Name:

CSc 422, Spring 2002 — Examination 1

You may use up tdawo pages of notes for thixam, lut otherwise it is closed boolRlease put
your name on the top of your notes and turn them in with yaammmation. Doyour work on
these sheets, using additional sheets if necessary

The exam is worth 60 points, dided as indicatedYou must show your work and/or explain your
answers. This is required for full credit and is helpful for partial credit.

1. [6points] Inthe palindrome program in Homverk 2, the bag contained 26 taskEhese were
done in the order 'a’, 'b’, ..., 'z’.The tasks ha dfferent sizes because, faraenple, there are
more words that bgin with ’a’ than begin with 'z’

Suppose that the bag is represented as an ordere@esfirst task in the bag (front of the list) is
the one with the most dictionaryonds, the second task is the one with thd fegest number of
dictionary words, and so on with the shortest task last.

(a) Gue lrief pseudo-code to taka ask from the bag.

(b) Would your parallel program most éiky be fister dower, or about the same®Why?



2. [6points] Considen parallel program with 12 arker processes, numbered from 1 to 12 as in
process Worker[i =1 to 12].

(&) Howv mary stages wuld be required for a dissemination barrier for the bgkers?

(b) Inthe dissemination barrieworker 5 would interact with which other evkers?

3. [6 points] Thecritical section protocol belo uses the &st-and-Set instructionlt is slov
when there is contention.

while (TS(lock)) { skip; } # CSenter
critical section
lock = true; # CSexit

(&) Whatis contention?

(b) Why is the abee protocol slav when there is contention?



4. [12points] Considethe follonving program:

int x =0, y=0, z=0;
semlockl =1, lock2 = 1;

process foo {
zZ =z + 2;
P(1 ockl);
X = X + 2;
P(1 ock2);
V(I ockl);
y =y + 2
V(1 ock2);

(&) Thisprogram might deadlockHow?

process bar {
P(1 ock2);
y =y + 1
P(1 ockl);
X = X + 1;
V(I ockl);
V(I ock2);
z =z + 1;

(b) Whatare the possible finablues ofx, y, andz in the deadlock state?

(c) Whatare the possible finablues ofx, y, and z if the program terminates?



5. [15points] Itis possible to sokrthe critical section problem by using a separate coordinator
process. Auser process signals the coordinator wheraitta/to enter its critical section and then
waits for permission to enterA user process signals the coordinataiagvhen it hasyated its
critical section. The coordinator checks to see which useaatvwio enter and grants permission to
one of them at a time.

Assume there ane user processes, numbered from hidDevdop code that the user processes
execute for CSenter and C8t Also develop code that the coordinator procezeceites.

Use flags ancawai t statements (omhi | e loops) for synchronization.Your solution must
continue to wrk if a user process terminates outside its critical sect{¥iou might find it
helpful to drav a dagram of the process interaction.)

shared griables:

User code for CSenter and G&e

Coordinator process:



6. [15points] Seeral processes share a resource that has U Upriteesses request one unit at
a ime. The release one or more units at a tiniRequest and release are atomic operations as
shavn belaw.

Develop implementations ofequest andr el ease. Use semaphores for synchronizatidde
sure to declare and initialize additionariables that you need.

shared ariables:

int free = U # initially all units are free

request(): # Oawait(free > 0) free = free - 1; O

rel ease(int nunber): # Ofree = free + nunber; O



