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National Chiao Tung University

Abstract

In this thesis, we proposed a send rate-allocation mechanism in mesh P2P
streaming system that.can increase the bandwidth utilizations, reduce the playout
delays, and augment the rewards of nodes’ contributions in the system. The
underlying idea of the proposed mechanism is that a provider allocates its send rate
to a receiver according to the contribution of the receiver, A provider will first
estimate the contribution of each of its receivers according to the receiver’s upload
bandwidth, the link'delay to the receiver; and the delay of the contents requested by
the receiver. Then, the provider will adjust the congestion control parameters of each
receiver according to the contribution of the receiver, and thus allocate higher send

rates to the receivers with larger/contributions:

Previous research shows that mesh architectures outperforms others in P2P
streaming. However peers in previous mesh P2P streaming systems just randomly
connects to and requests data from one another, without considering how much
contribution a peer can make for the system. The neglect of peers’ contributions in
P2P streaming may cause the following problems: first, peers with large bandwidth
may not have enough data, and thus can not utilize their bandwidth to transmit data
to more peers. Second, providers do not send data to those peers with high
bandwidths or low link delays from the providers, so that it takes more time, and

possibly longer paths, to disseminate data to all peers across the P2P streaming



system. Third, providers do not send new data with higher priorities, and thus more
old data swarm in the system. Fourth, peers that contribute more upload bandwidth

do not receive comparable rewards.

Some researchers have tried to resolve some of the above problems. However
they consider either peer upload bandwidths or content delays only, but no both at
the same time. Furthermore, the upload bandwidth they considered is the
bandwidth measured by a provider. However, the bandwidth between a provider and
a receiver depends on the routing path between the two peers, not just the upload
bandwidth of the provider. In addition, the link latency between a provider and a
receiver also contributes the playout delays. Therefore, in our design, the
contribution of a receiver peer depends on three factors, that is, the upload
bandwidth of the peer, the link latency between:the receiver and its provider, and

the delay of the content requested by the receiver.

The send rate. allocation-—mechanism«we propose contains two parts: a
contribution estimation method and a congestion control mechanism. In our design,
each peer executes the contribution® estimation method to determine the
contributions of its neighbors periodically when it receives the information of the
neighbors. A provider then uses the congestion control mechanism to allocate send
rates for requesting peers in accordance of the contribution of the peers. With the
congestion control, a provider will increase the'send rate to a peer when the provider
receives all acknowledgements from the peer, and decrease send rate when the
provider detects packet losses. However, a peer with a larger contribution will
increase more but decrease less than the peers with smaller contributions. As a
consequence, the congestion control mechanism can explore the available
bandwidth among peers, and when the paths from a provider to several peers share
a congested link, the provider will allocate more send rates to the peers with larger

contributions.

We conduct simulations with NS2 simulator to evaluate our send rate allocation
proposal. The simulation results show that the congestion control can indeed

allocate more bandwidth to the peers that contribute more. Furthermore, we



compare our allocation method outperforms with Coolstreaming and Prime in terms
of the average peer receive rates and the source-to-peer transmission delays. The
results show that in most environments, peers in our proposal can have higher
receive rates with lower source-to-peer transmission delays compared with the ones

in Coolstreaming and Prime.

Keywords: P2P streaming system, mesh structure, congestion control, send rate

allocation
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