilization and for improved performance of the system. This can help to avoid the condition where nodes are either heavily 

loaded or under loaded in the network. Load balancing is the process of ensuring the equally sharing of work load on the group 

of system node or processor so that without disturbing, the running task is finished. The goals of load balancing [7] are to:- 

 Improve the performance  

 Maintain system stability  

 Make fault tolerance system  

 Accommodate future modification  

There are mainly two types of load balancing algorithms: 

 Static Algorithm: A.

In static algorithm the traffic is divided equally between the servers. This algorithm requires a earlier knowledge of system 

resources, so that the decision of shifting of the load does not depend on the present state of system. Static algorithm is correct in 

the system which has low variation in load. 

 
Fig. 2: Load Balancing In Cloud Computing [3] 

 Dynamic Algorithm: B.

In dynamic algorithm the lightest server in the whole network or system is look for and chosen for balancing a load. For this real 

time communication with network is required which can enhance the traffic in the system. Here present state of the system is 

make use of to build decisions to handle the load. 

IV. LITERATURE SURVEY  

 Round Robin Algorithm: A.

It would use of time slice method, as the name mean it works in a round approach where every node in the cloud environment is 

fixed with time slice and every node has to wait for their turn to execute their job. In other words it make use of random 
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sampling method which signify the main controller choose the balancer arbitrarily to assign the load in case of some balancer is 

heavily loaded .When compared to other algorithm the complexity of round robin algorithm is less.[8] 

 Equally Spread Current Execution Algorithm: B.

Equally spread current execution algorithm which allocates a job to every node with priority .It makes use of spread spectrum 

technique in which it share out the load over various nodes by read-through its load size. If the node is lightly loaded, the load 

balancer moves that job to that respective node and achieve high throughput. The load balancer keep queue of job selected to 

light weight node, which helps to recognize which node is free and need to be allocate with a new job.[8] 

 Throttled Load Balancing: C.

The Throttled algorithm will discover the specific node for assigning the new job. The job manager will keep a list of node detail 

using index list; with that it assign a particular job to particular node. If the node is ready to accept the particular job means it 

will accept and process otherwise it will wait for the other node requesting for processing. [8] 

  Connection Mechanism: D.

Load balancing algorithm [9] can also be based on smallest amount connection mechanism which is a part of dynamic 

scheduling algorithm. It requires counting the number of connections for each server dynamically to approximation the load. The 

load balancer records the connection number of every server. The number of connection increases when a new connection is 

transmits to it, and decreases the number when connection finishes or timeout happens. 

 Min-Min Algorithm: E.

It starts with a set of all unassigned tasks. First of all, least completion time for all tasks is found. Then among these least times 

the minimum value is selected which are the least time among the entire the tasks on any resources. Then according to that least 

time, the task is schedule on the related machine. Then the execution time for all other jobs is updated on that machine by adding 

the execution time of the assigned job to the execution times of other jobs on that machine and assigned task is eliminate from 

the list of the jobs that are to be assigned to the machines. Then once more the same process is followed until all the jobs are 

assigned on the resources. But this approach has a major disadvantage that it can lead to starvation [10]. 

 Max-Min Algorithm: F.

Max-Min is approximately same as the min-min algorithm apart from the following: after finding out minimum execution times, 

the maximum value is chosen which is the maximum time along with all the jobs on any resources. After that according to that 

maximum time, the job is scheduled on the related machine. Then the execution time for every other jobs is updated on that 

machine by adding the execution time of the assigned job to the execution times of other jobs on that machine and assigned job 

is removed from the list of the tasks that are to be assigned to the machines[10]. 

 Biased Random Sampling: G.

M. Randles et al. [11] proposed this distributed load balancing algorithm. Load balancing can be accomplished efficiently across 

the nodes in this approach, by using random sampling method. Here servers are worked as nodes. In this method a virtual graph 

is developed representing the load on the nodes and with every in-degree directed to the particular resources to the server. While 

the server starts executing the job it decreases the in-degree which specifies the decrease in availability of free resources. 

Likewise while the server completes the job the incoming degree gets increment which in turn indicates the raise in availability 

of resources. This process is called random sampling. The execution begins at any node and the random neighbouring node will 

be choosing for the next job to be executed. Thus the load balancing technique used here is fully decentralized and select apt for 

many cloud networks.[12] 

 Honey Bee Foraging: H.

