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Abstract Algorithms for application-level multicast often use trees to deliver data from the source
to the multiple receivers. With the tree structure, the throughput experienced by the descendant nodes
will be determined by the performance of the slowest ancestor node. Furthermore, the failure of an
ancestor node results in the suspension of the session of all the descendant nodes. This paper focuses
on the transmission of data using multiple virtual forwarders, and suggests a scheme to overcome the
drawbacks of the plain tree-based application layer multicast schemes. The proposed scheme elects
multiple forwarders other than the parent node of the delivery tree. A receiver receives data from the
multiple forwarders as well as the parent node and it can increase the amount of receiving data per
time unit. The multiple forwarder helps a receiver to reduce the impact of the failure of an ancestor
node. The proposed scheme suggests the forwarder selection algorithm to avoid the receipt of duplicate
packets. We implemented the proposed scheme using MACEDON which provides a development
environment for application layer multicast. We compared the proposed scheme with Bullet by applying
the implementation in PlanetLab which is a global overlay network. The evaluation results show that
the proposed scheme enhanced the throughput by 20 % and reduced the control overhead over 90 %
compared with Bullet.
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Recruiting the virtual sources (kth member’s view)

1) backward=0, in_degree=0

2) VSL=[] // virtual source list

3) while in_degree < 6 and (k — backward) > 0:

4) backward++

5) if (k - backward)th member accepts the request for gift:
6)  VSL=VSL U (k- backward)

7 in_degree++
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