CSc 422/522 — Homewrk 4
due TuesdayApril 24

The first three problems areovth 10 points eachThe last problem is @rth 20 points.As usual,
graduate students are to soldl problems (50 points), and undeaduates are to s@va
combination that adds to 40 points.

1. MPDbook, Exercise 7.6.You solution should bedir.
2. MPDbook, Exrcise 7.14.
3. MPDbook, Exrcise 7.17.

4. Write a dstributed parallel program to s@wne of the problems belo You may write your
program in MPD, in C using the MPI libramyr in Java using sockts. D&elop your program on
Lectura. Ifyou choose the grid or primes problems, run your programaomwieh 1, 2, 3, and 4
worker processes to see what kind of speedup youYget.do not have © beat on your program
to get the best possible speedup (although you are welcome to do I$as:guficient to write
what you think is a good program.

Turn in (1) a commented listing of your program, (2) output from a represengettiof runs, and
(3) a brief &planation of your resultsAlso uset ur ni n to submit a cop of your program.The
assignment name fsm. prob4. Just turn in the source file(sBe sure your program reads its
command-line ayuments in the order specified bglfor each problem.

Problem 1: Distrib uted Grid Computation. Modify your parallel red/black program from the
last project so that it uses message passing rather than shidabteg. Ty to do sends early and
receves late so as to maximize the potentigbrdap between computation and communication.
The command-line guments are the same as for the shared programtSi ze, num ters,
andnumr ker s. The output should also be the same as before.

Problem 2: Primes using a Distrituted Bag of Tasks. Write a parallel program to compute
primes using the managedvkers paradigm described in Section 9.1 of thd. télThe two
command-line gyuments aramumr ker s andL, the lagest number to checkYour program
should thus emplonumaér ker s+1 processes. Eachorker should use the standasstjuential
algorithm for checking whether an odd number is priffilee manager process should implement
the bag andaher results from theavkers. Atthe end of the program, print the total number of
primes you found (donforget2!), the last 10 primes, and theeeution time of the program.

Problem 3: Rock/Scissors/Rper. Write a distriluted program to simulate a three-person
rock/scissors/paperagne. Eaclplayer randomly chooses one of rock, scissors, or papan

the players compare their choices to see whan'W Rocksmashes scissors, scissors cut paper
and paper ogers rock. Award a player 2 points if it beats both the othersard two players 1
point each if the both beat the third; otherwisevard no points. Then the players play another
game.

Use one process for each play&he players must interact directly with each othemataise an
additional coordinator proces§.he command-line gument should beunGanes, the number
of games to play At the end print the total pointson by each player



Problem 4: Roller Coaster Problem. Write a distriluted program to sodvthe roller coaster
problem you considered earlier in Hongek 3. However, usetwo car processes and use message
passing for all communicatiorThe car processes should go around the track one after the other
One of your challenges is to figure outhim get passengers loaded onto the correct car

The command-line guments should bg, the capacity of a carn, the number of passengers;
numlri ps, the number of trips eadar takes; and i deTi ne, the time it taks for the car to go
around the trackNote that the third gument is nw numTr i ps, not nunRi des as before.You
may assume thatis greater thag* C.

The output of your program shouldadig be a trace of significantents that illustrate the order in
which things happen.