This algorithm was proposed by Dhinesh B.L.D, P.V.Krishna. This algorithm was originated from the behaviour of honey bees 

in finding their food [13]. Among the classes of bees the hunter bees hunt for food sources. Once the food source has been found 

the hunter bees come back to the bee hive and announce the food source by a dance called “waggle dance”. The kind of dance 

demonstrates the quality and quantity of the food and the distance of the source from the bee hive. This makes the survey bees to 

race for the food. In case of load balancing the servers are grouped into virtual servers. Each Virtual servers will has its own 

Virtual Server (VS) request queue. A server provide a request, compute its profit and evaluate it with the colony profit, if profit 

was high, then the server live at the existing virtual server and on the other hand if profit was low, then the server returns to the 

hunt or survey behaviour, thus balancing the load with the server. 

 Active Clustering: I.

Active clustering is an improved method of random sampling, where this algorithm works on the principle of grouping related 

nodes together and start working on these group nodes [10]. This method uses the resources efficiently so enhance the 

throughput and performance of the system by using high resources. In this approach a method called match-maker is introduced. 
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When an execution starts in a network, the process gets initiates and finds for the next similar node said to be match-maker 

which should satisfy the criteria that it should be the dissimilar one from the former one. Once the match-maker is found the 

process gets initiated and as soon as the process gets over the match-maker gets separate from the network. Thus this is an 

iterative process in the network to balance the load efficiently. 

V. PROPOSED WORK 

In this section i am introducing my proposed work that how my algorithm will work. 

I will  use 5 Server for Clustering. It can be run on dedicated machine or single machine. 4 of them work as Cluster Member 

(S01, S02, S03, or S04).Same application (client‟s request) will deploy into all 4 Server. Remaining 1 work as Load Balancer 

Server (LB-S).Calculate Weight of Each Server based on Processing Power, Bandwidth and Memory. For example:-The first 

server can handle 100 request/sec, the second can handle 300 request/sec, the third can handle 200 request/sec and the fourth can 

handle only 25 request/sec.  
Table - 1 

Server Weight 

S01 4 

S02 12 

S03 8 

S04 1 

Any one Server reserve for long completion time request and other 3 server for normal request. If long completion time 

request found. First check Server (S01) status, if free allocate to it. 

 If server is busy, then check other servers status, if anyone is free   then allocate to it. 

 If all servers are busy, wait for any of the server become free. 

If short request found, it will first check status of S02, S03, and S04 any of these server is free then allocate to it  

Otherwise check S01 server status. If these servers is free then allocate to it. 

If all servers are heavily loaded. Then only long completion time request allocate to S01 and all normal request allocate 

between S02, S03, S04. 

Now here, step of our proposed algorithm shown as below: 

1) Create Map (weight Map) and add server and according weight. 

2) Create Map (load Map) to track current load of each Server. 

3) Create Map (avgTimeMap) to track average time of each request. 

4) Create Map (waiting Map) to track not completed request. 

5) Whenever client's requests come, first it will forward to the Load Balancer. 

6) Balancer looks up in avgTimeMap for average time of Request. And put it in waitingMap. 

7) Check for Server status as per type of request. 

8) Load Balancer redirect request to Server and increment current pointer of Server. 

9) After Processing of request decrement pointer of server, update Average time of request in Map (AvgTimeMap). 

10) Load Balancer will take next request from Map(waitingMap) and repeat 5 through 10. 

VI. EXPERIMENTAL WORK 

This section describes the current status of implementation along with appropriate screen shots.  

Here, I used CloudAnalyst tools for simulation results according to our requirements. 

 
Fig. 3: Cloud Analyst Architecture [12] 

It is an easy to use tool with a level of visualization capability. It also enables the modeller to execute simulations repeatedly 

with modifications to the parameters quickly and easily. A Graphical output of the simulation results enables the results to be 

analysed more easily and more efficiently and accuracy of the simulation logic. 

 Simulation Parameters [12]: 
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  Region: A.

In the CloudAnalyst the world is divided in to 6 „Regions‟ that coincide with the 6 main continents in the World. The other main 

entities such as User Bases and Data Centers belong to one of these regions. This geographical grouping is used to maintain a 

level of realistic simplicity for the large scaled simulation being attempted in the CloudAnalyst.  

 Users: B.

