
1. CS440 - Programming Languages and Translators
2. 3 Credit Hours (3 lecture hours)
3. Course Manager – Dr. XiangYang Li, Professor
4. Teacher Supplied Material - http://mccarthy.cs.iit.edu/cs440/
5. Study of commonly used computer programming languages with an emphasis on precision of definition and facility in use. Scanning, parsing, and introduction to compiler design. Use of compiler generating tools.

Prerequisite: CS330 and CS331

Required for Computer Science majors

6. Students should be able to:
· Explain major classes of programming languages: techniques, features, and styles. - Know how to use boxed and unboxed variables - Be able to use higher order functions. 

· How to specify formally the meaning of a language --- to people and to the computer. - Use Transition, Typing, and Denotational Semantics to define a language construct. - Be able to specify the language of regular expressions. - Determine if a grammar is LL, and write a parser for it using recursive descent. - Determine if a grammar is LR, and write a parser for it using a parser generator. - Describe the algorithm for both LL and LR parser generation. 

· Explain Recursion - Know how to use both tail recursion and standard recursion. - Know how to use higher order functions to eliminate recursion. 

· Explain Abstraction - Know how to create user-defined types. - Know how to use functions to model integers. - Know how to use trees to model language constructs. 

· Explain Transformation - Know how to interpret a language. - Know how to use unification.

· How to choose a language. 

· How to implement a language. 

· Emphasis: learn theory and apply it.
The following Program Outcomes are supported by the above Course Outcomes:

a. An ability to apply knowledge of computing and mathematics appropriate to the discipline

c. An ability to design, implement and evaluate a computer-based system, process, component, or program to meet desired needs.
i. An ability to use current techniques, skills, and tools necessary for computing practices.

j. An ability to apply mathematical foundations, algorithmic principles, and computer science theory in the modeling and design of computer-based systems in a way that demonstrates comprehension of the tradeoffs involved in design choices.
l. