d)

Q2 a)

@gjs W,
xplain the

turn = 1: ’ turn = 0;
while (flag[l] && tu.n == 1) while (flag[0] && turn == ()
{ { ,
// Section 1 // Section 3
1 1
7 i
// Section 2 - //Section 4
flagl0] = false; flagll] = false

\ [2 Marks]
Dining pﬁhﬁ@sopher problem is Cﬁiasszcai problem used in concurrent algorithm
design. According to this classical pmi:sﬁ;ea* tive silent philosophers sit around a
mhle There is a fork placed between each pair of adjacent philosophers. Each
pmmwmi@ is having a pia*ﬁf—k Ws?h food. A ﬂhﬂ@&@p%z needs two forks i@ eat.
These philosophers think for a while and eat for a while.

i) How can the philosophers end up with livelock state?
ii)  Briefly explain what is resource starvation related to the above classical
problem.
[4 Marks]
With the MapReduce implementation of Apache Software Foundation, what is
the default input key-value pairs for the map function when processing text files.
[2 Marks]
What are the two default operations which are applied on the input key-value
pairs of the reduce function in MapReduce?

[2 Marks]
What is the meaning of shared memory model which is used with OpenMP?
[1 Mark]
Explain the fork-join model of OpenMP using a diagram.
Note: Mark the master thread
[1 Mark]
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Use the following program to answer the questions below

#include <omp.h>
#define N 1000

fdefine CHUNKSIZE 100

main(int argc, char *argv(]) {

ali] = bl[i] = i
chunk = CHUNKSIZE:;

}

}

i) Whatis the purpose of using nowait key word in the above OpenMP
?ﬁ§¥$mf

ii) i

®Vﬂi€&¥ﬂKWTaﬁlmEﬂgiﬁﬁﬁmﬁ@Féﬂiﬂ?@EMﬁQLEGEGH@%Wﬁg
size 100 x 100. Intensity values are varying from 0 to 99.
Note: You can represent the image by a two dimensional array of fixed size.
gﬁﬂﬁﬁf&lﬂ}iﬁi%Sh@ﬁi&BﬁﬁﬁﬁQg&1@§§V%ﬁ%%hGML

0 0 0 0 0 0 0 O
1 1 1 1 1 1 1 1
20212 2 2 2 22

99199199 19919999 . | . |99

int threshold{int pixelValue) {
if(pixelValue>80) {
return 1;
lelsel
return 0;

[2 Marks]
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program.
public static class Program
{
public static void Thre&dﬁethod(}
{
for (int 4 = 0; 1 < 10;dA+)
{
COHSo!@cmfogb~rc&”Thr adProc: {07, i);
Thread.Sleep (1000) ;
}
}.
public static void Main ()
{
Console.WriteLine (I am from Main Thread”)
Thread t = new Thread (new “h;e@dStafL(Thlead hod) ) ;
t.IsBackgr @und = true; h
t.Start () ;
}
}

f—

~y

What is the purpose of Join () method of the C# thread cla ass?

[2 Marks]
What is the main advantage of usin ng a thread pool in C# programming
mmgﬁ@g&?

[2 Marks]

Fill the rmsomg parts of the foﬂawmg C# program to do the following.

i) No of iterations in the for-1 oop must be given as a parameter to the thread
method.

i)  Set the parameter of the thread method as 6, where the for-loop will execute
for six iterations.

iif)  Join the created thread with the main thread in the main function,

public static void ThreadMethod (..., )
{
for (int 1 = 0; 1 < .. . 1)
{

Console.WriteLine (“"ThreadProc: {0}y, iy:
Thread.Sleep(0);
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public static voilid Main()

Thread t = new Thread{new ParameterizedThreadst art {(ThreadMethod) ) ;

// matrixes A, B and C already declared
dim3 threadsPecrBlock({l6, 16);

h-;

What is the purpose of cudaMencpy () function in CUDA C pmgmzzmm g

model?
Draw the memory hierarchy of CUDA. Include local memory, shared memory
[2 Marks]
List two limitations when programming with Graphics Processing Units.
[2 Marks]
Is it possible to execute CPU code and GPU code concurrently? Give reasons to
your answer.
[2 Marks]
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I programming model of MPL
[2 Marks]

What is the functionality of MPT Ssend () method in MPI?
[2 Marks]
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cribe the output of the following MPI pro
d size= 2.

Hym

lude “mpi.h”
; stdio.h>
(int argc, char

=4
ok
b I
wza;“) 0
o
N
D
,\g\

destxl;

sources=l;

MPTI Send(&no2,1,MPI
- MPT amcv(&mogflfMP]M

&5tat;

Yey e L {rank==1) {
dest=0;

source=0;

NT ., dest

NT

I
T S YT A e g
L p 20UTCeE,

LLA\A

MPY

_COMM_ WORLD)

cMPI_COMM WORLD,

MPLMRGCV(&nolg1yMPIMINTfSourceftag,MPIWCOMMHWORLDf

&Stat) ;
nol = nol*{r
MPI Send (&nc
}

printf (“The rank is:%d\n”,rank)

printf (*The value of nol ¢986d\n”fn©1);
printf (“The value of no2 is:%d\n”,no2);

Write 2 MPI progr
following,.

i) Message passing starts at task 0 by sending the number one to task 2 and

ends when task 0 receive 6 from task 5.

ii)  Arrows shows the messages passed and eacl
/ I

1 and send it to the next task.
Note: Task ID (rank) is shown inside f;}t%e circle

@
O

Page 5 of 5

Ll

ask increment the received by

[3 Marks]



