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Design and Evaluation of a Channel Reservation Patching Method
for True VOD Systems

Joo-Yung Lee'- Sook-Jeong Ha''- Ihn-Han Bae''!

ABSTRACT

The number of channels available to a video server is limited since the number of channels a video server can support is determined by
its communication bandwidth, Several approaches such as batching, piggybacking and patching have been proposed to reduce 1/O demand on
the video server by sharing multicast data. Patching has been shown to be efficient in the matter of the cost for VOD systems. Unlike conven-
tional multicast techniques, patching is a dynamic multicast scheme which enables a new request to join an ongoing multicast. In addition, true
VOD can be achieved since a new request can be served immediately without having to wait for the next multicast. In this paper, we propose
two types of channel reservation patching algorithm : a fixed channel reservation patching and a variable channel reservation patching. To
immediately schedule the requests for popular videos, these algorithms reserve the channels of video server for the fixed number of popular
videos or for the variable number of popular videos which is determined dynamically according to the load of video server. The performance
of the proposed algorithms is evaluated through simulations, and compared with that of simple patching. Our performance measures are average
defection rate, average latency, service fairmess and the amount of buffered data according to video server loads, Simulation results show that
the proposed channel reservation patching algorithms provide better performance compared to simple patching algorithm.
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Algorithm: Server Main Routine
1. Reserve the I/0 channels of the video server for hot videos ;
2. Select the next video, say v, to serve according to FCFS
policy ;
3. If the video v is hot video, then
Dispatch a free channel FreeChannel from reserved
channels ;
else Dispatch a free channel FreeChannel from not reserved
channels ;
4. Initialize the service token as (PID =null, RID = null) ;
5. If there is no regular multicast of the video v in progress,
then
set RID=FreeChannel.
else

* Set PID = FreeChannel and RID = LatestRegular,
where LatestRegular is the latest regular channel for
the video v ;

* call MulticastData( FreeChannel, LatestRegular) to
determine the portion of video data which should be
multicast on channel FreeChannel ,

6. For each request token (vClient, v) in a WaitingQueue, do the
following :
o If PID is null, then
append vClient to the client list of channel RID ;
else it is appended to the client lists of both channels PID
and RID ;
» Send the service token (PID, RID) to the client vClient ;
* Delete the request token from the WaitingQueue ;
7. Activate the multicast on FreeChannel ;

(18] 3) Hicl2 Mol 2nz|E

Algorithm : MulticastData( Freel D, RegularID)
t: Current time
t:: Start time of the regular multicast on channel RegularID
V':  The video currently multicast on channel RegularID
I¥1 . Playback duration of the video V
V [ 1]: The workload for a channel, that is the amount of
video data which should be transmitted on the channel.
V [ 1] represents the data of video V during /, where
! is the desired playback duration for the video V.
PW : size of patching window
1. K t-t s < PW, then the workload for channel FreelD is
VIe-t 1
2. Otherwise, FreelD is designated to start a new regular
multicast as follows :
* Modify the service token as (PID = null, RID = FreelD).
* Set the workload for the new regular channel FreelD as
VIIVIL
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Algorithm : Client Main Routine
1. Send a request token (ClientiD, VideolD) to the video
Server.
2. Wait until the service token (PID, RID) from the server
arrives.
3. If PID is not null, start the data loader L,.
4. Start the data loader L,.
5. Start the video player VideoPlayer.
Algorithm: Loader L,
1. Do the following until no more data arrive on the patching
channel PID :
® Download one data packet on channel PID ;
® Store the data packet in PatchBuffer.
2. Terminate L,.
Algorithm : Loader L,
1. Do the following until no more data arrive on the regular
channel RID :
® Download one data packet on channel RID ;
® Store the data packet in RegularBuffer.
2. Terminate L,.
Algorithm : VideoPlayer
1. Do the following until no more data in PatchBuyffer :
® Fetch one playback unit from PatchBuffer ;
® Free the disk space for the fetched data ;
& Reassemble the fetched data into frames and render them
onto the screen.
2. Do the following until no more data in RegularBuffer :
® Fetch one playback unit from RegularBuffer ;
® Free the disk space for the fetched data ;
® Reassemble the fetched data into frames and render them
onto the screen,
3. Terminate VideoPlayer.
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