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Abstract Round robin based proportional share scheduling(RRPS) defines weight which determines
share for each task and allocates CPU resource to each task in proportional to its respective weight.
RRPS uses fairness as the measure of performance and aims at high fairness of scheduling. However,
researches for scheduling fairness problem due to synchronization among tasks have been rarely
investigated.

In this paper, we discuss that scheduling delay due to synchronization may result high unfairness
in RRPS. We explain such a situation as weight inversion. We then propose weight inheritance
protocol(WIP), a synchronization mechanism, that prevents weight inversion. We also show that WIP
can reduce unfairness using fairness analysis and simulation.

Key words : Round Robin based Proportional Share Scheduling, Group Ratio Round Robin, Synch-

ronization Mechanism, Semaphore, Weight Inheritance Protocol, Weight Inversion
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count =1 unlock()
lock() {
{ count + +

if (count < 0) {

count --
if (count < 0){
(Pesrren > Priotaer )
(1, == ;Zize,)
IW oo =0
/*« : inherit from*/
¢Hnldcr A ¢Currem

}
queue.push(7

current )
Block T

current

Holder = Current
¢Emered

= ¢Cul'rcnl }
} }

Wal

if (queue is not empty and g, < fyn)

Wakeup 7,

top = qUEUE.POP()

Pratewy € Purrom

Vakeup

(P > Pormrent) &

if(Current has nested semaphore include S)

— plntered
Perrem =@

else {
DD,

Current

Scheduler.waitqueue.push(7,

rent)

=-IW,

Current
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