
CSC 220 PROJECT 3

PROFESSOR GODFREY MUGANDA

1. Project Overview

NOTE: This project is weighted twice as much as the other two projects.

Your job, in this assignment, is to translate the following C program to assembly
language. The program consists of three files

(1) A main file that solicits sorting input from the user, reads the input into
an array, calls a second function to sort the array, and then calls a third
function to print the sorted array. This code is shown in Figure 1.

(2) A second file that contains a function for sorting an array. This code is
shown in Figure 2.

(3) A third file that contains a function for printing an array. This code is
shown in Figure 3.

2. Implementation Hints

Notice how the main file contains prototypes (external declarations) for four func-
tions:

void sort(int [], int);

void printArray(int [], int);

void asmPrintArray(int [], int);

void asmSort(int [], int);

You will keep the C functions in the project. You will simply add the assembler
versions of the sorting and printing functions, giving those functions an asm prefix.

3. Translate the printing function

Start by building the C project and testing it to make sure it is working. After that,
add the asmPrintArray function in assembler by translating the C printArray

function. Modify the C main function to call asmPrintArray. Test and debug.

4. Translate the Sorting Function

Next, translate the sorting function to asmSort in assembly language. Modify the
C main function to call asmSort. Test and debug.

Notice that this function does not have to be recursive. When an assembly language
is not recursive, there is no advantage to using local variables whose storage is
allocated on the stack. It is easier to put your variables in the .data segment. As
long as you do not declare them global with the .global directive, they will only
be visible to functions in the same file.
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#include <stdio.h>

#include <stdlib.h>

int arr[20];

int size;

void sort(int [], int);

void printArray(int [], int);

void asmPrintArray(int [], int);

void asmSort(int [], int);

int main(int argc, char** argv)

{

while ( 1)

{

printf("Enter an array size no greater than 20 :");

scanf(" %d", &size);

if (size <=0 || size > 20 ) { return 0; }

printf("Enter %d integers separated by spaces:\n", size);

int k = 0;

while (k < size)

{

scanf(" %d", &arr[k]);

k++;

}

// sort

sort(arr, size);

// print the sorted array

printf("The sorted array is ");

printArray(arr, size);

}

return (EXIT_SUCCESS);

}

Figure 1. The main file with the driver code.

Here are a couple of random hints. Be careful when you call C library functions
like printf: they do not always preserve all registers. In my experience, the ecx

register is sometimes modified by C-library functions.

To move one memory location to another, you can go through a register. If you
are short on registers, you can simulate a move from a memory location X to Y by
pushing X onto the stack and popping the stack into Y .

Remember that you must use EBX for your base register, and ESI and EDI for
your index registers when you are using base-indexed addressing modes. If you are
using register indirect mode or register-indexed, you can use EBX, ESI, or EDI.

5. Translate the Main function

Finally, rename the main function if the C main file to something else, and then
write a translation of it as a main file in assembly language. Test and debug, and
you are done!
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void sort(int arr[], int size)

{

int k = 0;

int limit = size-1;

while (k <= limit)

{

// Find the position of the largest element in arr[0..limit]

int maxPos = 0;

int maxValue = arr[0];

int pos = 1;

while (pos <= limit)

{

if (arr[pos] > maxValue)

{

maxPos = pos;

maxValue = arr[pos];

}

pos ++;

}

// Swap arr[maxPos] and arr[limit]

arr[maxPos] = arr[limit];

arr[limit] = maxValue;

// Next stage of sort

limit --;

}

}

Figure 2. The file containing the sorting function.

#include <stdio.h>

void printArray(int arr[], int size)

{

for (int k = 0; k< size; k++)

{

printf("%d ", arr[k]);

}

printf("\n");

}

Figure 3. The file containing the function to print an array.

6. Due Date

This project is due Wednesday of Week 10. Remember that this project counts as
two projects: so it is worth 20% of your course grade.


