Name:

CSc 422/522 — Examination 2
Soring 2001

You may use up to four pages of notes for thiare, lut otherwise it is closed book here are

five questions; each isavth 15 points.Graduate and honors students are to answer all questions.
Undegraduates are to answerydiour—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. Develop an implementation of iliusable counter barrier fon processes using semaphorés.
particular useonly the folloving shared ariables:

int count = O; # counter
semarrive =1, go = O; # semaphor es



2. Considerthe folloving program in which processes communicate using asynchronous
message passing:

chan toA(int), toB(int), toC(int);
process A {
int vl =1, new,
send chC(v1); vi v1+1;
send chB(v1); vi1 v1+1;
receive chA(new); vl = max(v1l, newtl); v1 = v1+1;
send chC(v1l); vl = v1+1;
receive chA(new); vl = max(v1l, newtl); v1 = v1+1;

}

process B {
int v2 = 1, new,
send chC(v2); v2

v2+1;

receive chB(new); v2 = max(v2, newtl); v2 = v2+1;
receive chB(new); v2 = max(v2, newtl); v2 = v2+1;
send chA(v2); v2 = v2+1;

}

process C {
int v3 =1, new,
receive chC(new); v3 = max(v3, newtl); v3 = v3+1;
receive chC(new); v3 = max(v3, newtl); v3 = v3+1;
send chA(v3); v3 = v3+1;
send chB(v3); v3 = v3+1;
receive chC(new); v3 = max(v3, newtl); v3 = v3+1;

}

What are the possible finahles ofv1, v2, andv3? Show your work.



3. Considen dstributed parallel program in which each process has toAfimifpoutline:

declarations of shared channels

process Worker[1:n] {
local variables
whi l e (notdong {
compute
BARRIER

}
}

(a) Develop code to implement am-process barrier for théor ker processes. Assumnibat the
processes communicate using a circular ring; nagreabh process communicates only with the
neighbors to its right and lefBe sure to declare the channels you use.

(b) Develop a diferent implementation of thBARRIER code, this time using a symmetric
solution in which each process communicates with all others, and eashthek same set of
actions. A@in be sure to declare the channels you need.



4. You are gien three processesF, G, and H. Each has a local array of iggers: f[ 1: n],

g[ 1: n],andh[ 1: n]. All three arrays are sorted in nondecreasing ordéteast one alue is in
all three arrays.

Develop a program in which all three processes interact until each has determined the smallest
vaue in all three arraysUse message passing for interaction between the processes; do not use

shared wriables. Messagemay contain only onealue fromf, g, or h at a time—and possibly
process ids.

Explain your stratgy, and declare the channels you use.



5. A matchMaker process coordinates the rendezs between pairs of client processes.
Assume that there areclient processes, with ids frointo n. The process interact by message
passing only—there are no sharediables other than message channels.

For each of the problems belo declare the channels you useyaihe client interfice to the
vat chvaker, and give te code for thewat chmake process. Inboth casesmake the
Mat chMaker assimple as possible.

(@) Assumethat each client wishes to rendemg with ay other client. Namely the
Mat chvaker coordinates a rendeaus between the first twdients who request one, then the
next two, and so on.

(b) Now assume that each client specifies the other process with which it wishes to ceisdezv
In particular messages from clients to tiat chMaker specify both the senderid and another
processs id. TheMat chMaker now matches up processes who wish to rendegwvith each
other



