Computer Architecture

Program-1 Write a C program, nestedfor. c and an equivalent ARM assembly
code, nestedfor.s, to produce the same output given below. You are supposed
to use nested loops in your assembly code.

Sample Run:

pi@armasi~/workspace $ make nestedfor
as -0 nestedfor.o nestedfor.s

gcc -0 nestedfor nestedfor.o
pi@armas:~/workspace $ ./nestedfor
Enter a number:1@

1

12

123

1234

12345

123456

1234567

12345678

123456789

12345678910

pi@armas:~/workspace $

Program-2
a) Write a C program to get the user to guess the number that the program
has randomly picked (name your file as game.c).

b) Write assembly code performing the same program. (name your file as
game.s).

Sample run:

M-T005280:~ fatma.serce$ ./game
Guess the number:10

Too high. Guess again. 3

Too high. Guess again. 2
Too high. Guess again. 1
You guessed correctly in 4 tries!
M-T005280:~ fatma.serce$
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Program-3
a) Write a C program, named as sort.c, that does the following:
generates an integer array of size 10 with random numbers

prints unsorted array
sorts the array using selection sort algorithm

prints the sorted array
Make sure C program solution has the following method definitions:
-selectionSort(int array[], int n)
-swap (int *px, int *py);
-printArray(int array[], int n)
-int main()

b) Write assembly code performing the same program (name your file as sort.s).

Sample Run:

Unsorted array:
12 87 34 25 43 9 11 15 10 3

Sorted array:
3910 11 12 15 25 34 43 87

How to submit

Please submit your work as a single zip file including the following files
* nestedfor.c and nestedfor.s
* game.c and game.s
e sort.c and sort.s
* sampleruns.doc including o a screenshot displaying a sample
run for nestedfor.s oa screenshot displaying a sample run
for game.s oa screenshot displaying a sample run for sort.s

Please also use the following file format while naming the zip file:
LastNameFirstnameX_Y.zip where LastNameFirstname is your last name with the
first letter in capital, followed by your first name with the first letter in capital; the
X is the course code; the Y is the assignment #. (ex: SerceFatmaCS351_2.zip)
HINT1: The following C program, random.c, is given as an example for generating
a random number.
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random_num = 0;
srand(time( )i
random_num = rand() %

random_num;

gcc -o random random.c
./random
echo $?

./random
echo $?

HINT2: The following ARM Assembly program is given as an example to create
and interactive program by reading input from user and printing result back to
the console.

ldr r@, address_of_p1l
bl printf

ldr r@, address_of_format
ldr r1, address_of_number
bl scanf

ldr r@, address_of_p2

1dr r1, address_of_number
udr r1, [r1]

bl printf

1dr r1, address_of_return

udr lr, [r1]

bx 1lr
address_of_pl:.word promptl
address_of_p2:.word prompt2
address_of_format:.word format
address_of_number:.word number
address_of_return:.word return
B .global printf
‘ .global scanf

.datat1 pi@armas:~/workspace $ make clean
promptl: 2
.asciz "Enter a number:" rm -vf lnDUt *.0
prompt2: . i removed ‘input’
L pi@armas:~/workspace $ make input
.asciz "%d" as -o input.o input.s
number: . .
“word B gcc -o input input.o
return: pi@armas:~/workspace $ ./input
sword 9 Enter a number:39
.text You entered 39.
ﬁ}ﬁalm“" pi@armas:~/workspace $ echo $?
ldr r1, address_of_return 16
str r, [r1] pi@armas:~/workspace $

int main(){
int number = 9;
printf(“Enter a number:”);
scanf(“%d”, &number);

printf(“You entered %d\n”, number);

return 0;

}

Enter a number:45
You entered 45
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Bonus:

Please convert the following C-code into Arm Assembly language. Name your
file as Program4.s make sure your Program returns the following value

Expected return value: 120

int factorial(int n) {
if (n == 9)
return 1;
else
return n * factorial(n-1);
}
int main( ) {
return factorial(5);

}