 A User Base models a group of users that is considered as a single unit in the simulation and its main responsibility is to 

generate traffic for the simulation. A single User Base may represent thousands of users but is configured as a single unit and the 

traffic generated in simultaneous bursts representative of the size of the user base. The modeller may choose to use a User Base 

to represent a single user, but ideally a User Base should be used to represent a larger number of users for the efficiency of 

simulation.  

 Data Center Controller: C.

The Data Center Controller is probably the most important entity in the CloudAnalyst. A single Data Center Controller is 

mapped to a single cloudsim. DataCenter object and manages the data center management activities such as VM creation and 

destruction and does the routing of user requests received from User Bases via the Internet to the VMs. It can also be viewed as 

the façade used by CloudAnalyst to access the heart of CloudSim toolkit functionality.  

 Internet Characteristics: D.

In this component various internet characteristics are modelled simulation, which includes the amount of latency and bandwidth 

need to be assigned between regions, the amount of traffic, and current performance level information for the data centers. 

 VmLoad Balancer:  E.

The responsibility of this component is to allocate the load on various data centers according to the request generated by users. 

One of the f our given policies can be selected. The given policies are round robin algorithm, equally spread current execution 

load, throttled and first come first serve.  

 Cloud App Service Broker: F.

The responsibility of this component is to model the service brokers that handle traffic routing between user bases and data 

centers. The service broker can use one of the routing policies from the given three policies which are closest data center, 

optimize response time and reconfigure dynamically with load. The closest data center routes the traffic to the closest data center 

in terms of network latency from the source user base. The reconfigure dynamically with load routing policy works in the sense 

that whenever the performance of particular data center degrades below a given threshold value then the load of that data center 

is equally distributed among other data centers.  

In order to analyse various load balancing policies configuration of the various component of the cloud analyst tool need to be 

done. We have set the parameters for the user base configuration, application deployment configuration, and data center 

configuration as shown in figure 6. As shown in figure the location of user bases has been defined in six different regions of the 

world. We have taken four data centers to handle the request of these users. On DC1 there are 25 VMs allocated, 50 VMs are 

allocated to DC2, 75 VMs are allocated to DC3 and 100 VMs are allocated to DC4 respectively. Here we have taken six user 

bases. 
Table -2 

 

VII. RESULTS 

 Simulation among different regions with given as above mention parameters and we can find below results of  response 

time. 
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Fig. 4: Simulation on Different Regions 

 Simulation among different regions with given as above mention parameters and we can find below results of averege 

response time. 

 
Fig. 5: Overall Response Time Summary 

 Simulation among different regions with given as above mention parameters and we can find below results of datacenter 

processing time. 

 
Fig. 6: Datacenter Processing Time Summary 
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VIII. COMPARISON WITH OTHER ALGORITHMS 

 Comparison among load balancing policies(average response time): 
Table – 3 

UBs RR TR FCFS ESCEL DWARR 

UB1(1000) 50.64 50.65 50.63 50.64 49.96 

UB2(2000) 51.66 51.15 51.15 51.18 50.15 

UB3(3000) 51.85 51.82 51.85 51.83 50.38 

UB4(4000) 52.48 52.49 52.48 52.47 50.70 

UB5(5000) 301.49 301.56 301.54 301.57 301.27 

UB6(6000) 200.91 200.90 200.89 200.90 200.36 

 Comparison among load balancing policies(Average data center request servicing time ): 
Table – 4 

DCs RR TR FCFS ESCEL DWARR 

DC1 0.786 0.785 0.783 0.784 0.268 

DC2 1.567 1.574 1.578 1.577 0.683 

DC3 2.1 2.1 2.093 2.097 0.762 

DC4 2.773 2.769 2.775 2.77 0.992 

IX. CONCLUSION AND FUTURE WORK 

As cloud computing is new research area for research and development load balancing will be important challenge for service 

provider. For this various methods are used to solve load balancing in cloud system. In existing method the average response 

time, processing time and cost are more and tasks have to wait more time for some resource allocation. In existing method job 

allocation is based on prior knowledge of the system .So I can establish new algorithm DWARR algorithm which is based on 

round robin, but some modification on round robin algorithm. DWARR algorithm overcomes the problem of existing algorithm 

like reduce the average response time, processing time and cost also. Tasks don‟t have to wait more time as compare to existing 

algorithm. Thus, system throughput increase and also resource utilize efficiently 
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