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1, Introduction
Content distribution network (CDN) has been introduced in the working document – IPTV Network Control Aspects. It has been addressed that edge servers in a local network should have the ability of being organized in a distributed structure to share the load, raise the reliability and reduce the total cost of the edge servers (Section 8.2). This contribution further proposes requirements of organizing all local edge server networks in a distributed structure such that the goodness of distributed architecture can be extended to a wider range of whole CDN.
2, Discussion
Distributed Edge Server Networks

In Section 8.2, it has been introduced that a distributed architecture among content edge servers should be supportable. The goodness of applying distributed structure to the edge servers in local network would be to share the load, raise the reliability and reduce the total cost of the edge servers.

Local distributed edge server network enhances the performance of CDN by improved scalability, failure tolerance and reduced server costs in local network. Nevertheless, one remain issue would be that the load of the local edge server network still become more and more heavy as the number of local users or service content grows rapidly. As a result, the service providers would need to improve the capability of local edge server network by either upgrading the edge servers or increasing the number of edge servers in local edge server network.
In order to further enhance the performance of CDN, we address this remain issue by sharing the load among all local edge server networks. Distributed architecture can be further applied to organize all local edge server networks (i.e. a wider range of whole CDN) to form a distributed edge server networks. That is, distributed architecture among all local edge server networks should be supportable such that the burden of both serving users and content storage can be evenly distributed on all local edge server networks. Therefore, the distributed edge server networks should be designed to:
(1) share the load among all local edge server networks;

(2) reduce the cost of improving the capability of local edge server network.

A distributed edge server networks is shown below for illustration purpose.
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Figure 1, distributed edge server networks

Distributed Content Locating
Distributed edge server networks should be designed such that the procedure of content locating in the whole CDN is implemented with the help of some automatic content locating mechanisms such as distributed hash table (DHT).
The procedure of content locating can be described as follows. (1) Initially, some automatic content locating approach is applied in the local edge server network to try to find a suitable edge server for the user. (2) Then, if the edge server cannot be found, the user’s request will be routed among all local edge server networks (by using automatic content locating method again) to try to locate a suitable local edge server network containing edge server with desired content.
Requirements of Network Entities
(1) Each edge server in each local edge server network should support automatic content locating methods for distributed structure. In DHT, edge server should support calculating content ID based on some keyword which uniquely identifies the content. Edge server should support distributing and storing content ID together with some content information such as content location. Edge server should support searching content information based on the content ID.
(2) Each local edge server network should support automatic content locating methods for distributed structure. This can be achieved by adding automatic content locating capability to some agent server in each local edge server network, i.e. the agent server acts as the content locating agent of the corresponding local edge server network. In DHT, except for the functions of edge server, agent server should support distributing and searching content ID and content information directly in its local network.
Efficient Content Locating Based on DHT
(1) In order to efficiently support distributed content locating, in DHT, the procedure of distributing content ID and content information should be done both in content’s local network and among other edge server networks. That is, edge server should calculate content ID and distributed content ID and content information to certain server in its local network. Agent server of this local network should also calculate content ID and distribute content ID and content information to agent server of another edge server network. That agent server distributes content ID and content information to certain server in that local network.
(2) In order to efficiently support distributed content locating, in DHT, the procedure of searching content information based on content ID should be done both in requestor’s local network and among other edge server networks. That is, content information should be search among the servers in requestor’s local network. If not found, content information should be search among the agent servers until some agent server is found to be responsible for the content information. That agent server searches content information in that edge server network by locating some server storing the required content information.
3, Proposal
We think the above discussion is helpful to enhance the performance of CDN. It is proposed to add the above text to Section 8 – “Content Distribution Aspects” as Section 8.3 – “Requirements of Distributed Edge Server Networks”.
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