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{15%) Answer the following question about performance:
8 What is the Amdahl's Law? - ' _
b Given a computational task in which at most 20% portion can be parallelized, what
Js the maximal speedup vou can ohtain according E-ﬁ the Amdahi's Law? '
¢ .Suppose you want to achieve a speedup of 80 with a mmiti-processor system
with 100 processors. Suppose you aiready have a sequential program X.
Only what fraction of X can be sequential in order to achieve this goal?
{15%) Design a multiplier which can multipijr two n-bit integers. For simplicity, ¥OU Can
assume the thess integers are unsigned integers.
(25%) Consider the following DLX program, assuming that we have 5 Fipclining stages
of instruction ferch, instruction decode, execution, memory }eadfwrire, and write-back,
& Identify all hazards in this program.
.b Show how to nse data forwarding technigue to resalve thig problem. There should
be no stalis.
¢ How do you comneet the eircuits among pipelining stages o implement the data
forwarding? -
d  How to design the control logic for data forwarding? That is, how t check that data
forwarding is necessary? '
e Data forwarding ususlly needs a larger mitltiplexet in the ALU inputs. Show how
this is designecd. :
ADD R1,R2,R3 HE1=R2+RE3
SUB R4,R1, RS
AND R6, R, R7
OR  RBRLRY
KOR El0,R1,RI1
{25%) Answer the folluw_ing-questions:
a  What is the result of (-6) + (~13} in 2°s complement using an 8-bit code?
b (B + ADYAB' +CDY , : : '
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¢  What are denormal numbers in IEEE 754 floating-poiné  number
repre:santaticﬁ? SR '
(20%) Answer the faI]c-win.g Questions. L
a  {3%) What is control hazard i pipeline design? Give ane example.

b {5%) What are the 3 major categories for cache miss?
¢ (5%) What is'the psende-associative cache wehnique?
4 {5%) Compare page and Segment in memory management;



