ELEC 5200-001/6200-001 Computer Architecture and Design 
Fall 2009
Homework 3 Solution
Assigned 9/9/09, due 9/21/09
Problem 1: Using minimum number of registers write assembly code to multiply integers x and y for a MIPS computer that has no multiply instruction. Assume that the product can be represented as a 32-bit integer and x and y can have any positive or negative values including 0. Be sure to comment your code.
Problem 2: Can the code of Problem 1 be implemented as a MIPS pseudoinstruction:



mult
$s3, $s1, $s2

# $s3 = $s1 * $s2

Explain how or why not.
Problem 3: A procedure uses twelve registers, $8 through $16, and $23 through $25 in its code. This procedure does not make any other procedure calls.

a. Write instructions that compiler should include at the beginning and end of the assembly code of the procedure to save and restore registers.




b. Is there a better way to compile this procedure so that saving and restoring of registers will become unnecessary?




