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Abstract 

There are many  load  balancing  policies  available in  today’s world  with  researchers putting  there  efforts and  
bringing  the  best. In this   paper   we  have conducted  a  survey  and  selected  best  policies  which would  fit in  
today’s scenario of  high  performance  networks and  we  have  listed  the  advantages and disadvantages of each   
policies. The  comparison   is  done using  the  results  of  the  dispatching  policies  

 

1. Introduction 

Over the last decade and half, internet usage has dramatically increased. in order to keep up the with the increase  in 
user  requests  and preclude  the  saturation of hardware  resources. So in order to  support the increasing number of  
user  requirements, many companies employ cluster server to provide their internet services. A cluster is a group of 
linked computers, working together closely thus in many respects forming a single computer. clusters are 
implemented primarily  for  the  purpose  of improving  the  availability  of  services  that  the  cluster  provides. The  
distribution of  user  requests  on  multiple  clusters   are  performed using load balancing. 

Load Balancing is a technique to distribute workload evenly across two or more computers, network links, CPUs, 
hard drives, or other resources, in order to get optimal resource utilization, maximize throughput, minimize response 
time, and avoid overload [1]. It can therefore avoid situations where some nodes are heavily loaded while others are 
idle or doing little work.  Load balancing technique provides high performance-price ratio, high reliability and 
scalability, whose target is to reasonably assign the task to each server of cluster and  make each server work more 
availably, and thus it raises the service quality of the whole server system . Process Migration is an important 
strategy of the load balancing where it may be beneficial to move processes from overloaded system to lightly 
loaded ones. 
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However, absolutely optimum load sharing strategies as very hard to implement[2][3].Load  balancing on the cluster 
are classified as static or  dynamic. In case of heterogeneous clusters, load distribution becomes complicated as  the 
processors with  different speeds and different  memory resources. The  static  scheduling is simple and  avoids 
overhead. But in multiuser environment with load changes on  node a dynamic  approach is  suitable. Different 
schemes of  load  distribution are  best for  different applications under varying program and system parameters. 

Therefore, achieving good performance application, a customized load balancing becomes necessary. We present 
the comparison of different strategies for dynamic load balancing. In this paper  

section2: provides survey on varies load balancing strategies. 

Section3:provides comparison of  algorithms and  

Section 4: Conclusion   

2. Related work 
 
   Several  techniques and  algorithms have  been developed for balancing the load in the cluster. An Effective Load 
Balancing algorithm needs to take care of various factors of performance evaluation which includes parameters such 
as load estimation, load levels, comparison, performance indices, system stability, communication latency, 
communication data volume, remote node selection etc. The scalable load balancing in an distributed cluster are 
classified into four  types  i)client  side approach ii)DNS  based approach iii) Dispatcher based approach and iv) 
server based  approach 
 
2.1 Client  Based Approach   
 
   In this approach the routing of client requests takes place from the client side to the web server architecture. This 
routing is performed by the web client or by the client side proxy servers.   
 
2.2 Client Aware Policy (CAP) 
 
 Client Aware Policy (CAP), distributes requests based on the category of the content (e.g. static, dynamic, secure, 
etc.). The decision of which back-end will receive the request is determined by the expected impact on system 
resources. This policy has also been referred to as Multi-Class Round Robin (MC-RR) . It is a Layer-7 policy that 
makes decisions based on the content of the actual HTTP request, but the idea is to keep requests of each category 
distributed evenly among the back-end nodes so that each server is handling a similar number and variety of 
workload categories. CAP does not require any server state information. This makes the implementation simpler but 
not scalable[3][4] 
 
2.2 DNS-Based  Policy 
 

The  DNS  server for the cluster server handles the redirection of client requests to one of the DNS server. 
The Cluster  DNS  server translates the requested URL to the IP address of back end server using  Round Robin 
policies on mapping table kept on the server. Between the client and the cluster DNS, many intermediate name 
servers can cache the logical-name-to-IP address mapping to reduce network traffic. Besides providing a node’s IP 
address, the DNS also specifies a validity period (Time-To-Live, or TTL) for caching the result of the logical name 
resolution. Several factors limit the DNS control on address caching .First when TTL value expires, the request is 
not forwarded to the cluster DNS server. Second the DNS might be unable to reduce the TTL to values close to zero 
because of non cooperative intermediate name servers that ignore very small TTL periods. The  control of the DNS 
server is limited to a small fraction of the requests that reaches the web cluster, the non-uniform distribution of 
request rates among the domains, it may results in serious unbalanced load distribution. Several scheduling 
algorithms are proposed to  overcome the drawbacks of the exiting DNS based approach by applying additional  
server state information to simple round robin policy to improve the performance. Alternatively, adaptive TTL 
algorithms adapt the TTL values on the basis of dynamic information from servers and/or clients [1][23][33].  
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2.3 Round Robin 
 
In the round robin policy, [6] processes are divided evenly between all processors. Each new process is assigned to 
new processor in round robin order. The process allocation order is maintained on each processor locally 
independent of allocations from remote processors [7]. With equal workload round robin policy is expected to work 
well [5]. However when the jobs are of unequal processing time this policy suffers as the some nodes can become 
severely loaded while others remain idle. Round Robin is generally used in web servers where generally HTTP 
requests are of similar nature and thereby be distributed equally. 
 
