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a. Explain the Booth's Algorithm {or integer multiplication,
b. What is the concept of RISC? - |
List at least three kinds of pipeline hazards..,
d.  What is superscalar processor? .
e. Show the IEEE 754 binary tepresentation of the number U 751 in smgle pl’BCISIOD (32
bits} and double precision (64 bits).
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2. (5%) (a). What is the Amdahl’s Law? According to thl't Iaw what can parameu:rs x y, N

" and z be in the following formuala:
I
speedup = ----r

X -+ ., (¥ .
(5%) {b) Given a problem in whlch at most 20% portmn can be paraIlehzed what is the
maximal speedup you can obtain accordm g to the Amdahl’s Law?

3, (5%) (a) What is loop unrolling? ) _ .
{10%) (b} We assume a RISC processor with plpelmmg Gwcn a hlgh level program .

R TR

- for (i=n;i>0;.4--) .

Am=Am+9®{ T

suppose the program is translated into an assembly code as follows:
SSEI ode a3 Konaw

0ot
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/i Initially, register R1 points to A[n].

loop: LOAD R2, (R1) fload Afi] to R2
ADD R2, R2, #999 {/add immediate 953 to R2
STORE MR, R2 /fstore the result
SUB RI, R, #] /ldecrement R1
BNEZ R1, loop /fbranch if R1 1s not zero

To exccule the program in a pipelined manner, suppose one stall must be
inserted (i) between LOAD and ADD, (i) between ADD and STORE, (iti)
SUP and BNEZ. Except these, no other stalls are needed. How do you apply
the loop unrolling technique to reduce the stalls? (Note: the more efficient you
program is, the more- .cllredits ):'01; }'na}. get. Assume that there are 16 general-

purpose registers.). ., 3 SR
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4. (5%) (a) What is branch prediction in CUP design? cLor
(5%) (b) Design a 1-bit branch predictof ( puesd taken or untaken based on (he behavior |
of the previous branch). B R T P

(5%) {c) Design a 2-bit branch predictor (guess takén of umakcﬁ:b'ased' on the ‘behavior -
of the pmkus two branches}. O 1 S L ERR ST
(5%) (d) What are the’ advantages and disadvantages of the 2+ b]t predlclor over the 1-bit .
predictor. Explain your answer. A ' RSP P
5. (10%YA sequential iefwork has one iriput and ohe output. TF the input sequence is 0101 - .
or 0110, then an output of two successive 1's will gceur. ' The network should
reset when the second output 1 occurs. For example:
input seguence = 010611101010101101 ..
output sequence= 000000000011000011
Derwe a Mealy slatc table and diagram for this network.” A
&8 (10%) Develop a 4- b1t cycljc shift reglster using 4 S-R’ fllp-flops “The cychc ‘shift
register should be driven by aclock O L I R
7. (10%) A CPU has & cache of sizé 8 Kbytes, Each block is 32 bytes. The cache data is

byte-addressable (i.c., each byte in a block can be specified and addressed). Show

the cache dcmgn when
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(a)a direct mapped stratcgy is ased "

{h) a 2-way set associative is used
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