
CMPSCI 377: Operating Systems

Homework 3: MonitorsandDeadlock

Due: October 26, 1999

VIP Students: Due12 daysfrom whenyou receive theassignment.

1. (20pts)Semaphores & Monitors.

(a) (16pts)Solvethecandyshopproblemwith semaphoresandwith monitors.In thecandyshop,acustomer
entersandtakesanumberSomenumberof salespeoplewait on themin orderof their arrival. If asales
personis free whenthe customertakes a number, the salespersonwaits on the customerright away
(assumea FIFO queueon thewait queue).If no salespersonis freewhenthecustomertakesa number,
thecustomerwaits.Write Enter, andFinish routinesfor thecustomers.

(b) (4 pts)Whichof your solutionis easierto understandandthusgetcorrect?

2. (10 pts)Monitors. Write a monitorsolutionto thenorth-southtunnelproblem. Supposea two-way (north-
south),two-laneroadcontainsa long one-lanetunnel. A southbound(or northbound)car canonly usethe
tunnelif therearenooncomingcarsin thetunnel.Becauseof accidents,asignalingsystemhasbeeninstalled
at theentrancesto thetunnel.Whena carapproachesthetunnel,a sensornotifiesthecontrollercomputerby
calling a functionarrive with thecar’s travel direction(northor south). Whena car exits the tunnel,the
sensornotifiesthecontrollercomputerby callingdepartwith thecar’s travel direction.Thetraffic controller
setsthesignallights: greenmeansgo, andredmeansstop. Constructanalgorithmfor controlling the lights
suchthat they operatecorrectlyevenwhenmostcarsapproachthetunnelfrom onedirection. In themonitor
solution,considerusingaCVar.broadcast to releaseall thewaitingcarsfrom thenorth(or south)atonce.
In whichcases,doesthismake sense?

3. (10pts)Deadlock. Shortanswerquestions:

(a) A systemhassix tapedrives
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, with � processescompetingfor them. Eachprocessmay
needtwo of thedrives.For whatvaluesof � is thesystemdeadlockfree?

(b) Cana systembein astatethatis neitherdeadlockednorsafe?If yes,give anexamplesystem.
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4. (10 pts) Deadlock. Considerthe following systemsnapshotusingthe datastructuresin the Banker’s algo-
rithm, with resourcesA, B, C, andD, andprocessesP� to P� .

Allocation Max Available Need
A B C D A B C D A B C D A B C D

3 2 1 0
P� 3 0 0 2 6 0 1 2
P� 1 0 0 0 1 7 5 0
P� 1 3 5 4 2 3 5 6
P� 0 6 3 2 1 6 5 2
P� 0 0 1 4 1 6 5 6

UsingBanker’s algorithmanswerthefollowing questions.

(a) How many resourcesof typeA, B, C, andD arethere?

(b) Whatis thecontentof theNeed matrix?

(c) Is thesystemin asafestate?Why?

(d) If arequestfrom processP� arrivesfor additionalresourcesof (1,2,0,0),cantheBanker’salgorithmgrant
therequestimmediately?Show thenew systemstate,andothercriteria.
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