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Abstract—A content delivery network (CDN) using 
community information that is extracted from the data of 
a social networking service (SNS) is proposed in this 
paper.   The structure of the load characteristics of the 
CDN in terms of the number of servers, communities, and 
downloads is also shown as a tool for evaluating network 
performance.    
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I. INTRODUCTION 
CDNs have been widely adopted for content delivery 

services. A CDN has many servers (CDN servers) scattered on 
the network, and keeps a great deal of content in these servers. 
When a client requests some content from a CDN, a CDN 
server mediates this request. If the CDN server has the 
requested content, the client can get it directly from this CDN 
server. If the content is not present on the server, the server 
requests the origin server to send the content. After getting the 
content, the CDN server sends the requested content to the 
client. To speed the downloading of the requested content, a 
CDN is expected to be able to predict the content that will be 
frequently used by clients, and to place such content in the 
servers prior to client requests. However, this forecasting 
function has not been realized yet. 

It is possible, though, to investigate human community 
activity in cyberspace by analyzing social network services 
(SNS) such as Facebook and Twitter. The network community 
composed of SNS users can yield information that includes the 
connections among users and their degree of affinity. 
Generally, it is considered that users in a community with high 
affinity tend to have the same interests, so they are likely to 
use the same content. Based on this hypothesis, a novel CDN 
using such community information is proposed in this paper.  

In Section II, the problems in existing CDNs are reviewed.  
Section III depicts the algorithm by which community 
information is extracted from SNS data. And Section IV 
explains the network architecture for our proposed CDN. 
Section V shows how to evaluate the network performance of 
the proposed CDN.    

II. CHALLENGES OF CDN 
There are three kinds of server in existing CDNs [1]: edge 

server, storage server and origin server. When a client requests 
content, an edge server receives the request from the client. If 
the edge server has the requested content, it delivers the 
content to the client directly. Otherwise, the edge server 
forwards the request to either a storage server or an origin 
server, which supplies the requested content, which the edge 
server then delivers to the client. Content holders place their 
content in origin servers. Content that is likely to be used 
frequently by clients is copied from the origin server to the 
storage servers, even in advance of client requests.  Although 
this mechanism can avoid traffic jams caused by numerous 
requests for popular content at origin servers, the content held 
in storage servers is usually limited to that already held by 
clients. Since it is very difficult to forecast which content will 
be popular, unused content might be stored in storage servers.   

In another type of CDN, there is a network that copies all 
content in origin servers to all edge servers. Google Cache is a 
good example. This CDN enables every client to get all 
requested content from its servers in a short time. But this 
CDN is extremely costly because it requires a very large 
number of very high capacity servers.  

In our proposed system, each CDN server stores only 
content that its clients are likely to want. The exact content 
stored in each CDN server depends on community information 
that describes the clients, as explained in section Ⅲ. Since the 
total volume of memory in servers can be smaller than that of 
an existing CDN like Google Cache, this is expected to reduce 
the system cost. 

III. COMMUNITY EXTRACTION ALGORITHM  
In order to get community information from a SNS’s big 

data, a high-speed network community computing algorithm 
using two-stage clustering has been proposed [2]. The main 
flow is shown in Figure 1. 

First, the SNS users are counted, using the HITS 
(Hyperlink-Induced Topics Search) algorithm [3], and the users 
who participate in communities are identified. Next, data is 
gathered on networks whose links are bidirectional. Then, the 
communities can be extracted from the data by using two 
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that CDN Server1 requests the content, it rep
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