Computer Structure

Exercise Number 6
Single Cycle Architecture and Pipelining
Single-Cycle Architecture
1.  We wish to add the instruction lwR (load word R-format) to the single-cycle architecture. The instruction uses the R-type format and sums the registers in the rt and rs fields to obtain an address of a word which will be loaded into the register whose number is in the rd field.
Explain in words and draw on the attached diagram any necessary additions/modifications (if there are any) to the datapaths and control signals.
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2.  We wish to add the instruction jr (jump register) to the single-cycle datapath. Add any necessary datapaths and control signals to the single-cycle data path and table below:
[image: image2.emf]
	Instruction
	RegDst
	ALUSrc
	Memto-Reg
	Reg-Write
	Mem Read
	Mem Write
	Branch
	ALUOps1
	ALUOp0

	R-format
	1
	0
	0
	1
	0
	0
	0
	1
	0

	lw
	0
	1
	1
	1
	1
	0
	0
	0
	0

	 sw
	X
	1
	X
	0
	0
	1
	0
	0
	0

	Beq
	X
	0
	X
	0
	0
	0
	1
	0
	1

	Jr
	x
	
	x
	0
	
	0
	0
	
	


Pipelining
3. What will be the forwarding paths in the following code:

add $2, $3, $4

add $4, $5, $6

add $5, $3, $4

4. Identify all of the data dependencies in the following code. Which dependencies are data hazards that will be resolved via forwarding?


add $2, $5, $4

add $4, $2, $5

sw   $5, 100($2)

add $3, $2, $4

5. Consider executing the following code on the pipelined datapath depicted in the figure from slide #18 from the Pipeline recitation (with the hazard detection unit and forwarding unit)

add 
$2, $3, $1

sub 
$4, $3, $5

add 
$5, $3, $5

add 
$7, $6, $1

add 
$8, $2, $6

At the end of the fifth cycle of execution, which registers are being read and which register will be written?

