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Ithem 7 Explain your design techniques as many as you can. (10%)

2 (20%) A compiler designer is trymo to decide between two codes sequences for a particular
machme The hardware designers have supplied the following facts: ‘

Instruction class | CPI for this instruction class
A 1
B 2
C 3

For a particular high-level-language statement, the compiler writer is considering two code§

sequences that require the following instruction counts:

! Instruction count for instructions class
Code sequence | A B C
’ ! 2 I 2

2 4 1 I

E(a) What is the definition of CPI ? (5%) (b) Which code sequence executes the mosté
1nstruct10ns ? (5%) (¢) Which will be faster ? (5%) (d) What is the CPI for each sequence ‘7‘
(5%) :

10% If a machine has a CPI of 4 without any memory stalls and the miss penalty is 12 cycles§
for all misses, determine how much faster a machine would run with a perfect cache that
never missed. Use the frequency of loads and stores is 33% here.

4 (15%) Suppose we have a benchmark that executes in 100 seconds of elapsed time, where
90 seconds is CPU time and the rest is I/O time. If CPU time improves by 50% per year for

the next five years but I/O time does not improve, how much faster will occur program run at

ithe end of five years ?

5 (15%) Design a digital circuit which computers the sum of a stream of input numbers and
écounts the number of input receivers. (a) Develop an algorithm for the processing procedure
(5%) (b) Design a simple data-path with control signals identified. (5%) (c) Define the
Econtroller using finite-state machine and give an implementation. (5%)

6 (20%) (a) What is a TLB ? Is it necessary to flush the TLB when processor performs a
fcontext switching ? Why ? (10%) (b) How to handle a TLB |
{ miss ? (10%)





