
CPSC 457 L04 (Winter 2001)
Assignment 2 (7.5 marks )

CPU Scheduling

DueMarch2, 2001

In this assignment,you will simulateCPUschedulingusingtheShortestJobFirst (SJF)algo-
rithm. You canassumethat a processis representedby a variable-lengthrecordcontaining: (1)
processid, (2) processlength(numberof CPUandI/O bursts),and(3) alternatingCPUburstsand
I/O bursts.For instance,thefollowing processrecordindicatesthattheprocessid is 10 andit has
9 bursts.TheCPUburstsarebold facedandareof 7, 8, 3, 6, and1 time units. TheI/O burstshas
26,14,10and6 timeunits.

109 7 26 8 14 3 10 6 6 1

Youwill haveafile (call it JobQueue)containing100processeswhichwill besuppliedby your
TA. This file simulatesthe processesthat areon the job-queue.So, the job file is sortedby the
processnumberin ascendingorder. You canassumethat eachtime a processis admittedto the
system,it is assignedanid that is higherthanthemaximumprocessid in thesystem.In fact,this
simulatesFCFSlong-termscheduling.

Job (Long-Term) Scheduling

Memory canhold N processes.Initially, your long-termschedulerfills up the memorywith N
(processes1 to N). Whena processterminates,anotherprocessis loadedto memoryfrom thejob
file (thenext processin thefile).

CPU (Short-Term) Scheduling

Oncea processis loadedinto memory, it canbe allocatedthe CPUandstartexecution. Process
executionis simulatedasfollows. You will maintainonequeue,the readyqueue(RQ). Oncea
processis loadedinto memory, it is insertedinto RQ. If dispatched,CPUexecutionis simulated
by advancingthe CPU clock k time units, wherek is the lengthof the CPU burst that the just
dispatchedprocessexecuted.Context-switch time costs2 time units. For example,if process10
abovehasbeendispatched,theCPUclockwill be9 (2 for thecontext-switch+ 7 for thefirst CPU
burst). Then,process10 requestsan I/O operation,a context-switch occursandthe CPU clock
becomes11. Process10will bewaiting for I/O, andanotherprocessis switchedin. For simplicity,
You mayassumethatthereareN I/O processors,sothatprocessesdo notneedto wait for I/O in a
queue(thereis a maximumof N processeson RQ.)TheCPUclock neednot beadvancedfor I/O
operations.The I/O processorinterruptstheCPU on I/O completionso that the latter placesthe
processthathasbeenwaiting for I/O on RQ. This interruptcoststheCPU1 time unit. Whenthe



interruptserviceis completed,theCPUselectsanotherprocessfor execution.Finally, It coststhe
CPU15 timeunitsto loadaprocessfrom disk (JobQueue)to memory.

1. Write theabove programfor non-preemptive SJFCPUscheduling.Estimatethenext CPU
burstusinga threepoint moving average(i.e., theestimatedlengthof thenext CPUburst is
theaverageof thepreviousthreeCPUburstsof thesameprocess.)

NotethattheO.S.doesnotknow for surethelengthof thenext CPUburst. It canonly guess.

2. Repeatpart1 with preemptive SJFCPUscheduling.SayPi is beingaddedto RQ andPj is
executingontheCPU.If Pi hasanestimatednext CPUburstof k unitsandPj hasl � k units
remainingin its currentCPUburst.Pj mustbepreempted,andPi is dispatched.

For eachcaseabove,reportthefollowing statisticsfor N = 5 andN = 15:
(a) PercentageCPUutilization

(b) Throughputmeasuredin processesper100timeunits

(c) Averageandstandarddeviation for all CPUbursts

(d) Averageandstandarddeviation for all I/O bursts

(e) Thefiveprocesseswith thehighestturnaroundtime (potentiallystarvingprocesses)


