CpE6110
Home Work# 3

1)
For the following reservation table of a pipeline processor, give the list of the forbidden latencies, the collision vector, the state diagram, the minimum average latency and all greedy cycles.
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2) Compare and contrast memory-to-memory and register-to-register vector machines against each other.

3) We know that a four-deep pipelined implementation has the following hazard frequencies between an instruction i and its successors:

i + 1 (and not on i + 2)

20%

i + 2




5%

Assume that the clock period of the pipelined machine is one-fourth the clock period of the non-pipelined implementation.  What is the effective performance increase from pipelining if we ignore the effect of hazards?  What is the effective performance increase from pipelining if we account for the effect of pipelining hazards?

4) Suppose the branch frequencies are as follows:

Conditional branches


20%

Jumps and calls


5%

Conditional branches


60% are taken


We are examining a four-deep pipeline where the branch is resolved at the end of the second cycle for unconditional branches, and at the end of the third cycle for the conditional branches.  Assuming that only the first pipe stage can always be done independent of whether the branch goes and ignoring other pipeline stalls, how much faster would the machine be without any branch hazards?

5)
The following overlaid reservation table corresponds to a two-function pipeline:
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a)
List all four cross forbidden lists of latencies and corresponding combined 
cross-collision matrices.


b)
Draw the state diagram for the two-functional pipeline.

6)
Chaining is a technique that improves performance of vector operations in a vector processor.  The following code is assumed:

For J = 1, 64

C(J) = A(J) + B(J)

D(J) = C(J) * E(J)

Endfor

Assume addition takes 8 clock cycles and multiplication takes 9 cock cycles.  Calculate the speedup when pipelining and chaining concepts are used.  Note:  the pipeline adder and pipeline multiplier are composed of 8 and 9 stages, respectively. 
7)
Three functional pipelines f1, f2, and f3 are characterized by the following reservation tables.  

f1
	
	1
	2
	3
	4

	S1
	X
	
	
	

	S2
	
	X
	
	

	S3
	
	
	X
	X



f2
	
	1
	2
	3
	4

	T1
	X
	
	
	X

	T2
	
	X
	
	

	T3
	
	
	X
	



f3
	
	1
	2
	3
	4

	U1
	X
	
	X
	

	U2
	
	
	
	X

	U3
	
	X
	
	


Using these three pipelines, a composite pipeline network is formed.  Each task going through this composite pipeline in the following order: f1 first, f2 and f3 next simultaneously, f1 again, and then the output is obtained.  The dual multiplexer selects a pair of inputs, (A,B) or (X,Y), and feeds them into the input of f1.  The use of the composite pipeline is defined by the combined reservation table:


a) Complete the following reservation table for this composite pipeline.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	S1
	X
	
	
	
	
	
	
	
	
	
	
	

	S2
	
	
	
	
	
	
	
	
	
	X
	
	

	S3
	
	
	
	X
	
	
	
	
	
	
	
	

	T1
	
	
	
	
	
	
	
	
	
	
	
	

	T2
	
	
	
	
	
	
	
	
	
	
	
	

	T3
	
	
	
	
	
	
	X
	
	
	
	
	

	U1
	
	
	
	
	X
	
	
	
	
	
	
	

	U2
	
	
	
	
	
	
	
	
	
	
	
	

	U3
	
	
	
	
	
	
	
	
	
	
	
	


b) Write the forbidden list and the initial collision vector.

c) Draw the state diagram.

d) List all simple cycles and greedy cycles.

e)
Calculate the MAL and the maximum throughput of this composite pipeline.

8)
Loop fusion is a technique that allows two or more loops that are executed the same number of times and that use the same indices to be combined into one loop.  Consider the following code segments:

For i = 1, n

X(i) = Y(i) * Z(i)

Endfor

For i = 1, n

M(i) = P(i) + X(i)

Endfor

a) Fuse these loops together.

b) For a register-to-register vector processor, what is the major hardware requirement in order to support loop fusion?

c) Assuming that the underlying architecture supports chaining, how does the compiler simplify the fused loop?
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