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ABSTRACT

The performance enhancement of the edge server in Content
Delivery Network is the budding area of the research in the
fields of modern Information Technology and Communication
Engineering so that the web users or the cloud users across the
network get faster service irrespective of any geographic
locations during browsing over internet and at the same time
downloading multimedia contents. As an aftermath, several
approaches and aspects have been introduced so far with the
efflux of time. Therefore, our main objective is to facilitate
this area of improvement by finding the selection of an
appropriate edge server which will provide the multimedia
contents and ensuring a faster response time and downloading
time of the requested content due to reduced latency to the
web users as well. Our proposed method will show the
efficient technique for choosing the appropriate edge server
with comparatively less complexity.
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1. INTRODUCTION

In the modern era of Information Technology, the internet
service is evolving day by day. With the rapid progress of
internet, the question comes of the scalability and speed up
factor. Most illustratively speaking, the performance issue of a
network could be the major factor in the global perspective.
As a consequence, the concept of content distribution over the
internet becomes the relevant point.

2. BACKGROUND STUDY

2.1 Preliminaries

Once upon a time, remote access and file transfer were the
two prime objectives to the user which were introduced as
telnet and ftp respectively [6]. Later, those protocols were
used inevitably in the giant organizations’ intra-network. Over
the years, many software have been launched by the several
organizations to serve the same purpose and used in the global
internetwork as well. Since the last decade, the major
application of the file transfer protocol has become web
hosting. Similarly, another aspect of the file transfer
mechanism is file sharing through email and messenger
service. In today’s world, with the simultaneous use of the
previous services, the trend of downloading multimedia
contents have come into the picture. In this context, reliability
and consistency of the data are the two major impacting
concerns naturally. Henceforth, the client-server model is
introduced where a client process sends a request to a server
process for getting some service. The server executes the
request and sends back a reply to the client that contains the
result of request processing. This model provides an effective
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general-purpose approach to the sharing of information and
resources in distributed computing systems.

2.2 Problems and Approaches

With the explosive Web growth in this modern era, scalability
and speed-up have become the most critical challenges to the
Internet [6]. Now a days, a popular web server has to serve a
huge number of web users in a short span of time. At the same
time, multiple requests coming to a web server which can
overload the web server and its accessible links. As a result,
links get failure in the business hours and this phenomenon
hampers our daily important online activities.

To overcome this hurdle, the new approach, called ‘content
distribution’, has been developed.

3. CONTENT DELIVERY NETWORK

A Content Delivery Network or Content Distribution Network
(CDN) is basically a large distributed system of servers across
the global internet. The edge servers are used to deliver the
web contents to the requested users based on their geographic
locations [1], [2], and [4]. But the average response time of
the original host server of any popular website requested by
the users becomes very higher. Solution to this problem is the
selection of the edge servers which are geographically
dispersed using efficient routing algorithm. When a user
requests for web content the CDN redirects the user‘s request
from the original host server to an edge server that is closest
to the requested user. This technique also helps to reduce the
average response time and improves the average packet loss
of the CDN [3]. In this paper we have specially found out an
approach to the selection of edge servers using Dijkstra’s
Shortest Path Routing algorithm with Euclidean Distance.

A Content Delivery Network (CDN) is a distributed network
of globally dispersed edge servers which caches the static and
some dynamic content of a webpage like the flash, images,
audios, videos, Ajax, cascading Style Sheet (CSS) and Java
Script (JS) or other users’ related files [4]. When users from
different geographical locations request a website then the
nearest edge server to the user will deliver that static and
dynamic content with the help of CDN and reduce the
network latency time.

4. DIJKSTRA’S SHORTEST PATH
ROUTING ALGORITHM

Djikstra's algorithm finds the shortest path from a point in a
graph (the source) to a destination. One can find the shortest
paths from a given source (with respect to any node) to all the
points in a graph and prior to invention of Dijikstra's
algorithm, this problem was sometimes called the single-
source shortest path problem.
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5. EUCLIDEAN DISTANCE

The Euclidean distance between points P and q is the length

of the line segment connecting them ( DGI) .

d(pq) =

6. PROPOSED METHOD

In our work, we have specially found out an approach to the
selection of an appropriate edge server to deliver web contents
to the requested users based on their geographic locations
with the reduction of the average response time as well as the
improvement of the average packet loss in deed.

Here the set of edge servers are considered as the set of nodes
={C, D, E, F, G, H} scattered over the geographical region.

Here we have considered the edge servers located in six
different locations across the globe.

Executing 'ping' command over all the neighbor edge server‘s
IP address, we can simply capture the accurate network
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latency time. Now, the minimum network latency time can be
obtained easily from the captured result set.

Now, we can assume each and every network latency time as
the weights of the constituent edges. Thus, we can easily
calculate the minimum length path by using Dijkstra’s
Shortest Path Algorithm.

However, we can get the shortest path with respect to the
associated servers. The following figure Fig 1 shows the
pictorial example of the obtained shortest path using
Dijkstra’s Algorithm.

Here we have obtained the best shortest path from (C) to (H),
which is (C)-(E)-(F)-(H) with cost 5.

Let the set of nodes (C)-(D)-(E)-(F)-(G)-(H) are considered as
the set of points P scattered over the globe. Similarly, a group
of requested users are considered as the set of points Q
located in the different locations. We can simply find the
Euclidean distance between each P and each Q.

If we compare each and every computed distance value with
respect to a particular node, then by taking minimum value,
we can simply find out that which node could be the nearest
neighbor edge server of any requested user.

Fig 1: Dijkstra’s Shortest Path

7. RESULTS

Table 1. Selection of the appropriate edge server using the
minimum Euclidean Distance value with respect to a
particular requested user

Requested | Co- Edge Co- Euclidean
User (Q) ordinate Servers | ordinate | Distance
point of P) points of (d)
any the Edge
Requested Servers
vser (X2, 2)
(% Y1)
q, (11) C (12) 1
D (1,4) 3
E 13 2
F 1,5) 4
G (1,6) 5
H 1,8) 7

8. CONCLUSION

Our main focus was finding an approach to the selection of
edge servers with less complexity so that the web users or the
cloud users might get faster service during browsing over
internet and downloading multimedia contents from any
popular website if the contents come from the nearest
neighbor edge server and traverse along the shortest path. This
method can be used in irrespective of any wired or wireless
network and even mobile or cloud network also. Further
studies are necessary to get the optimized result using
efficient clustering algorithm for a large network in order to
reach the apex Quality of Service and performance
benchmark. Thus, a new algorithm might be developed as

well as devised for the sake of mankind.
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