
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 10, 2014 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 242 

An Efficient Load Balancer for Content Delivery Networks 
Saranya.K

1 
Vasugi.R

2
 
 

1
M.Sc, B.Ed, M.Phil. 

2
M.Sc.,M.Phil. 

2
Assistant Professor 

1,2
Bharathiyar Arts & Science College

Abstract— A content delivery network or content 

distribution network (CDN) is a large distributed system of 

servers deployed in multiple data centers across the Internet.  

The CDN’S purpose is to serve content to end-users with 

high availability and high performance.  Content delivery 

networks have become the order of the day with servers 

specializing in specific contents to be delivered.  The issues 

are that the distributed nature of architecture a content 

delivery network poses causes control issues which should 

be monitored and mainly due to its complexity of 

geographical distance factor. The problem dealing with 

different servers receiving requests and passing on received 

requests to the correct content server is tricky as the client or 

server may not be closest to it and the routing may fail if the 

content server is busy with intermediate server taking more 

bandwidth. So an effective routing protocol may reduce the 

delay, ensure the content is served and all this is based on a 

set of parameters. So handling flash crowds with sudden 

surge in requests also takes up bandwidth and causes failure 

in both passing on the request or delivering the content 

requested. This leads to QOS (quality of service) issues. A 

better response time server is based on geographical 

distance from the client is chosen on the basis of network 

proximity. Whereas the overall system throughput is 

optimized through load balancing across a set of content file 

servers. There are no clear identification of factors used by 

commercial systems in the literature, possible concurrence is 

for reducing response time. The current study proposes an 

algorithm that dynamically estimates server load and 

balances the work load in real time for Content Delivery 

Networks by integrating all aspects of the protocol. 
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I. INTRODUCTION 

Large Internet-scale distributed systems deploy hundreds of 

thousands of servers in thousands of data centers around the 

world. Such systems currently provide the core distributed 

infrastructure for many popular Internet applications that 

drive business, e-commerce, entertainment, news, and social 

networking.  

An important Internet-scale distributed system to 

have evolved in the past decade is the content delivery 

network abbreviated as CDN that delivers web content, IP 

based applications, downloads, and streaming media like 

videos, music to end user clients anywhere in the world. A 

large CDN, such as that of a commercial provider consists 

of hundreds of thousands of servers located in over a 

thousand data centers around the world and account for a 

significant fraction of the world’s enterprise-quality web and 

streaming media traffic today.  

A global content delivery network (CDN) that 

comprises a very large number of servers that are grouped 

into thousands of clusters. Each cluster is deployed in a 

single data center and its size can vary from tens to many 

thousands of servers. Assume that incoming requests are 

forwarded to a particular server in a particular cluster by the 

CDN’s load balancing algorithm. Load balancing in a CDN 

is performed at two levels: global load balancing, where a 

user request is sent to an “optimum” cluster, and local load 

balancing, where a user request is assigned a specific server 

within the chosen cluster. Load balancing can be 

implemented using many mechanisms such as IP Anycast, 

load balancing switches, the DNS lookup mechanism etc. 

 
 A critical component of a CDN architecture is the 

request routing mechanism, which allows direct users’ 

requests for a content to the correct server based on a set of 

parameters. The proximity principle may sometimes fail due 

to the request being served by the server that is closest to the 

client. Content providers who are the CDN’s customers 

would like their content and applications to be served with a 

high level of availability and performance to their clients. 

Availability can be measured as the fraction of client 

requests that are successfully served the content providers 

also require good performance. For instance, clients 

downloading http content should experience small download 

times and clients watching media should receive high 

quality streams with high bandwidth and few freezes. Since 

turning off servers to save energy reduces the live server 

capacity used for serving the incoming request load, it is 

important that any energy saving technique minimizes the 

impact of the decreased capacity on availability and 

performance Studies have shown that frequently turning an 

electronic device on and off can impact its overall lifetime 

and reliability.  

Consequently, CDN operators are often concerned 

about the wear and tear caused by excessive on-off server 

transitions that could potentially decrease the lifetime of the 

servers. Whenever a server is switched off, its state has to be 

migrated to another live server. Mechanisms for replicating 

content footprint and migrating long-standing TCP 

connections exist in the CDNs today as well as in other 

types of Internet scale services. However, a small degree of 

client visible performance degradation due to server 

transitions is inevitable. Consequently an energy saving 

technique should limit on-off server transitions in order to 

reduce wear and tear and the impact on client-visible 

performance Idle servers often consume more than 50% of 

the power of a fully-loaded one.  

II. RELATED WORKS 

Request routing in a CDN is usually concerned with the 

issue of properly distributing client requests in order to 
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achieve load balancing among the servers involved in the 

distribution network. Several mechanisms have been 

proposed in the literature. They are classified as either static 

or dynamic, depending on server selection policy. Static 

algorithms make server decisions without considering 

network or server status information at decision time. Static 

algorithms also do not require any data retrieval mechanism 

in the system. This means literally no communication 

overheads. Hence such static algorithms present the fastest 

solutions since they do not adopt any sophisticated selection 

process. However, they are not able to effectively face 

anomalous events like flash crowds. Dynamic load-

balancing strategies are the perfect solutions instead of stale 

static algorithms. Dynamic strategies make use of live 

information coming either from network servers and 

improves the request assignment process. The correct server 

selection is done by an analysis of several parameters 

extracted from live dynamic network data. Hence, a data 

exchange process among the servers is required, which in 

turn leads to communication overheads. 