2.4 Randomized Algorithms 
 
The randomized technique [1] is an static algorithm applies a probabilistic approach as opposed to the deterministic 
approach followed in Round Robin Scheduling. In this method a process can be handled by a particular node n with 
a probability p. This also works very well in case each process loads is equal but fails if loads are of various 
computational complexities. It is used in alteration to round robin policy when there are large numbers of nodes as 
maintaining the queue of nodes for round robin become an overhead.[2]. 
 
2.5 Least Connection Algorithm 
 
The least-connection scheduling algorithm directs network connections to the  server with the least number of 
established connections. This is one of the dynamic scheduling algorithms; because it needs to count the number of 
connections for each server dynamically to estimate its load. The load balancer records the connection number of 
each server, increases the connection number of a server when a new connection is dispatched to it, and decrease the 
connection number of a server when a connection is timeouts. [1][2][4]. 
 
2.6 Weighed Least Connection  
 
The weighted least-connection scheduling is a superset of the least-connection scheduling, in which you can assign a 
performance weight to each real server. The servers with a higher weight value will receive a larger percentage of 
active connections at any one time [5]][12]. The default server weight is one, and the IPVS Administrator or 
monitoring program can assign any weight to real server. In the weighted least connections scheduling, new network 
connection is assigned to a server which has the least ratio of the current active connection number to its weight.  
 

Client client clien

Internet 

DNS  Server 
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2.7 Dispatcher-Based Policy 
 
To centralize request scheduling and completely control client-request routing, a network component of the Web-
server system acts as a dispatcher. Request routing among servers is transparent—unlike DNS-based architectures, 
which deal with addresses at the URL level, the dispatcher has a single, virtual IP address . The Dispatcher based 
architectures typically use simple algorithms for the selection of web server like Round Robin ,Server load etc  
because the dispatcher  has to manage the incoming request flow to get  minimum request processing time.[1][4][8] 
To get the best load balancing  Dispatcher-based architectures typically uses packet  rewriting, packet  forwarding or  
HTTP  redirection. These approaches provides  fine  grained  load  balancing but it causes bottleneck problem and 
this degrades the system performance.  
 
2.8 HTTP   Redirection  Approach 
 
The  client  issues  HTTP  request after  the  TCP  connection   setup.  The  HTTP  redirection approach  uses  a  
special  response  code to  perform request  routing, this  is  achieved  by  returning  the  server  address and asking  
the client  to  create  a  second   connection  and  resubmit  its  request  to  that  server. [ 23][33] 
 
2.9 Dynamic  Port  Forwarding 
 
Port  forwarding  is a recently developed  technique  used to allow traffic from outside a network into a  machine  
inside   the  network  without  availing  the identity  of the inside  machine[].  It  is designed Primarily  for  security  
reasons. While  port  forwarding  provides an effective way to permit traffic in it, it  will  forward  the  request  to  
one  of  the  cluster  servers depending  on the  status  of  each  cluster  member[7]. 
 
2.10  Server Based  Approach 
 
In  this  scheme, the  back end server  in an cluster reassign the request to another backend server in the cluster when 
its  load  exceeds. It provides scalability and does not introduces a single point of failure or potential  bottleneck in 
the  system. It  achieves fine grained control on the request assignment and typically it increases latency time 
perceived by  the  users. 
 
2.11 Locality Aware Request Distribution Policy (LARD) 
 
The LARD policy’s strategy is locality-based, directing requests to the server that  contains the information. The 
idea is to have the requested content readily available in  the back-end servers’ main memory caches, minimizing the 
response time delays  caused by disk access where possible.  When the web switch receives the request, an attempt 
is made to direct it to a back-end node based on static partitioning, but if the load value exceeds the threshold level, 
the switch will direct it to a less loaded node, if any exists. Choosing when to redirect to an alternate node versus 
experiencing a small load imbalance is decided by tuning parameters that are part of the LARD algorithm: the high 
and low connection threshold values. The algorithm can be augmented so that highly popular pages can be 
replicated across all nodes, minimizing the chance that one node will become overloaded due to repeated requests of 
the same page, but replicating many pages across all nodes defeats the general purpose of maintaining 
locality.[8][10][39].The amount of state information required by LARD is minimal. No information such as CPU 
and/or disk utilization is needed for  the LARD policy. One shortfall of this algorithm is that efficient locality is 
difficult to  maintain for highly dynamic content in the respect that caching such content can be  expensive or 
impossible. Web traffic is becoming increasingly dynamic, which suggests that the effectiveness of a distribution 
policy based on the LARD algorithm is limited.  
 
