ELEC 5200-001/6200-001 Computer Architecture and Design 
Fall 2007
Homework 3 Problems
Assigned 9/15/07, due 9/24/07
Problem 1: 
Devise a MIPS pseudoinstruction that will swap the contents of two 
registers given as arguments.
Problem 2: 
In a reverse engineering exercise the following sequence of machine code 
is found to be repeatedly used. Interpret it in as MIPS assembly code and optimize 
it if that is possible:



0000 0010 0011 0010 0100 0000 0010 0000



1010 1101 0010 1000 0000 0000 0000 0000




1000 1101 0011 0101 0000 0000 0000 0000




0000 0010 1011 0110 1010 1000 0010 0000

Problem 3: 
A main program uses registers t1 and t2 in addition to using all saved 
registers. What assembly language instructions should the compiler insert in the 
program before and after the subroutine call to follow the register usage 
convention?
Problem 4: 
A single-cycle MIPS datapath contains memories, ALU and register file 
each requiring within 10ns to operate. The delay of other hardware is negligible. 
The processor is being designed for an instruction-specific clocking using a 
fundamental external clock of period 10ns. How many clock cycles should each 
type of instruction be given? Give the logic design for a clock generating circuit 
that will produce a clock signal for the program counter from the 10ns clock.











































