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COURSE CODE RCS 302: COMPILER CONSTRUCTION
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GENERAL INSTRUCTIONS:


Students are NOT permitted to write on the examination question paper during exam time.

This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:
 

This examination paper consists Questions in Section A followed by section B.

Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 

2. Keep your phone(s) switched off at the front of the examination room.

3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.

4. ALWAYS show your working.

5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.

6. Write your REGISTRATION No. clearly on the answer booklet(s).

7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  

8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.
QUESTION ONE 
COMPULSORY 





(30 Marks)
a) TechSolve Inc. is developing a compiler for a new programming language. One of the major focuses of the project is ensuring efficient code generation and optimization to produce high-performing machine code. Additionally, the compiler needs to effectively manage memory during compilation.

b) Define the process of code generation in compiler design and explain its significance in the compilation process.






(4 Marks)
c) Describe the steps involved in generating code from intermediate representations during the compilation phase.






(4 Marks)
d) Explain two common techniques used in code optimization and how they improve the performance of the generated code.





(6 Marks)
e) Define What is register allocation in the context of code generation, and why is it important?








(3 Marks)
f) Discuss the challenges associated with memory management during compilation, particularly with reference to identifiers, literals, and temporary variables
.(6 Marks)
g) Explain the differences between static and dynamic storage allocation in a compiler's memory management system. Provide examples of when each is used.
(7 Marks)
QUESTION TWO (15 Marks)

Memory management is crucial for efficient code execution and minimizing memory usage in compiler design. The compiler must efficiently allocate space for various program elements during both compilation and runtime.

a) Define memory management in the context of compiler design, and explain its role in overall system performance.






(3 Marks)
b) Discuss how a compiler manages symbol tables for identifiers and the role these tables play in memory management.






(4 Marks)
c) Explain the process of storage allocation for literals and how the compiler optimizes memory usage for constant values in a program.



(4 Marks)
d) Describe how temporary variables (temporaries) are handled during code generation and memory allocation. Why are they important?




(4 Marks)
QUESTION THREE (15 Marks)

a) Explain how local and global variables are handled differently by a compiler with regard to memory allocation. 






(5 Marks)
b) Discuss the role of symbol tables in tracking variables and functions during the compilation process. What information is stored in a symbol table?

(2 Marks)
c) What are activation records, and how do they assist in managing function calls and memory in compilers? Provide an example.




 (3 Marks)
d) Describe how garbage collection works in programming languages that support dynamic memory allocation, and how it is related to compiler design.

(5 Marks)
QUESTION FOUR (15 Marks)

a) Code optimization aims to enhance the performance of the generated machine code. However, it must be done without altering the original program's semantics (4 Marks)
b) What is code optimization in compilers, and why is it a critical phase in the compilation process?








(4 Marks)
c) Explain two types of code optimization: loop optimization and dead code elimination. How do they contribute to better performance?



(6 Marks)
d) Describe what is meant by "peephole optimization" and provide an example of how this technique is applied during code generation.




(2 Marks)
e) What is the role of data-flow analysis in compiler optimization, and how does it contribute to efficient code generation?




(3 Marks)
QUESTION FIVE (20 Marks)

a) Differentiate between static memory allocation and dynamic memory allocation in a compiler. Provide a scenario where each would be used.


(5 Marks)
b) Explain the concept of "scope" in programming languages and how a compiler manages the memory associated with different scopes.



(5 Marks)
c) Discuss the inline functions, and how can they affect code generation and optimization in a compiler?








(3 Marks)
d) Discuss the challenges a compiler faces when handling recursive function calls, particularly with regard to memory management. How are these challenges addressed?










(2 Marks)
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