CSc 422/522 — Homewrk 2
due TuesdayFebruary 20

Problems 1 to 4 areath 5 points eachProblem 5 is wrth 10 points.Problem 6 is wrth 20
points. Aduin, graduate students are to soll problems (50 points), and undgaduates are to
solve any combination of problems that adds to 40 points.

Hand in written answers to problems 1 to 4, commented listings of your programs for problems 5

and 6, and sample output from your prograrnrsaddition, use thet ur ni n program to submit
the source code for your programs; see the details at the end of the assigBeesnte to
explain (briefly) ary assumptions you makwhen solving a problem.

1. MPDbook, Exrcise 3.3, parts (a) and (b).
2. MPDbook, Exercise 3.3, part (c).
3. MPDbook, Exrcise 3.6.

4. MPDbook, Exrcise 3.8.

5. Thepurposes of this problem are to introduce you to the Pthreads library and to let you see the

effects of not protecting critical section¥he Pthreads library is described in Section 4.6 of the
text. You will also want to look at the manual pages fothr eads and for the arious functions
used in the four sample programs handed out in cl§$hese programs are stored in

/ hore/ ¢s522/ Pr ogr ans/ pt hr eads.)

Compile your programs on Lecturaitbrun your tests ondallel so that processeseeute
concurrently Parallel (par) has 6 processors; details are on the clabp¥#ge.

Assume thalk, y, and z are shared integer \ariables that are all initially zeroConsider the
following three statements:

S1: x =x + 1;
S2: y =y + 1
S3: z =2z +x +Yy;

(&) Writea Rhreads program that haemaér ker s processes. Eagbrocess xecutes the abe
three statementsurd t er s times. BothnumAér kers andnum t er s should be command-line
arguments. Athe end of the program, write out the finalues of the threeaviables. Egcute
your program for seeral combinations of alues of the command-linegarments. Whatlo you
obserne? Wly?

(b) Modify your program so that all three assignmeRres@te as a single atomic action:
[B1; S2; S3;0

Use Pthreads semaphores or rrege(ocks) to protect the critical sections in each process.
Again eecute your program for seral combinations of alues of the command-lineguments.
What do you obsee? Wly?



6. MPDbook, Exercise 3.28 or MPD book, Ercise 3.29.

Solve either of the abee roblems. Yu may write your program in MPD or in C plus Pthreads.
Use semaphores to implemenyatomic actions you needubuse lbisy waiting (spin loops) to
program delaysAllocate space for all share@nablesbefore you create the processes, and use
arrays rather than lirgd lists.

Develop your programs on Lecturautrun your tests ondpallel. Turn in listings of your
programs together with the output from the most interesting test runs.

If you choose to do the prime number generation problem, just implement the second approach
described in Esrcise 3.28.Your program should & two command-line aguments:W the
number of verker processes, and the lagest number to check for primalityseed the list of

known primes with the first seral odd primes.See hw large a number you can check in a
reasonable amount of timdo avoid contention for the bag, you may use separate bags for each
worker process (it you will need to hee a siared array of results).

If you choose to do the dictionary problem, read the dictionary into sharidblesbefore you
create the wrker processesThe file/ usr/ di ct/ wor ds contains 25,143 lineslgnore the first
few words, which bgin with numbers, and ignore proper names, whigirbeith capital letters.
Your program should wa cne command-line gument:W the number of wrker processesilt is
up to you to figure out what to use for taskst & task should bewuch larger than checking a
single word.

Electronic Turnin.

Use thet ur ni n program on Lectura to turn in copies of your programe: problem 5, the
assignment name to usenis2. pr ob5. The file names should lpar t a. ¢ andpartb. c.

For problem 6, the assignment name to usew®. pr ob6. The file name should h& i nes. c,
pri mes. npd, wor ds. ¢, or wor ds. npd.



