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Technologies such as IP multicast have enabled distribution of data to multiple receivers

with efficient end-to-end resource utilization. However, in order to provide full interactivity

in a conventional video-on-demand scenario, each user must be allocated a separate unicast

channel, resulting in lower channel utilization.

To improve resource utilization, the concept of “virtual channels” has been suggested by

Venkatesh and Little [1]. Under this model each user has a virtual channel, and one or more

virtual channels are mapped to one physical channel. If two users are watching the same

movie, they will be occupying two virtual channels. However, if they are at the same point

in the movie, their virtual channels can be mapped onto a single physical channel, thereby

releasing the resources associated with the other physical channel.

Rate-adaptive merging has been suggested as a technique to reconcile the temporal skew

between two virtual channels playing the same movie by Golubchik et al. [2]. If user A has

been viewing movie M for time T , and user B has been viewing the same movie for time

T ′, then (assuming T ′ < T ), we can speed up the playout of user B by a factor F , such that

both users A and B will be at the same point in the movie, at time (T − T ′)/(F − 1). Their

virtual channels can then be merged onto one physical channel and the other physical channel

can be released. If one of the users interacts (e.g., pause, fast-forward), the corresponding

virtual channel must be “promoted” by allocating it an additional physical channel. In this

manner, we can provide the functionality of interactive video-on-demand while improving

resource utilization. This technique is especially suited to content libraries with skewed

content popularity distributions.
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Currently, on a 10 Mb/s Ethernet LAN, one can obtain between 4 and 6 streams of 1.5

Mb/s MPEG-1 video/audio. In this low bandwidth scenario, saving even 1 physical channel

results in a 16 to 25% improvement in resource utilization. For high-usage, high-bandwidth

channels, we argue that the large number of users operating in a constrained-content universe

will allow us to apply merging techniques frequently, and will thereby allow frequent release

of physical channels.

Here, we demonstrate that a video server can perform service aggregation via rate-

adaptive merging without causing perceptible degradation in QoS. We demonstrate rate-

adaptive merging using a video server which distributes streaming MPEG video/audio to

multiple clients. Our studies have shown that speedup by a factor of 1.06 does not cause

significant perceptible QoS degradation. Specific cases are demonstrated where the server

accelerates the playout of one client, then switches this virtual channel onto the physical

channel of the other client at the appropriate time.

In future work, we plan to experiment with other approaches to channel merging including

content insertion [4]. Currently, this mechanism is being integrated into an application to

serve news and educational video on demand [3] via the Web.
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