CSc 422 — Homewrk 2
Due TuesdayFebruary 19, 2002

This assignment is ag worth 40 points.There are only four problemsiitothey are longer than
the problems on the first homerk, so get started sooner rather than later!

The first two problems are wrth 5 points each; the third problem ignh 10 points; the
program is werth 20 points.Append a commented listing of your program to your answers to all
the questionsAlso submit your program electronically as described at the end of the assignment.
Be sure to follav the programming style described in the handout for haoriel.

You may discuss the meanings of questions with classmatethdanswers and program you
turn in must be yours alonégain explain your answers clearly and succinctly

1. MPDbook, Exrcise 3.2.Your solution should use the cachécéntly and hae the level of
detail of the program in Figure 3.4.

2. MPD book, Ercise 4.3.By a simulation | mean an implementation of the semaphore
operations as tlyeare defined at the top of page 15%ur implementation of the(s) operation
should use sy waiting.

3. MPDbook, Exrcise 4.31.For part (a), your answer should be similar to the readers/writers
solution in Figure 4.10; be sure torgia dobal invariant. For part (b), a good &y to male your
solution fir is to alternate directions for cars (as in real lifiast let all waiting northbound cars
cross the bridge, then all southbound cars, and so on.

4. Write a parallel program that uses the bag-of-tasks paradigm te $wvfolloving problem.
Use C and Pthreads or use MPDevelop your program on Lectura and test it cardflel. Run
the timing tests described belcend turn in (on paper) a table of results.

There is an online dictionary irusr/ di ct / wor ds on both Lec andd&. It contains 25,143
words (and is used by thepel I command). Recalhat apalindrome is a word or phrase that
reads the same in either direction, i.e., if youerse all the letters you get the sameravor
phrase. ‘Yur task is to find albalindromic words in the dictionary A word is palindromic if its
reverse is also in the dictionaryror example, "noon" is palindromic, because it is a palindrome
and hence i§ revase is trvially in the dictionary A word like "draw” is palindromic because
"ward" is also in the dictionaryYour program should output the total number of palindromic
words in the dictionary and the number found by eadrker It should also write the
palindromic vords to a results file.

| suggest that you first write a sequential program and then modify it to use the bag-of-tasks
paradigm. Hwever, do some things in the sequential program that you will need in the parallel
program, such as finding where each lettgiri®in the dictionary (see b&ldor more on this).

Your sequential program shouldveahe folloving phases:

* Read the filg usr/ di ct / wor ds into an array of stringsYou may assume that eaclowd
is at most 25 characters lonyou should also hee a gcond array of the same length that
will be used to indicate whichavds are palindromic; initialize this array to zeros.

« Examine @ery word, one at a timeFor each, first compute its verse. Thendo a linear
search of the dictionary to see if thearse of the wrd is in the dictionary (If the word



itself is a palindrome, you will find it'}f so, mark the wrd and increment your counter of
the total number of palindromicosds.

e Write the palindromic wrds to a file namedesul ts and write the total number of
palindromic words to standard out.

The first fav words in the dictionary start with numbers @ak bok!); you can either skipver

them or process them, as you wigiNone are palindromic, so this choice will nofeat your

total count.) Some verds start with capital letters (and hence the dictionary is not sorted in
ASCII order). Leave the capitals alone and do case-seresitbomparisons. (Onenight ideally

like to convert capitals to laver-case, ht it will simplify your program to ignore this.)

After you hae a working sequential program, modify it to use the bag-of-tasks paradigm.
Your parallel program should usévorker processes, whewis a command-line gument. Use
the workers just for the compute phase; do the input and output phases sequetdictiyorker
should count the number of palindromionds that it finds.Sum thes&walues during the ouput
phase. (Thisvads a critical section during the compute phase!)

Use 26 tasks in your program, one for each letter of the alphlabearticular the first task is
to examine all vords that bgin with "a" (and numbers), the second task isx@ngne all vords
that bgin with "b", and so on.During the input phase you shouldiild an eficient
representation for the bag of tasks; | suggest using an amaye the alue int ask[ 1] is the
index of the first "a" vord, t ask[ 2] is the ind& of the first "b" word, and so onYou can also
use this array during the search phase to limit the scope of your linear searches.

Your parallel program should also time the compute ph#fsgou use Pthreads, use the
ti mes function as in the programil ock. c. If you use MPD, use thege function as in the
programf i nd. npd. Read the clock just before you create thwrkers; read it agin as soon as
they havefinished. Theeturn alue fromti mes() is in hundredtts o seconds; the returralue
from age() is in milliseconds.Write the elapsed time for the compute phase to the standard
output.

To summarize, your program shouldveathe following output: total number of palindromic
words, the number found by eaclonker, the elapsed time for the compute phase, and the
palindromic words. Writethe first three items to standard out; write therdg to a file named
resul t s in the directory that contains your program.

Timing Tests. Execute your parallel program omPusing 2, 3, and 4avkers. Rureach test 3
times. Includea table of results with your homerk answers; it should contain all thalwes

written to standard output bnot the words themseks) for all 9 test runslf you use MPD, be
sure to set the MPDARALLEL environment \ariable to 4 just before you run the timing tests.

Electronic Turnin. Use theturnin program on Lectura to submit your prograrihe
assignment name i$w2. pal i ndrome. The file name should bealindrome.c or
pal i ndr ome. npd.



