Programming Assignment 1

CS 447: Computer Organization and Assembly Language Programming

Assign Date: 9/27/01

Due Date: 10/11/01 (TWO WEEKS)

Abstract
Your goal is to write a complete program in MIPS assembly language that implements the bubble sort algorithm to sort a variable-sized array of signed numbers in ascending order, each 1 byte wide.

Input

Your input will consist of an array of bytes, terminated by the two-byte sequence 0xF0 0xFF.  The array will be entered into your program as data in memory.  For example:

INPUT
.byte
-12, 0, 125, 120, 76, –98, –10, 0xF0, 0xFF

The termination code, 0xF0 0xFF, is NOT part of the input data set.  It is only used to tell your program that the input set has ended.  Because of this, it should remain at the end of the input array and not be sorted in with the rest of the values.

I would like to stress that the input set can be of ANY SIZE.

Output

Your program will sort the array, using the same memory space for the output data that the input data occupied.

In addition, at some point during execution, your program must output the number of values in the array (excluding the termination sequence) to the console.

Issues to Resolve

The following is a list of issues you may want to consider before coding:

· How can data from memory be read, byte-by-byte instead of word-for-word?

· How can the termination sequence be detected?

· How should the loops be set up for the sorting portion?

You may choose to use procedure(s) in your program.  If so, you may be any procedure-calling convention.

SPIM Considerations

In SPIM, make sure you turn off the “Bare Machine” setting and turn on the “Allow Pseudoinstructions” setting.

Bubble Sort Algorithm

for i = 0 to num_elements-1 do

  for j = 0 to num_elements-1 do

    if array[j] > array[j+1] then swap elements

