
CMPSCI 377: Operating Systems

Homework 2: SchedulingandSynchronization

Due: October 14, 1999

VIP Students: Dueoneweekfrom whenyou receive theassignment.

1. (10pts)Scheduling. Giventhefollowing mix of job, job lengths,andarrival times,assumea timesliceof 15
andcomputethecompletionandaverageresponsetime of eachjob for theFIFO, RR,andSRTF algorithms.
Pleaseusethefollowing tableformatfor your solution.

SchedulingAlgorithms

Job length arrival time FIFO RR SRTF

0 75 0
1 40 10
2 25 10
3 20 80
4 45 85

Avg. RT

2. (10 pts) Scheduling. Given 3 jobs of length10, 30, and20 secondswith the samearrival time, schedule
themin job numberorder. The 10 secjob has1 secof I/0 every othersecstartingat 1 second(assumethe
I/O happensjust beforethe time slice). The context switch time is 0 sec,andthereare2 queues.The first
has1 sectime slice; the secondhasa 2 sectime slice. Using the Multilevel FeedbackQueuesAlgorithm,
fill in thefollowing tableswith theaverageresponse,execution,andcompletiontimesof thesejobs. Usethe
notationfrom class:make thesuperscripton thejob numbertheprogressof thejob, andthesubscripton the
job numberthesystemtime. For comparison,alsocomputethe job completionandaverageresponsetimes
for theRR algorithm.

Completion
Time

Job length RR MLFB

1 10
2 30
3 20

avg. RT
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Time
Queue Slice Job

1 1

2 2

3. (5 pts)Scheduling. Whatis theeffectontheRoundRobinAlgorithm of increasingthetimesliceto arbitrarily
largevalues?

4. (10 pts) Synchronization What advantagesdoesthe test&setinstructionhave over enablinganddisabling
interrupts?In whichcircumstancesmaywestill perferenablinganddisablinginterupts?

5. (15 pts) Semaphores. Supposea two-way (north-south),two-laneroadcontainsa long one-lanetunnel. A
southbound(or northbound)carcanonly usethetunnelif thereareno oncomingcarsin thetunnel.Because
of accidents,a signalingsystemhasbeeninstalledat theentrancesto thetunnel. Whena carapproachesthe
tunnel,a sensornotifiesthecontrollercomputerby calling a functionarrive with thecar’s travel direction
(northor south).Whena carexits thetunnel,thesensornotifiesthecontrollercomputerby callingdepart
with the car’s travel direction. The traffic controllersetsthe signal lights: greenmeansgo, andred means
stop. Constructanalgorithmfor controlling the lights suchthat they operatecorrectlyevenwhenmostcars
approachthetunnelfrom onedirection.
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