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1 (15%; Design a counter using 3 D-flip-flops that generates the following sequence: 0 -—>
] - 2> 4 > 6 > 0 .. I an unused state is given, your circuit should be able to
adjust itseif to enter one of the above states {(i.e., 0, 1, 2, 4, 6) after some pulses.

2 {15%) Consider a 1Kx8 RAM chip (ie., it has 1024 bytes).

(3%} How many address lines and data lines are there in this chip?

=

b {4%) How many such chips do you need to construct a 16Kx 16 memory?
¢ ({4%) How many address lines and data lincs are there in the [6Kx16 memory?
d  {4%) What kind of decoder do you need to connect this LOKx 16 memory?
3 (25%) Answer the following questions about pipeline design.
a  (10%) Whal are the three major Kinds of pipeline hazards? Give one example for
gach of these hazards.
b {5%) What i5 the data {orwarding technigne? ¥hat kind of hazard can it solve?
¢ (5%) What is the branch prediction technique? What kind of hazaid can it solve?
d  (5%) Design a 2-bit branch predictor.
4 [15%) Consider a CPU with 3-stage pipeline (such as DLX} which mns the following
assembly code: '
LOAD Rl1,b
LOAD R2,c
. ALY R3,RLR2 M R3I=RI +R2; with a stall
| STORE a, R3
LOAD R4.e
LOAD RS, F
ADD FR6,R4,E5  /* Ro= R4+ R5; with a stall
STORE 4, Ré6
Suppose there are two stalls in the above program, gach falling between an occurrence
of adjacent LOAD and ADD instructions. Show how 1o reschedule the above code so
that all stalls can be removed.
5 {15%) Answer Ihe following questions about cache design;
a  {5%) What are the 3 major categories for cache miss?
b {5%) Suppose we enlarge our cache block size. Which of the abave cache misses
can be reduced? Which of the above cache misses will increase?
¢ {5%) What is the victim cache technigue?
6 JERETIEE C(ERE3 S #1540
a SiMD
b MIMD
¢ superscalar
d IEEE 754 for floating-point numbers
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