CMPSCI 377: Operating Systems
Homework 2: SchedulingandSynchronization
Due; October 14, 1999

VIP Students. Due oneweekfrom whenyou receve theassignment.

1. (10pts) Scheduling. Giventhefollowing mix of job, job lengths,andarrival times,assumetime slice of 15
andcomputethe completionandaverageresponsdime of eachjob for the FIFO, RR, and SRTF algorithms.
Pleasausethefollowing tableformatfor your solution.

| | \ | SchedulingAlgorithms |
[ Job] length] arrvaltime | FIFO | RR| SRTF |

0| 75 0
1| 40 10
2 | 25 10
3| 20 80
s 85
| AgRT] | | |

2. (10 pts) Scheduling. Given 3 jobs of length 10, 30, and 20 secondswith the samearrival time, schedule
themin job numberorder The 10 secjob has1 secof I/0 every othersecstartingat 1 second(assumehe
I/0 happengust beforethe time slice). The context switchtime is 0 sec,andthereare 2 queues.The first
has1 sectime slice; the secondhasa 2 sectime slice. Using the Multilevel FeedbaclkQueuesAlgorithm,
fill in thefollowing tableswith the averageresponseexecution,andcompletiontimesof thesegjobs. Usethe
notationfrom class:make the superscripon thejob numberthe progressof the job, andthe subscripton the
job numberthe systemtime. For comparisonalsocomputethe job completionandaverageresponsdimes
for the RR algorithm.

Completion
Time
Job length | RR | MLFB
1 10
2 30
3 20
[2vg. RT | [ |




Time
Queue| Slice || Job
1 1
2 2

3. (5 pts)Scheduling. Whatis theeffectonthe RoundRobinAlgorithm of increasinghetime sliceto arbitrarily

largevalues?

4. (10 pts) Synchronization What advantagesdoesthe test&setinstructionhave over enablingand disabling
interrupts?n which circumstancemaywe still perferenablinganddisablinginterupts?

5. (15 pts) Semaphores. Suppose two-way (north-south) fwo-laneroad containsa long one-lanetunnel. A
southboundor northbound)carcanonly usethetunnelif thereareno oncomingcarsin thetunnel. Because
of accidentsa signalingsystemhasbeeninstalledat the entranceso the tunnel. Whena car approachethe
tunnel,a sensomaotifiesthe controllercomputerby calling afunctionar r i ve with the car's travel direction
(northor south). Whena car exits the tunnel,the sensomotifiesthe controllercomputerby calling depar t
with the car’s travel direction. The traffic controller setsthe signallights: greenmeansgo, andred means
stop. Constructan algorithmfor controlling the lights suchthatthey operatecorrectlyevenwhenmostcars

approachhetunnelfrom onedirection.