2.12 Intelligent Queue Based Request Dispatcher  
 
This policy  achieves  load  balancing  based  on  request  classification, performance  isolation  and  dynamic   
capacity  estimation  mechanism.  A  M/P/1  queuing  system  is  used  to  estimate  the  server  state. The policy  
helps  to  make  fast  intelligent  and  knowledge  based   decisions  for  load  balancing   purpose[11]. All  requests 
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are   classified  on basis  of request  response  time   in  to   K  cluster   classes. This  policy   periodically   estimates  
arrival  rate (λi) of  incoming  requests  and   the  load  status  of  the  web servers.  Based  on  this  information  the  
policy divides the  server  capacity  to  each  request  class  as Ckλi. The  policy  estimates  the  response  time   as   
R=  W+S+tw  where  S is  the  time  taken  to  process  and prepare the response  by  the  CPU. W  is  the  waiting  
time  of  request  in  the  queue  before  processing.  tw    is  the  transmission  time  of  the response.  
 
 
  
 
 
 
 
                                                   
                                            Backend server          Queue                                                                                                         

 
2.13 Dynamically Distributed Load Balancing  Policy 
 
This  policy  balance  the  load  between the clusters. It  is  based on split the  entire  process into  several  jobs and  
distributing  them  on  multiple  servers. this  policy  adopts  mobile  agent  technique  to distribute  the load  among 
the nodes in  a  clusters,  it   improves  utilization  of   processors, causes  more processing  overhead.[10]. 
 
2.14 Multiclass Round  Robin Policy With Congestion Control and Cost Reduction 
 
Multi  class  round  robin  policy  with congestion  control  and  cost reduction is  implemented  on  layer-7  web  
switch . This  policy is  a  content  aware  and  dynamic policy and  it  uses client  and  server  state  information[26] 
This  policy  also  controls  congestion on  web  clusters  using  token  bucket  carry  out  congestion  control.  It  
reduce  the  cost of web  cluster  to  the  minimum . 
 
2.15 Multi- Agent  System 
 
The multi  agent  system  used balance  the  load on cluster  nodes  using agents.  The  advantage of using  multi 
gents  like  Task manager, Resource Manager ,job  scheduler, task  Execution etc. Execution  engine  help in  
collecting information  initiation policy, job   transfer  policy which help in  balancing  load[31][37], but  there  is  
also a  disadvantage  the  execution  of  agents  will   occupy  the  queue  and  at  times  of  high  traffic  it  increases  
the  response  time. 
 
3. Results 
 
The   following  table   provides   the  Comparative Study of Load Balancing Approaches . The routing  overhead  of 
policies  are  compared using  following  parameters based on the  response time of the algorithms. they are 
Control  Granularity: It  is used to measure the size of the task control activity. 
Processing  Overhead :  Transmission of server state information periodically to the  cluster heads  leads  traffic 
overhead 
Server State Information Overhead: Collecting server state information periodically from all the  web servers  of  
a cluster. 
Scalable: Improving the service availability based on the request  rate.   
 

Table1:  Comparative study of policies 
 

Approach Control  
granularity 

  
overhead 

state 
informati

on  
overhead 

scalable 

Client –
aware  
policy 

Course  
grained 

no no partial 

Multiclass Medium yes yes yes 

clien Dispatch
er   
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round  
robin 
policy 
DNS-
based 

 

Fine no yes yes 

Dynamic  
port  

forwarding 

Medium yes yes yes 

HTTP  
Redirectio

n 
 

Medium yes no yes 

Dispatcher   
based 

Fine yes no yes 

 
Round  
robin 

Medium no no no 

Weighted 
Round  
robin 

Medium no no partial 

Least  
connection 

 

Low yes no partial 
 

Weighted  
least 

connection 

Medium no no partial 

Locality 
Aware 

Request 
Distributio

n 

Fine yes no partial 

Intelligent 
Queue 
based 

Request 
Dispatcher 

Fine yes yes yes 

 
4. Conclusion  
 
Dynamic Load Balancing on cluster Server has been used to improve the availability and reduce the overloading of 
the cluster Servers. After studying the various classical load  balancing policies for load balancing,. We have taken 
into consideration a few parameters such as server  state  estimation and network traffic to select our cluster Server 
to serve the request. During our  study  the various  benefits  and drawbacks of the existing  load  balancing policies  
are analysed  based  on the testing  results given in the  paper.  The work presented here is still preliminary and there 
are still areas where the outlined system could be improved upon. The fact that there are so many areas in the system 
that could be further investigated is also encouraging because it means that there is plenty of scope for future work 
in this area.    Load balancing is a concept which is still under research. Everyday new algorithms are being 
developed and existing models are studied. Hence there is a vast scope for future enhancement. 
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