CprE 381 Homework #4


Reading Assignment: Chapters 6


P1. (50 points) Draw a complete pipeline data path for the machine you are designing in lab using the following details. Design a control machine to generate all control signals.

Instruction Format

	J Format
	OPCODE
	ADDRESS

	
	15:12
	11:0

	I/LW/SW/BEQ/BNE Format
	OPCODE
	IMM/OFFSET
	RT
	RS

	
	15:12
	11:8
	7:4
	3:0

	R Format
	OPCODE
	RD or SHIFT
	RT
	RS

	
	15:12
	11:8
	7:4
	3:0


OPCODES

	Opcode
	Instruction Operation

	0000
	add

	0001
	and

	0010
	Or

	0011
	Slt

	0100
	Lw

	0101
	Sw

	0110
	beq

	0111
	bne

	1000
	addi

	1001
	andi

	1010
	ori

	1011
	slti

	1100
	sub

	1101
	shift

	1110
	Jr

	1111
	Jal


P2. (30 points) Download the animator provided to you from the course web page, unzip it and play with the animator interface provide to you and answer the following question. For each of the traces provided, how many clock cycles it takes to finish the first 10 instructions (that is when the first non-noop instruction is fetched to the 10th instruction is completed). In each case, how many useful (non-noop or bubbles) instruction are executed. In each case, give a brief description of what mechanism is employed for correct execution and what saving is achieved in terms of clock cycles.
P3. (20 points) PROJECT INSTRUCTION SET: As part of this course we will be implementing a pipelined processor. You and your partner should choose a small set of instructions for a microprocessor. Your project should be designed along the labs did in this class. The instruction set should be upgraded. Submit the instruction set along with the format of each instruction you plan to implement. Give a brief justification for why you chose this instruction set. Both you and your partner should sign the submitted work. This is an agreement between two of you and me that you will be implementing this instruction set. You will be graded on the quality of presentation in terms of completeness of the description.
