Chapter 5 homework SOLUTIONS
Due 10/6/09

1. Refer to page 4 of the class handout and indicate in each if the operations can be done simultaneously. If they can be done on the same clock, identify the nature of the conflict.

a). MDR ( B, PC ( PC + (ofst||00

b).MDR ( A, PC ( PC + (ofst||00

c).MDR ( A, A ( MDR

d). MDR ( A, A ( MDR, IR ( M(PC), PC ( PC+4, B ( RT, ALUout ( A, 

RT ( ALUout.

2.  Fill in the table below.

	Operation
	Memory addr Mux
	Memory

Read

Write
	write register Mux
	Write Data Mux
	SA 

Mux
	SB

Mux
	ALU control operation
	PC

Mux
	

	ALUout ( PC + (ofst||00
	x
	n
	x
	x
	0
	3
	+
	x
	

	PC ( PC(31..28)||addr||00
	x
	n
	x
	x
	x
	x
	x
	2
	

	PC ( ALUout
	x
	n
	x
	x
	x
	x
	x
	1
	

	PC ( PC + 4
	x
	n
	x
	x
	0
	1
	+
	0
	

	IR ( M(PC)
	0
	Read
	x
	x
	x
	x
	x
	x
	

	ALUout ( A + (ofst||00
	x
	n
	x
	x
	1
	3
	+
	x
	

	ALUout ( A + (n
	x
	n
	x
	x
	1
	2
	+
	x
	

	MDR ( M(ALUout)
	1
	Read
	x
	x
	x
	x
	x
	x
	

	RT ( MDR
	x
	n
	0
	1
	x
	x
	x
	x
	

	RD ( ALUout
	x
	n
	1
	0
	x
	x
	x
	x
	

	M(ALUout) ( B
	1
	Write
	x
	x
	x
	x
	x
	x
	

	ALUout ( PC
	x
	n
	x
	x
	0
	x
	SA
	x
	

	ALUout ( A - B
	x
	n
	x
	x
	1
	0
	-
	x
	


x – don’t care. R, W, n – Memory read, write, neither read nor write.

Solutions

1. MDR ( B, PC ( PC(31..28)||addr||00

MDR ( B


SB := B, ALU := SB, MDR ( ALU

or
MDR ( ALU := SB := B

PC ( PC(31..28)||addr||00 This uses the upper right mux and does not involve the ALU; therefore, no conflict.
2. MDR ( B, PC ( PC + 4

MDR ( B


MDR ( ALU := SB := B

PC ( PC + 4 Implemented directly.

No conflict. 

3. MDR ( B, PC ( PC + (ofst||00

MDR ( B


SB := B, ALU := SB, MDR ( ALU

or  MDR ( ALU := SB := B

PC ( PC + (ofst||00


SB := (ofst||00, ALU := SB,  PC ( ALU

or   PC ( ALU := SB := (ofst||00

Conflict both use ALU

4. MDR ( A, PC ( PC + (ofst||00

MDR ( ALU := SA := A

PC ( ALU := SA + SB := PC + (ofst||00

Conflict both use ALU

5. MDR ( A, A ( MDR

MDR ( ALU := SA := A

A ( MDR

No conflict.

6. MDR ( A, A ( MDR, IR ( M(PC), PC ( PC+4, B ( RT, ALUout ( A, 

RT ( ALUout.



MDR ( ALU := SA := A



A ( MDR



IR ( M(PC)



PC ( PC + 4



B ( RT


ALUout ( ALU := SA := A



RT ( ALUout


No conflict

