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General overview of lecture: This course is intended to give the students a thorough knowledge 

of compiler design techniques and tools for modern computer programming languages. This course 

covers advanced topics such as data-flow analysis and control-flow analysis, code generation and 

program analysis and optimization. 

 

Prerequisites: Students should be familiar with the concepts in theory of computation (e.g., 

regular sets and context-free grammars); design and analysis of algorithms (e.g., asymptotic 

complexity, divide and conquer and dynamic-programming techniques); and have strong 

programming skills using dynamic, pointer-based data structures either in C or C++ programming 

languages. Students should also be familiar with basic concepts of imperative programming 

languages such as scoping rules, parameter passing disciplines and recursion. 

 

Learning outcomes: At the completion of this course, students are expected to: 

i. to better understand the mathematical foundations of computer science, 

ii. to gain experience with source code compilation and interpretation, 

iii. to understand the relationships between grammars and parsers, 

iv. to understand parsing algorithms and techniques, 

v. to understand parse generation software and their activities in Linux and Windows OS, 

vi. to gain an appreciation for applications of compiler design management 

 

Assignments: We expect to have 5 individual homework assignments throughout the course in 

addition to a Mid-Term Test and a Final Exam. Home works are due at the beginning of the class 

on the due date. Home works are organized and structured as preparation for the midterm and final 

exam, and are meant to be a studying material for both exams. There will also be 3 individual 

programming projects in this class. The goal of these projects is to have the students experiment 

with very practical aspects of compiler construction and program analysis.  

 

Grading: We will assign 10% of this class grade to home works, 10% for the programming 

projects, 10% for the mid-term test and 70% for the final exam. The Final exam is comprehensive. 

 

 

 

 



Courseware:  

Overview of the Compilation Process    

          1.  Phases and passes 

          2.  Lexical analysis 

          3.  Syntax analysis 

          4.  Semantic analysis 

          5.  Intermediate code generation 

          6.  Code generation 

          7.  Optimization 

          8.  Compiler development tools 

Introduction to Grammars and Their Uses  
          1.  Context-free grammars 

          2.  Describing programming language features 

          3.  Handling attributes (meaning) 

Lexical Analysis  
          1.  Recognizing lexemes 

          2.  Representing tokens 

          3.  Scanning techniques 

          4.  Regular expressions 

          5.  Available tools 

Symbol and Literal Tables   
          1.  Organization and access 

          2.  Entry fields 

Finite Automata   

          1.  Nondeterministic FA 

          2.  Conversion to deterministic FA 

          3.  Minimizing states 

Error Handling  

          1.  Reporting the error 

          2.  Recovery techniques 

Context-free Grammars   
          1.  Productions, alphabets and sentential forms 

          2.  Derivations and reductions 

          3.  Ambiguity 

          4.  Representing precedence 

          5.  Influence of semantics 

          6.  Influence of intermediate code form 

          7.  Methods of modifying grammars 

Parsing     

          1.  Top-down and bottom-up 

          2.  Shift-reduce approach 

          3.  LR parser 

          4.  Parse table use 

          5.  Driver routine 

          6.  Parse table construction 

          7.  FIRST and FOLLOW functions 



          8.  Handling conflicts in the grammar 

          9.  Parse table generators 

 

Further Readings 

Textbook: The recommended textbook for this class are as stated: 

Title: Compilers: Principles, Techniques and Tools 

Authors: A. Aho, M. Lam, R. Sethi and J. Ullman 

Publisher: Addison-Wesley 2nd edition 

ISBN-13: 978-0321547989 

 

Title: Engineering a Compiler 

Authors: Keith Cooper and Linda Torczon, 

Publisher: Morgan-Kaufman Publishers 

ISBN: 1-558600-698-X 

 

Title: Advanced Compiler Design and Implementation 

Author: S. Muchnick, 

Publisher: Morgan-Kaufmann Publishers 

ISBN: 1-558600-320-4 

 


