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1. INTRODUCTION

One of the most important aspects of content distribution network is its effectiveness, i.e. how it performs better than centralized system and how different content distribution networks perform against one another. To help measure effectiveness of content distribution, a set of quantified indicators is needed.

2. INDICATORS OF CONTENT DISTRIBUTION EFFECTIVENESS

A content distribution network is effective when it
· enables system to serve more users with limited network bandwidth and computing resource
· makes system more responsive to user’s requests

Following statistics are proven to be very useful in measuring effectiveness of content distribution network, 
1) Number of requests for contents

This number indicates the amount of load. The greater the number, the higher the demand is.

2) Number of requests satisfied by pushed contents

Pushed contents are those contents that became locally present as result of push operation. The greater proportion this number accounts for among total number of requests, the more effective the content push is.
3) Number of requests satisfied by pulled contents

Pulled contents are those contents that became locally present as result of pull operation. The greater proportion this number accounts for among total number of requests, the more effective the content pull is.
4) Number of requests satisfied by pulling remote contents

Remote contents are not locally present and become locally present as result of the pulling operation triggered by the request. These are the requests that triggered pulling operation. The smaller proportion this number accounts for among total number of requests, the more effective the content push is.
5) Number of requests satisfied by locally present contents

Locally present contents include pushed contents and pulled contents. The greater proportion this number accounts for, the more effective the combination of push and pull is. 
Note: Value of 5) is sum of 2) and 3)
6) Number of requests for remote contents

The smaller proportion this number accounts for among total number of requests, the more effective the content push is.

7) Number of unsatisfied requests for remote contents

When system is overloaded request can not be satisfied regardless of whether the content is locally present or remote. Since content distribution is one of the contributors to system load, the smaller proportion this number accounts for among total number of requests, the less intrusive the overall content distribution is. 

Note: Value of 6) should be sum of 4) and 7)

8) Number of unsatisfied requests for locally present contents
When system is overloaded request can not be satisfied regardless of whether the content is locally present or remote. Since content distribution is one of the contributors to system load, the smaller proportion this number accounts for among total number of requests, the less intrusive the overall content distribution is. 
Note: Value of 1) should be sum of 4), 5), 7) and 8).
9) Number of push sessions

The ratio between 2) number of requests satisfied by pushed contents and this number indicates the effectiveness of content push. The greater the ratio, the more requests a push session satisfies therefore more effective.
10) Number of pull sessions

One request for remote content may trigger multiple pull sessions. The ratio between 3) number of requests satisfied by pulled contents and this number indicates the effectiveness of content pull. The greater the ratio, the more requests a pull session satisfies, therefore more effective.
11) Number of pushed bytes
This indicates the total push traffic generated by the content distribution network.
12) Number of pulled bytes
This indicates the total pull traffic generated by the content distribution network.
13) Number of served bytes
This number indicates the number of bytes actually consumed by users – the effective bytes. Sum of 10) and 11) indicates the number of bytes made available to users. The ratio between the effective bytes and the available bytes indicates effectiveness of content push and pull. The greater the ratio is, the more effective the content push and pull are.

3. Proposal
We propose to

· Add a sub-section “Content distribution statistics” in section of content distribution in T05-FG[1].IPTV-DOC-0048 and include the text of previous section in it.
· Add a section “Content distribution statistics” in T05-FG[1].IPTV-DOC-0039 and include the text of previous section in it.
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