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CSc 422/522 — Examination 2

You may use up to four pages of notes for thiam, lut otherwise it is closed booklhere are

five questions; each isarth 15 points.Graduate and honors students are to answer all questions.
Undegraduates are to answerydiwur—or answer all fie and | will count only your four best
scores.For full credit, you must explain your answer or show how you arrived at it.

1. Supposenve want to program rendeaus synchronization between pairs of processes.
particulay the first process to ave d its rendezgus point vaits for the second process, the third
waits for the fourth, and so orConsider the follwing code, which is»ecuted by each process.
It uses semaphores for synchronization:

seme = 1, go = O; # shared vari abl es
int count = O;

P(e); # code executed by each process
count ++;
if (count == 1)
{ V(e); P(go); }
el se
{ count =0; V(go); V(e); }

(&) Whatis wrong with the abge "solution." Explain.

(b) Fixthe code so that it is corrediVrite your nev code belav, or modify the aboe mde.



2. Supposdhere areamproducer processes andconsumer processed.he producer processes
periodically callbr oadcast (n) to send a copof messagento all consumers. Eactonsumer
receves a py of the message by calliriget ch(m) , wheremis a result ajument.

Write a monitor that implementsbr oadcast and fetch. Use the Signal and Continue
discipline. Themonitor should store only one message at a time, which means that after one
producer calldr oadcast , any future call ofor oadcast has to delay untiévery consumer has
receved a @py of the first messageAssume that messages are singlegets.



3. Supposea nmessage passing library pides abr oadcast primitive in addition to send,
recei ve, andenpty. In particular if C[ 1: n] is an array of channels, thexeeution of

broadcast C(m

puts a cop of monevery channelC[ i ] . Assume thatyxacution ofbr oadcast is atomic: It puts
a wopy of the message on all channels as a single atomic acfluis. means thatvery process
will see broadcast messages in the same.order

Usingbr oadcast and the other message passing primedti develop a solution to théistributed
mutual exclusion problem. This is the &miliar mutual &clusion problem, bt in a distriluted
system—hence, we are protecting access to sometkiegal that is shared, such as a file, rather
than protecting access to sharegiables.

Assume there ane processes. oUr task is to deelop critical section entry andie protocols that
the processesxecute. Thg can only communicate with each other using message paf3eg.
sure to declare the channels that you emplo

Channels:

Entry protocol:

Exit protocol:



4. A computer center has onprinters,A andB. Clients that vant to use a printexecute
whi ch = request (ki nd)

The walue ofki nd is A, B, or El THER. Whenr equest returns, the &lue ofwhi ch is the identity
of the printer that &s allocatedlf a client requests printey (or B) then it must be allocated that
printer, and whi ch will be the same aki nd. If a dient request&l THER printer, then it can be
allocatedA or B, andwhi ch will indicate which printer \as allocated.

A client releases a printer byezuting
r el ease(whi ch)

Write a serer process that implementsquest andr el ease. Use the n statement of Chapter
8 (rendezwus) to implement the seaw (If you cannot solg the problem using thien statement,
you may use message passing for partial credit.)



5. Suppos&ve hare a diared channel that is declared as:
chan bag(int) # same as "op bag(int)" in SR

Assume that some process has initializecbtiieby sendingh values to it.

The problem is to uselworkers to compute and print the sum of all the elemenit&gn Each
can compute only one sum at a tinf&his is not a realistic problemubwhat the heck, this is an
exam!) Someonsuggests the folleing program:

process Worker[i =1 to M {
decl arations of |ocal variabl es;
while (true) {
receive two el enents fromthe bag;
conpute their sum
if (enpty(bag))
{ print the sum break; }
el se
send bag(sum;
}
}

(@) Thisprogram will work some of the timeut not alvays. Explainwhen it will work and
when not.

(b) Explainhow to fix the program so that itveys computes the sum and prints the result once.
It is OK if some vorkers are blookd when the program terminate¥ou can add fields to the
messages stored lrag, add additional channels, and/or add a manager prod@ssdo not need

to develop detailed codellt is suficient to give a @od &planation and/or highdel pseudo-
code.



