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Design and Evaluation of an Adaptive Reservation—-Based
Piggvbacking Algorithm for Video Servers

lhn-Han Bae'- Kyung-Sook Lee'!

ABSTRACT

A crical 1ssue i the performance of a video-on-demand system 1s the IO bandwidlh required m order Lo satisfy
client requests. Several approaches: batching, bndging, pigegvbaclong are used to reduce the /0 demand on the \ideo
server thiough sharnng Piggvbacking is Lhe poliey (or altenng display rates of requesis in progress for the same object,
for the pwpose of merging thelr comrespondmg /0 streams indo a single sirean, which can serve the enlire group of
merged requests. In this paper. we propose a new pobey called an adaptive reservabion-based piggybacking cthat
dynammcally reserves the 1O stream capacity of wvideo server for popular videos according ic wvideo server loads lo
immedately schedule the requests {or popular videos. The performance of Lhe proposed policy 1s evaluaed through
simulations, and 15 compared witl that of =imple piggvbackmg As lhe resolt, we know thai 1he adaplive
reservation-based mggybacking provides betler service probabiity, average waiting time and percentage saving in [rames
than simple mggyhaclang,
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Merging Policy k)
Begin

Feserve the 1/0 stream capacity of video

server for k-hottest
videos according to arrival rate of video
requasts;

Case arrj,va'v of stream i
If strzam 1 1s in the k-hottest streams

If the reserv@d stream capacity of video

server is
not empty
If no stream within W is moving at Smn
S1 = Sl
Else
Sy = Spant
Else
Block the video request;
Else

If the unreserved stream capacabty of
video server is

ngt empty
If no stream within W is moving at Sew.
S, = Smni
Else
5, = Spad
Elgse

Blozk the video request;
Case merge of 1 and 7@
Drop stream i}
5) = Smni
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