III. PROPOSED ARCHITECTURE 

The proposed system introduces a continuous model of a 

CDN infrastructure, used to design a novel load-balancing 

protocol. The CDN can be considered as a set of servers 

each with its own queue to execute the requisite content. 

Thus there is a fluid model approximation for the dynamic 

behavior of each queue. This model is extended to the 

overall CDN system. The proposed system focuses 

exclusively on critical conditions where the global resources 

of the network are close to saturation. This is a realistic 

assumption since an unusual traffic condition characterized 

by a high volume of requests, i.e., a flash crowd, can always 

overfill the available system capacity. The server must 

operate under a certain load threshold and thus be available 

for additional requests.  

The load measure typically includes the target 

server’s CPU, disk, and network utilization.  The client must 

reach the server with minimal packet loss, and the server’s 

data center must have the required bandwidth to handle 

extra network requests. The balancing algorithm helps 

prevent a local instability condition by redistributing the 

excess load to less loaded servers. 
The proposed model described above nicely fits a 

system in which there is no cooperation among nodes. In 

such a case, in fact, a node that receives more traffic than it 

is able to handle will not be able to serve all incoming 

requests due to an overload condition. It stands clear, 

though, that such a critical condition might be alleviated if 

the node in question were allowed to redirect the exceeding 

incoming traffic to other nodes in the network 

Thus this specifically derived protocol for 

implementation purposes will eventually demonstrate the 

effectiveness of such a discrete version with the help of 

content servers and users maximizing the gains. 

 

IV. PERFORMANCE EVALUATION 

A. Server Client Requesters Architecture: 

In this module servers are set up and ready for request the 

contents are all initiated. The clients are then connected to 

the network by registration. Next requests are sent to the 

Servers by the client in this module. Any request may be a 

work to be done by a server before the session is over.  

We have set up 4 dedicated servers for our purpose 

which is described below: 

1) Video Server: 

This content server serves video content. It has a stack of 

classified videos based on categories under different heads 

which are served upon request. 

2) Image Server: 

This content server does image processing operations apart 

from storing the users original and after processed images in 

the server. It is dedicated to image operations like edge 

detection, inverse, flip, grayscale, warp etc. 

3) Web Server: 

Here webpages are served both static and dynamic upon 

users requests. A registration procedure may be provided for 

the same. 

4) Database Server: 

This database server provides storage criteria with an 

application for providing interactive decision making and 

calculation and providing charts based on the data provided. 

V. ESTIMATE LOAD 

This module estimates the amount of requests from the 

clients. It also monitors the amount of the load taken by the 

server in terms of parameters by deciphering the 

geographical location and the type of content requested. The 

total cost of the server to execute the transaction or 

transactions is done accurately using the algorithm. This is 

the most important phase as it necessitates the use of 

parameters dynamically. 

VI. LOAD BALANCER 

The estimate is routed to the client and the intermediate 

server. The servers requests are handled by the Receiver It 

routes dynamically based on the allocation. During the work 

execution estimates are updated of new requests. After 

execution the request is handed back to the Server.  It 

introduces cooperation in the system by allowing each 

single node to undertake proper actions aimed at satisfying 

the condition. Namely, in order to control the dynamics of 
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the queue length and prevent any critical situation in terms 

of congestion, we can operate directly on the fraction of 

traffic exceeding the server’s capacity. Such excess traffic 

can be accommodated by redistributing it to the server’s 

neighbors on the basis of an appropriate control law. As it 

will become apparent in the following, the main idea of the 

control law we propose in this paper relies on properly 

redistributing server’s excess traffic to one or more 

neighboring servers in case their queues are less loaded than 

the local queue at server. To this aim, we focus on the 

dynamics of queue length variations based on the content.  

By formalizing the above considerations, we eventually 

arrive at the following formulation, as far as cooperation 

activities are concerned, i.e., by focusing on the impact that 

exchanges among nodes have on their respective queue 

lengths. 

VII. JOB RESPONSE 

The completed work is handed back to the client. The 

session is closed. The status is updated.  This creates the 

throughput with the estimated load. If the network of servers 

under the load-balancing law is strongly connected for all, 

then the network queues equilibrium corresponds to the state 

of balanced queues. Thus all the jobs are balanced and 

routed back to the correct client from the content server. So 

the actual CDN environment is completely compliant with 

the model proposed. The model deals with continuous-time 

systems, which will not be the case in real packet networks 

where arriving requests is not continuous over time. The 

control law’s objective derives the algorithm that presents 

the main features of the proposed load-balancing law and 

arrives at the same results in terms of system equilibrium 

through proper balancing of servers’ loads. 

VIII. CONCLUSION 

Thus the novel load-balancing law for cooperative CDN 

networks is successful. The defined model of such networks 

based on a fluid flow characterization for different content 

types like videos, images, web server and database have 

been proved successful. The proposed model achieves load 

balancing in the network by removing local queue instability 

conditions through redistribution of potential excess traffic 

to the set of neighbors of the congested server. The 

algorithm also is in its time-continuous formulation and then 

puts in a discrete version specifically conceived for its actual 

implementation and deployment in an operational scenario.  

In future the problem solution model may be 

extended to mobile ad hoc networks with inherent 

distribution and congestion. The model is well suited for 

multiple application scenarios where users request 

continuously for sudden bursts causing flash crowds.   
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