COURSE DESCRIPTION

	Department
	Computer Science

	Course Coordinator
	Dr. Ilyas Cicekli

	Course Number
	COP 5021

	Credit Hours
	3(3,0)      

	Course Title
	Program Analysis

	Prerequisites 
(by Topic)
	COP 4020  (Programming Languages I)  and 

COT 4210  (Discrete Computational Structures)

	Catalog 
Description
	Syntactic and Semantic analysis of programs. Theoretical and practical limitations, attribute evaluation, data flow analysis, program optimization, intermediate representations code generation. Tools to automate analysis.

	Textbook(s)
	Alfred V. Aho, Ravi Sethi, and Jeffrey D. Ullman,  "Compilers: Principles, Techniques, and Tools",  Addison-Wesley, 1986.  

Course Notes, by Dr. Ilyas Cicekli (available on Web site)

	References
	None

	Grading Policy
	1  Mid-term Exam (100 pts)         =  30%

1 Programming Project (100 pts) =  30%

1  Final Exam ( 100 pts )              =  40%

Exams are closed notes and closed book.  Make up exams are given for reasons of unavoidable personal emergencies. In programming project, students develop a simple compiler for a toy programming language, and prepare a project report.


Course Goals: 
1. To teach principles of compiler construction.

2. To teach different syntax analysis algorithms.

3. To teach attribute grammars and their evaluation methods.

Major Topics Covered in the Course:)

1. Structure of a compiler

2. Lexical Analysis

3. Syntactic Analysis and CFGs

4. Top Down Parsing Techniques – LL Parsers

5. Bottom Up Parsing Techniques – Operator Precedence Parsing, LR Parsers

6. Syntax-Directed Translation, Attribute Grammars and Evaluation of Attribute Grammars.

7. Type Checking, Run-Time Organization

8. Intermediate Code Generation

Laboratory projects (specify number of weeks on each):  

1. Build a simple compiler for a toy programming language. This programming project includes the construction of a lexical analyzer, a parser, a semantic-analyzer (type checking), and an intermediate code generator. Full semester project.

Estimate CSAB Category Content

	
	CORE
	ADVANCED
	
	
	CORE
	ADVANCED

	Data Structures
	
	35%
	
	Computer Organization 
and Architecture
	
	

	Algorithms Software Design
	
	50%
	
	Concepts of Programming Languages
	
	15%


Oral and Written Communications:

Every student is required to submit at least 1 written report  (not including exams, tests, quizzes, or commented programs) of typically  10  pages.

Every student is required to submit no oral presentations.

Social and Ethical Issues:

Not Applicable.

Theoretical Content:

The course is both theoretical and practical in content. Lectures present the theoretical and practical content of the course. The programming project provide the students with the opportunity to design and implement algorithms. Theoretical Content:


DFAs and Regular Languages
 
(  3 lectures)


LL and LR Grammars 



(  4 lectures )


Parsing Theory





(  3 lectures)


Attribute Grammars 




(  3 lectures )

Problem Analysis

Solutions to problem sets for exams are posted on the course web site in ample time prior to examination on the same subject matter.  Exams are closed book and closed notes.  Exams are comprehensive coverage of all material tested since the previous exam.  The Final exam is comprehensive. The purpose of the programming project is to implement some of the algorithm discussed in the class in a complete compiler project. 

Solution Design

Solutions to all problem sets and exams are made available to students on the course web site.
