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

DueMarch2,2001

In this assignmentyou will simulateCPU schedulingusingthe ShortestlobFirst (SJF)algo-
rithm. You canassumehata processs representedby a variable-lengthrecordcontaining: (1)
processd, (2) procesdength(numberof CPUandI/O bursts),and(3) alternatingCPU burstsand
I/O bursts. For instancethefollowing procesgecordindicatesthatthe processd is 10 andit has
9 bursts. The CPU burstsarebold facedandareof 7, 8, 3, 6, and1 time units. Thel/O burstshas
26,14,10and6 time units.
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Youwill have afile (call it JobQueuegontaininglO0processewhichwill besuppliedby your
TA. This file simulatesthe processeshat are on the job-queue. So, the job file is sortedby the
processumberin ascendingrder You canassumehat eachtime a processs admittedto the
systemijt is assignedanid thatis higherthanthe maximumprocessd in the system.In fact, this
simulated=CFSlong-termscheduling.

Job (Long-Term) Scheduling

Memory canhold N processesinitially, your long-termscheduleffills up the memorywith N
(processed to N). Whena procesgerminatesanothemrocesss loadedto memoryfrom the job
file (thenext processn thefile).

CPU (Short-Term) Scheduling

Oncea processs loadedinto memory it canbe allocatedthe CPU and startexecution. Process
executionis simulatedasfollows. You will maintainone queue,the readyqueue(RQ). Oncea
processs loadedinto memory it is insertedinto RQ. If dispatchedCPU executionis simulated
by adwancingthe CPU clock k time units, wherek is the length of the CPU burst that the just
dispatchegrocessxecuted.Context-switch time costs2 time units. For example,if processlO
above hasbeendispatchedthe CPU clock will be9 (2 for the context-switch+ 7 for thefirst CPU
burst). Then, processlO requestsan I/O operation,a contect-switch occursandthe CPU clock
becomed 1. Procesd0will bewaitingfor I/O, andanothemprocesss switchedin. For simplicity,
You mayassumehatthereareN 1/O processorssothatprocessedo not needto wait for I/O in a
gueue(thereis a maximumof N processesn RQ.) The CPU clock neednot be advancedfor 1/0
operations.The I/O processointerruptsthe CPU on I/O completionso thatthe latter placesthe
procesghathasbeenwaiting for 1/0O on RQ. This interruptcoststhe CPU 1 time unit. Whenthe



interruptserviceis completedthe CPU selectsanotherprocesdor execution.Finally, It coststhe
CPU15time unitsto loada procesdgrom disk (JobQueuejo memory

1. Write the above programfor non-preemptie SJIFCPU scheduling.Estimatethe next CPU
burstusingathreepoint moving average(i.e., the estimatedengthof the next CPU burstis
theaverageof the previousthreeCPU burstsof the sameprocess.)

Notethatthe O.S.doesnotknow for surethelengthof thenext CPUburst. It canonly guess.

2. Repeapart1 with preemptve SJIFCPU scheduling.SayP is beingaddedto RQ andP; is
executingonthe CPU.If B hasanestimatedext CPUburstof k unitsandP; hasl > k units
remainingin its currentCPU burst. P; mustbe preemptedandp, is dispatched.

For eachcaseabove, reportthefollowing statisticsfor N = 5 andN = 15:
(a) Percentag€PU utilization

(b) Throughputmeasuredn processeper100time units

(c) Averageandstandardieviation for all CPUbursts

(d) Averageandstandardieviationfor all I/O bursts

(e) Thefive processewith the highestturnaroundime (potentiallystarvingprocesses)



