
Proje
t 2: CS621, Fall 2007Due Date: 12:15PM, November 8, 20071.) Pre�x Sum (50 points) This exer
ise is to use one-to-all or all-to-all broad
astto write your own parallel program for 
omputing the pre�x sum. Even though you willbe programming and running your program using MPI on a distributed memory ma
hine,assume that the program will run on a hyper
ube inter
onne
tion network. The hyper
ubealgorithm for pre�x sum is des
ribed in your text book on page 168.Let the dimension of the hyper
ube be a parameter in your 
ode. It is not ne
essaryto pass this parameter to the program on the 
ommand line, it is suÆ
ient to de�ne a
onstant in one spot in your 
ode, representing the dimension of the target ma
hine. Thismeans that your 
ode must be able to work with the 
orre
t number of pro
esses.In order to run your 
ode, you will have to number your pro
esses from 0 to p�1, where pis the total number of nodes in the presumed hyper
ube. You 
an identify your pro
essesin any way you like, an example of how to do this is given in Proje
t 1. But on
e thesenumbers are 
hosen, assume that they form a standard numbering system for a hyper
ube,as shown in the text.For output, let the dimension of your target ma
hine be 4, giving a total of 16 nodes inyour hyper
ube. For data, let ea
h node use its identi�
ation number plus 5, so that node0 uses the number 5, node 1 uses the number 6, et
. Print out, in as
ending order of nodenumbers, the result of the pre�x sum in de
imal followed by the task (id) of the pro
ess.Ea
h set of the data should be printed on a single line by itself so that 16 and only 16lines of the data are printed out. You 
an format your data for readability but make surethat your data is printed out in order of node numbers, starting with node number 0 andending with node number p� 1.Note that IO 
an only be done with pro
ess 0. You should have a safeguard pro
edureagainst improper data, su
h as \�le 
annot be found".2.) Matrix-Ve
tor Produ
t (50 points) You will be 
reating your programs to runeÆ
iently on a 2D mesh ar
hite
ture without the wraparound. You may assume that thetarget ma
hine has p pro
essors in every row and q pro
essors in every 
olumn and thatthe dimensions of the data that you will work on is evenly divisible by q. Keep in mindthat MPI provides spe
ial routines for mesh ar
hite
tures and you are en
ouraged to usethem.Pro
ess 0 will read the data from a data �le. This data must stri
tly adhere to the followingformat. Lines one and two 
onsist of two integers m and n whi
h represent the numberof rows and 
olumns of the matrix A. Line 3 and the next m lines 
ontain single rows ofthe matrix A, with ea
h number separated by at least one blank spa
e. The next one line
ontains the elements of the ve
tor b. For example, if the data below 
ome from a �le,1



444.1 4.2 4.3 4.43.1 3.2 3.3 3.42.1 2.2 2.3 2.41.1 1.2 1.3 1.49.0 8.1 7.2 6.3then the 4�4 matrix has 16 elements and the ve
tor has 4 elements. Note that the ve
toris 
onsidered as a 
olumn ve
tor.Pro
ess 0 will output the result of the 
omputation of A � b with the output ve
tor in oneline. You are expe
ted to 
he
k for errors in the input, any warnings or error messagesshould be printed to standard output.Prepro
essing: Assume for simpli
ity that you have p�q pro
essors and the dimensions ofthe matrix A is p� q. Sin
e only pro
ess 0 does the input and output, the matrix shouldbe distributed to the other pro
esses. Ea
h pro
ess should have one element of A. Youalso need to distribute the ve
tor b to the �rst row of the mesh.When you 
ompute A � b, the �rst row of the pro
esses need to broad
ast their values toother pro
esses in their individual 
olumns. The results are summed to the �rst 
olumnof the mesh and then a

umulated to pro
ess 0 for printing out.For hand-in, assume the dimensions of the matrix A are 4�4 and the length of the ve
torb is 4.Hand-In. Turn in the hard
opy of all your sour
e 
ode, and data �le and outputs.Please be reminded that you should work on your proje
t independently.The minimum penalty for plagiarism is a fail grade for this 
ourse.
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