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University Examinations 2014/2015 
 

THIRD YEAR, SECOND SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF 
SCIENCE IN COMPUTER TECHNOLOGY. 

 
CCS 3429: COMPILER CONSTRUCTION 

 
DATE: AUGUST 2015                                                                                           TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 

 

QUESTION ONE (30 MARKS) 

a) What is the difference between a compiler technology and an interpreter technology?  Give 
examples of languages that utilize each of these technologies.   (5 marks) 
 

b) Describe the synthesis part of the compilation process.    (6 marks) 
 

c) Given that the following string is tokenized and then sent to a parser, illustrate the output that 
you expect to come out of the parser       (5 marks) 
if (operator ==’+’) { } { }returnelsepr 'int'+  
 

d) Write the intermediate code representation for the statement x=3*4;-2   (4 marks) 
 

e) Explain the importance of compiler optimization and then write an optimized equivalent of 
your intermediate code in (d) above.       (10 marks) 

QUESTION TWO (20 MARKS) 

a) Describe the typical errors that a laxer is equipped to handle and then suggest remedial 
measures that the lexer will take once each type of error is encountered.  (6 marks) 
 

b) What is a context free grammar and why is it important to compiler designers? (4 marks) 
 

c) Write a context free grammar for a parser that will when implemented understand the four 
math operators of plus, minus, divide and multiply.     (10 marks) 
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QUESTION THREE (20 MARKS) 

a) Distinguish between tokens and lexemes.       (4 marks) 
b) Describe any two parameter passing methods that may be used to associate actual and formal 

parameters.          (4 marks) 
 

c) You are part of a team that is developing a parser for a simple language that understands Java 
language.  The team manager wants to employ the recursive descent parsing technique but has 
invited you to give a talk to justifying his decision in a seminar that is attended by your 
project team colleagues as well as project sponsors.  Discuss.   (7 marks) 
 

d) Given the following Java program that computes Fibonacci numbers is presented as input to a 
laxer, and assuming that the program is syntactically correct, what output would you expect 
from the lexer?          (5 marks) 
public class Fibo 
{ 
      public static int fib (int n) 
      { 
               if (n<2) 
            { 
                   return n; 
             } 
                return fib (n-1)  +  fib (n-2) ; 
      } 
      public static void main (String args [] ) 
     { 
         for (int n=0;n<16;n++) 
         { 
                  System. out printIn(“fib(“ + n + “) = “ +fib(n)); 
          } 
     } 
} 

QUESTION FOUR (20 MARKS)  
a) What do you understand by the phrase “static allocation” and what are its main limitations?

           (5 marks) 
b) Given the context-free grammar 
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and the input string 
str=your, 
use recursive descent parsing with backtracking together with parse trees to recognize the 
input string str.  Give a brief explanation at each step.    (4 marks) 
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c) Explain the meaning of the following parse tree implementation methods. 
• mknode (op, left, right)      (2 marks) 
• mkleaf (id, entry)       (2 marks) 
• mkleaf (num, val)       (2 marks) 
•  

d) Given pointers p1-p5, show how you can make calls to the methods in (c) above to construct a 
parse tree using bottom-up methods.       (5 marks) 

 
 
QUESTION FIVE (20 MARKS) 

a) Given the statement zyzyx −÷∗−÷= , draw a directed acyclic graph (dag) to represent it.
           (6 marks) 
 

b) Given the following basic block, explain how you would transform it in order to improve its 
efficiency.          (2 marks) 
a=b+c 
b=a-d 
c=b+c 
d=a-d 
 

c) Consider the following algebraic expressions and show how you would optimize them for 
efficiency           (3 marks) 
x**2 
2.0*x 
x/2 

 
d) In order to design a good code generator, a compiler designer must consider several design 

issues.  Briefly describe any two of these design issues.    (4 marks) 
 

e) With the aid of an algorithm, show how you can partition a sequence of 3-address statements 
into blocks.          (5 marks) 


