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Design and Evaluation of a Channel Reservation Batch-Patching
Technique for VOD Services
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ABSTRACT

In VOD systems the number of channels available to a video server is limited since the number of
channels, the video server can support, is determined by the communication bandwidth of the video server.
Multicast techniques such as batching, patching and batch-patching have been proposed to reduce 1/O
demand on the video server by sharing multicast data. In this paper, we propose a channel reservation
batch-patching technique that first applies the batching technique to hot video requests and then applies
the patching technique to the batches of the hot video requests. And the proposed technique reserves
a part of the channel capacity of the video server for many hot video requests, so that the hot video
requests can be served without defection. The performance of the proposed technique is compared with
those of Patching and Batch-Patching techniques in terms of average service latency, defection rate,
fairmess and frame reduction rate by simulations.
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Algorithm: Video Server Main Routine

1. Dispatch a free channel FreeChannel;

2. If the dispatched channel FreeChannel is a
reserved channel, then

Select the request token (Videold=v,
UserldList=vClients) from HW@ according to
FCFS policy;
else
Select the request token (Videold=v,

UserldList=vClients) from W@ according to
FCFS policy;

3. Initialize the service token as (PID=null, RID=
null);

4. If there is no regular multicast of video v in
progress, then

Call MulticastPortion(FreeChannel, null);
else
set PID=FreeChannel and
RID=LatestRegular, where LatestRegular is
the latest regular channel for video v;
Call MulticastPortion(FreeChannel,
LatestRegular);

6. Because all requests for the same video v, which
are already in the waiting queue, can be served
by multicasting on the same channel,
if the dispatched channel FreeChannel is a
reserved channel, then

do the following for each request token (v,
vClients) in HWQ;
else
do the following for each request token (v,
vClients) in W¢;
If PID is null, then
append vClients to the client list of the channel
RID;
else
append vClients to the client lists of both
channels PID and RID;
Send the service token (PID, RID) to every
clients in vClients ;
Delete the request token from the corresponding
waiting queue;
7. Activate the multicast on FreeChannel,

a8 6. Ho2 Meel 27ejE

d g gEsrc Atdd N2 F 7 BEHALE
2 Fysoldtng 83 EF9 UserldListo] £3
A ALEASNA AA A2 ALEHA gGor A4
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Algorithmy MulticastPortion( FreeCh, RegularCh)

t :current time

t : start time of the latest regular multicast on
regular channel RegularCh for video v

v the video currently multicast on channel
RegularCh

PW : size of patching window(i.e. size of the client
buffer in playback time unit)

D :portion of video data which should be
multicast on channel FreeCh(i.e. workload
for channel FreeCh)

[ playback duration of video v(i.e. video length)

vlt4l: video data of video v from start to ¢4 time unit

If ((RegularCh = null) or (¢t-t, >= PW)), then
D = vll};
Modify the service token as (PID=null,
RID= FreeCh) so that the video server can
do a new regular multicast of video v on
channel FreeCh ;

else // in the case of (t-t- < PW)
D = vlt-t] ;
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