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Abstract
using a round-rohin strategy. The server scrvices the clients in rounds and each client is allocated

Most work on multimedia storage systems has assumed that clients will be serviced

a time slice within that round. Furthermore, most such algorithms are evaluated on the basis of a
tightly coupled cost function. This is the basis of well-known algorithms such as FCFS, SCAN,
SCAN-EDF, etc.

In this paper, we describe a scheduling module called Request Unifier(RU) that takes as input, a
set of client request, and a set of constraints on the desired performance such as client wailing time
or maxumum disk bandwidth, and a cost function. It produces as output a Unified Read Request(URR),
telling the storage server which data items to read and when these data items to be delivered to the
clients. Given a cost function, a URR is optimal if there is no other URR satisfying the constraints
with a lower cost. We present three algorithms in this paper that can accomplish this kind of request
merging and compare their performance through an experimental evaluation.
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REQUESTS  set of client requests;

COST: cost function for schedules;
CONSTRAINTS : set of constraints for cach request;
OPSET: {shift, swap, split};

OptURR ( REQUESTS, COST. CONSTRAINTS }

[
mitURR = genInitURR { REQUESTS, CONSTRAINTS )
optURR = mitURR;
optCost = evaluxteURR ( initURR, COST);
candidatelist = append ( emptyLast, initURR );

whlle { candidareList is not empty } do {
cadidate - cheose a schedule from candiditelist;
if  there exists op € candidate.opList ) de |
idate opList = rémove (
newURR = applyOpToURR ( candidate, op)
candidateLast = append { candidateList, newURR)

opl ist,op);

}
else |

did,

List = remove ( idateList,
i ( newURR 15 valid with respeer to CONSTRA]NH) do {
candidate.cost = evaluateURR ( candidate, COST) ;
if ( candidate.cost < optCost ) do |
optURR = candidate ;
oprCost = candidate.cost ;
!
H
}
}
eaturn ( optURR )

¥ 6 OptURR ¢xd&
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FintBastURR, (camdidatelist, bestURR, bestCosi)
i

while { candidateList ) {
cadidnte = chovse a schedule from candidatelist ;
I { there exists op € eandidate.opList) {
enndldte opList = remeve { canchdare opl.ae, op 13
newlUIRR = applyORTeURR ( candidate, op)
I { newURR is valid with respoel to CONSTARAINTS ) |
newlRR.cost = evaluntcURR ¢ newURR, COST } ;.
I newUJRR. cost < bentCost)
candidawLust = sppend ( candilateLast, newURR)
1

i
elso |
candydarcList = remeve ( candidatelist, candidate ) 3
if ( candidate codt < betCost ) [
bestURR = candidate ¢
besiCost = candideie.cost ;
]
)|

1
return (bestURR );

GreedyURR ( REQUESTS, COST, CONSTRAINTY )
i

intURR = genlmUtURR ( REQUESTS . CONSTRAINTS ),
LestURR = mitlRR

beitCost = bestURR cost = evaluateURR ( nitURR , COSF) .
eanehdnteList = append { emptyList , imtURR )

besIURR = fimd RestURK ( candidntef. ist, bestURR , bentCort);
return ( hestURR )
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