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REGULATIONS 2008
SIXTH SEMESTER
CS 62 - PRINCIPLES OF COMPILER DESIGN
COMPUTER SCIENCE AND ENGINEERING

Time: Three Hours Maximum: 100 marks

10.

ANSWER ALL-QUESTIONS
PART—A (10x2=20 marks)

What are the phases included in front end of a compiler?
What does the front end produce?

What is the input to lexical analyzer generator? What is
its output?

What should the ervor handler in a Parser do?

Which of the parser - bottom -up or top-down parser - is
called LR parser? Why is it called LR?

Give two examples of semantic analysis

What is the idea behind generating three address codes
during compilation?

What is done in data flow analysis? Why is it done?
What is a translation scheme?

Write any four issues that should be clear before writing a
code generator

Name any four typical Transformations that are made
during code optimization.
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PART-B (5x16=80 marks)

{)  Write the salient features of the
following type of compilers:

Native Code Cowpiler, Virtual Machine
Compiler, JIT Compiler, Pre-processor,
Pure interpreter

(i) What are the major data structures used
in a Compiler? Describe what is
represented by each of them.

Or

Illustrate Thomson's construction by drawing
a NFA for the regular expression (a / b)*a.
Convert this NFA to DFA using subset
construction. Write the algorithm for subset
construction.

Consider the following Pascal-like grammar
where terminals are in boldface:

< <vardecl > - var < decl list >

(¢

¢!

< decl list > — < decl> ; < decl list > | < decl>

<decl> — < id list>: id
<id list > — <id list >, id | id

() Eliminate left-recursion and left-factor
the grammar.

(i) Find the FIRST and FOLLOW sets for
all the non-terminal symbols of the new
grammar of part (a).
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(iv) Show the moves of the parser on
(a) varid, id : id
(b) var id, id
Or

() Explain in detail stack based allocation of (16)
space. Justify use of activation trees and
activation records in stack based allocation.
Write a simple program to implement a sort
procedure, Draw the activation tree when the
numbers 9, 8, 7, 6, 5, 4,3,2,1 are sorted. What
is the largest number of activation records that
ever appeaf together on the stack?

13. (a) Write syntax directed translation for the flow- (16)
of-control statements - i. If -then ii. If - then -

else iii. while and iv. For.

Using the translation, convert the following
statement to three address code:

if (x> 10) then
while (a > 10)
y =xta
else if (y > 100)

y=a
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Or

Translate the statement n = f (a[i]); into three (1
address statements. Assume a is an array of
integers and f is a function from integers to
integers. Write CFG to describe a function
declaration and a function call, Describe what
issues are to be considered while translating
function declarations and calls to three
address codes and the steps in writing syntax
directed translation.

What are the issues to be handled during code (1
generation? Explain how these issues are
handled. Give suitable examples to support
your explanation.

Or

Write a code generation algorithm to generate (1
code machine instructions for operations and
copy statements. Indicate the use of register
and address descriptors in code generation.
Trace the  algorithm and show the code
genevated for the following three address
statements:

t=a-b
u=a-c
v=t+u
a=d

d=v+u
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Explain the following type of optimization -
constant  propagation, constant folding.
strength reduction, dead code elimination.
Optimize the following flow graph using these
optimization methods.

T =0
2r=10

10:ro=raztr)
11:re=ri*re

13:store(r, rs)

Or

e

16)
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What are the sources of redundancy in code?
Give examples using flow graphs. When is a
flow graph said to be reducible? What are the
properties of natural loops?

For the flow graph shown in Q15a,

(1 Compute the dominator relation

(i) Find the immediate dominator of each
node

(iii) Construct the dominator tree

(iv) Find one depth first ordering of the flow
graph.

() Is the flow graph reducible?

(vi) Find the natural loops of the flow graph?
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