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EXTENDED ABSTRACT

Research on content distribution networks (CDNs) pushes hard to find novel
approaches in publishing a huge quantity of relevant information to be accessed
by a large number of clients. This paper presents our results building a peer-
to-peer (P2P) video CDN developed as an extension of an existing on-demand
streaming server (VoDKA [1], Video on Demand Kernel Architecture). It has
been designed to improve streaming server capacity without any infrastructure
upgrade when it must deal with big networks of public information screens ac-
cessing it. In the final paper, additional background information about the prob-
lem and VoDKA is given.

Intuitively, a P2P approach is better suited to deal with mass-scale con-
tent distribution when common access patterns to the contents can be identified
among neighbor —locally connected— nodes. This is the case of a network of
public information screens. Obviously, a P2P approach also involves more effort
in terms of coordination, resource management, heterogeneity. ..than a tradi-
tional client/server approach [2]. In the final paper, some comments on up-to-
date P2P content distribution technologies are given.

Minimize coupling, design a scalable and fault tolerant architecture, allow
efficient screen departure and arrivals, integration with an existing client/sever
CDN and minimize deployment and maintenance costs are the main design goals
of our video CDN. Based on the survey of P2P content distribution technologies
found at [3], we conclude that a fully decentralized structured architecture is the
best design choice. Therefore, we devise a fully decentralized structured archi-
tecture based on a distributed hash table algorithm (Chord [4]) and integrated
with our streaming server.

The streaming server becomes a central storage in charge of screen priori-
ties and resources management. Screen requests will be multiplexed on TCP /IP
connections and scheduled in order to reach program grid deadlines.

Screen behavior is built on top of a distributed hash table which is used as a
state dissemination infrastructure. Then a layered architecture is defined and a
P2P screens coordination algorithm designed. Both topics are extended in the fi-
nal paper. On the other hand, the P2P screens networks and the streaming server
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are easily composed through the VoDKA traders architecture. A screen/location
priority framework is defined as the basis for our resource scheduler algorithm.
This algorithm is responsible for optimal resource usage and deadline achieve-
ment, and it is also extended in the final paper.

As shown by the benchmarking results (figure 1), our strategy solves the
proposed problem without any extension of the central architecture. A set of
close-by screens —information screens on the same LAN— are managed by the
VoDKA system as about 1.2 screens independently of the set size.
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Fig. 1. LAN-screen equivalence

Therefore, as shown in our experiments, the design is an appropriate ap-
proach for highly-correlated mass-scale content distribution, with interesting
scalability and availability features. In the final paper, some additional bench-
marks are given.
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