CSc 422 — Homework 2
Due TuesdayFebruary 24, 200t class

This assignment is again worth 40 points, divided as indicafed.may discuss the meanings of
guestions with classmates, but the answers and program you turn in must be yours alone. Please
explain your answers clearly and succinctly.

Append a commented listing of your program and the table of timing results to your answers
to the first five questions. Alssubmit your program electronically as described at the end of the
assignment. Bsure to follav the programming style described in the handout for Kaorlel.

| encourage you to get started sooner rather than later! The problems are more difficult than
those on the first assignment, and if youehguestions, you need tovg s time to answer.

1. [5 points] MPD book, Exercise 3.3, parts (a) and (b).
2. [4 points] MPD book, Exercise 3.8.

3. [5 points] MPD book, Exercise 4.3.

4. [5 points] MPD book, Exercise 4.6.

5. [6 points] MPD book, Exercise 4.31.

6. Write a parallel program that uses the bag-of-tasks paradigm ¢otselfollowing problem.
Use C and Pthreads or use MPD.vBep your program on Lectura and test it on Voltron.
(Remember to recompile orokfon!) Runthe timing tests described belcend turn in (on
paper) a table of results as well as your program listing.

There is an online dictionary irusr / shar e/ di ¢t/ wor ds on both Lectura andoitron. It
contains 479,827 words on Lectura. The Voltron version is somewhat older (because the OS is
older) and contains 479,62%vds. Thedictionary is used by spell checkers and other programs,
and some of the entries areactual English words.

Your task is to find all words in the dictionary that pandromes—i.e., words in which the
sequence of letters is the same reading left to right or right tcHafiexample, "dad" and

"mom" are palindromes, but "son" and "daughter" are not. Single letters are also palindromes.
For simplicity, you may assume that case is significant; e.g., "Dad" would not be a palindrome.

| suggest that you first write a sequential program and then modify it to use the bag-of-tasks
paradigm. ur sequential program shouldvieahe following phases:

* Read the dictionary fileusr/ shar e/ di ct / wor ds into an array of stringsYou may
assume that each word is at most 25 characters long.

* Examine each word, one at a time. If it is a palindrome, store the word in a second array of
strings.

« After you hae examined all words, write out the total number of palindromes twut
and write the palindromes themselves to arfisul t s. t xt .

The first fav words in the dictionary start with numbers @akbok), and the next word is "-a".
Skip over these and start with "A", the first word that begins with a letter.



After you hare a working sequential program, modify it to use the bag-of-tasks paradigm.
Your parallel program should ugevorker processes, whevés a command-line gument. Use
the workergust for the compute phase; do the input and output phases sequentially.

Use 26 tasks in your parallel program, one for each letter of the alphabet. In pattieular
first task is to examine all words that begin with "a", the second task is to examine all words that
begin with "b", and so on. During the input phase you should build an efficient representation for
the bag of tasks; | suggest using an arnndoere the value inask[ 1] is the inde& of the first "a"
word, t ask[ 2] is the inde& of the first "b" word, and so on.

Each worker will obviously be working on a unique task, but if all workers are writing to a
single list of palindromes, you wouldvea citical section. When desloping your parallel
program, you might find it easiest first to use the single palindrome list from your sequential
program (using locks to protect updates to it). Hameyour final program (the one you turn in)
should &oid the need for critical sections by using multiple output buffers, one for each task. (If
you first use a single buffgrou might find it instructie t time both programs to measure the
synchronization werhead.)

Your parallel program should also time twnpute phase. Daot time the sequential input
and output phases. If you use Pthreads, useitimes function as in the programi ock. c. If
you use MPD, use thege function as in the prografri nd. npd. Read the clock just before you
create the workers; read it again as soon ashignefinished. Theeturn value fromi nes() is
in hundredths of ssconds; the return value froage() is in milliseconds. Write the elapsed time
for the compute phase to the standard output.

To summarize, your parallel program shouldrdahe following output:

the total number of palindromes,
the elapsed time for the compute phase,
and the palindromes themselves.

Write the first tvo items tost dout ; write the words to a file name@sul ts. t xt in the
directory that contains your program.

Timing Tests. Execute your parallel program on Voltron using 2, 3, and 4 evsrkRureach

test 3 times. Include a table of results with your heork answers; it should contain all the
values written to standard output (but not the words themselves) for all 9 test runs. If you use
MPD, be sure to set the MPD_PARALLEL environment variable to 4 just before you run the
timing tests.

Electronic Turnin. Use thet ur ni n program on Lectura to submit yoparallel program. The
assignment name is2. pr ogram The file name should kgl i ndr ones. c or
pal i ndr ones. npd.



