Assembly Language
Assignment 6: Floating Point Arithmetic

This assignment has two parts.  This is the last assembly programming assignment!

Assignment 6A: Programming with Floating Point

The first part of the assignment is to code a simple floating point program. The program shall prompt and read a fraction from the keyboard, perform a number of functions on it, print the results, and indicate in text whether the fraction rounds up or rounds down:

Example (estimated):


Enter a number:  6.25455

Double output:  6.25455


Single output:  6.255


Floor: 6


Ceiling: 7


Truncate: 6


Round:  6


The number rounded down.


Square root: 2.5

Hints:  The floating point coprocessor (Coprocessor 1) can hold and display in both integer and floating point format.  Find the option in the MARS display to alternate between both formats. To print integers, you must move (the integer) to coprocessor 0 (mtc0).  

Provide comments and complete documentation for your assembly program.  Submit using the submit command and via paper copy.


$ submit 245 assign6A.asm
Assignment 6B: Experimenting with Floating Point

The second part of this assignment will require you to design tests to answer the questions below.  You may use the Part 1 program for some of the tests.  You may need to write another simple program or extend the above program for other tests.  Use Mars to answer all questions.

1) A double requires two registers.  What happens when you specify a double and try to load or move it into an odd register versus an even register?  How does a double register display in Mars?
2) How precise is single versus double precision?  Compare the accuracy of printed values of three fractions when they are in memory as single and double precision.  Create a table to show your original fractions, the single output, and the double output.
3) It is possible to convert from float format to integer format in coprocessor 1 using the cvt instructions.  How does Mars display register contents for floating point versus integer-formatted numbers (using for example cvt.w.s) in the floating point co-processor? 

4) When using the cvt.w.s instruction, is the fraction eliminated using the floor, ceiling, round, or truncate?  Test with both negative and positive fractions.
5) When moving a number between co-processors 0 and 1 using mfc1 and mtc1 instructions, does the number have to be in integer (w) format before the move, and is it in integer (w) format after the move?

6) What is the difference between the lwc1 and l.s floating point instructions?

7) What happens when you find a square root (sqrt) of a negative number?

For part 2, please ‘submit’ any additional test code, in addition to a well-written write-up that lists the questions with their full and complete answers.  You may cut and paste the questions from this Word document.  For a paper submission,  I only need the write-up for this 6B assignment.  You will be graded on: 
· Accuracy:  The answer is tested and interpreted correctly

· Completeness:  A superficial answer is avoided.   All details are provided in substance and format.

· Communication: The answer is described clearly and completely, with proper English.
Part 1 and part 2 are each worth 10 points.

