
CSIS0230A Principles of Operating Systems (Class A)
Tutorial 8

Scheduling and nice level

Thecomputerin front of youis configuredsothatthekernelis modifiedandhasthecounterwe
madeduringtutorial3. A testprogramtestcounter.c is alsoplacedin thehomedirectory,
whichdemonstratestheincrementanddecrementof thecounter, aswell asgettingits valueand
resettingthevalueto zero.

Write aprogramwhichcreate4 new processesusingfork(), adjustedto runatnicelevels0,5,10
and15respectively, by usingnice() to add5 to thenicelevel aftereachfork(). For convenience,
wewill call theseprocesses0,1,2and3. All of themshouldthencall inccount a1000000times.
Everytimesanunexpectednumberis returned(i.e.,someotherprocesseshavecalledinccount),
theprocessprintsout thepreviousblock of countervaluesit getsfrom thesystemcall, in the
following format:

1: curr = 60275, last range 23946–38280 (14335)

This meansthe processwith name1 makesthe inccount() systemcalls 14335times,getting
values23946to38280,but afterthatthenext valueobtainedis60275ratherthan38281.Output
similar linesfor thelastgroupof valuesreturnedby thesystemcall. Thiscanbedoneusingthe
following code:

/* defineNUM_ITERATIONShere*/

void do_work(int id) {
int left = −1, last, i, curr = −1;
for (i = 0; i < NUM_ITERATIONS; ++i) {

if (left == −1)
last = left = inccount();

else {
curr = inccount();
if (curr != last + 1) {

printf ("%d: curr = %d, last range %d--%d (%d)\n",
id, curr, left, last, last−left+1);

left = curr;
}
last = curr;

}
}
if (left != last)

printf ("%d: curr = %d, last range %d--%d (%d)\n",
id, curr, left, last, last−left+1);

}

After testingtheprogram,answer the following questions:

1. Thecompilercompilestheincrementoperationwithin thekernelasanon-atomicoperation,
which loadsthe counter, addoneto it andstorethe resultback. Is it possiblethat two
processesupdatethecountersandexecutethesameinstructionsimultaneously,causingthe
kernelcounterto beincrementedonceratherthantwice? Why?
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2. Is it still trueif ourmachinehastwo or moreprocessors?

3. Whenaprocessprintsamessage,did it wait? Evidence?

4. Reconstructthecompleteschedulingsequence.

5. Usea largernumberof iterations(e.g.,3000000)andrunyourprogramagain. Whatis the
mostdirecteffectof thenice-level?

Note: Redhatmodified the kernel in Redhat7.3 to usea brand-new scheduler, which would
becomethestandardschedulerin kernel2.6(or 3.0,whichever it is called). Thenew scheduler
still worksin epochs,andthenicelevel still translatesto a timequantumgivento theprocessfor
it toexecutewithin aepoch.However,goodnessisnolongerused,andaprocesswhichwait will
not have its time quantumcarriedover to thenext epoch. Instead,thenice level is interpreted
asa priority (aswell asa timequantum).Thekernelwill storetheratiobetweentheamountof
time it sleepsandtheamountof time it runson CPU. If a processsleepsmore,it will receive
a temporaryboostin priority, andif it sleepsless,it will receiveapenalty. Theboostor penalty
will neverbelargerthan5,andwill bein effect for thewholeepoch.In thisway, theOSdoesn’t
needto give interactiveprocessesextra timequantumto give it higherpriority.

If a processsleepsreallya lot, it is identifiedas“interactive”, andwill beallowedto extendits
timequantum.Thisallowsaninteractivetaskto beserviceda little bit longerthannormal.

However, themostinterestingeffectof thenew scheduleris thatit canbe,andis,implementedto
runin constanttime. Theoldschedulerrequiresscanningof thewholeprocesstable,sothemore
processes,theslower. Thenew schedulerneedsthesameamountof time to executeno matter
how many processis running. Seethisin kernel/sched.c of thekernel.

All theseinformationshouldbe madeinto the lecturenotesandnotesof tutorial. Unluckily,
theinstructorknowsthatRedhatswitchedto usethisscheduleronly two daysbeforethetutorial
whenhetestsit. Pleaseaccepthisapology.


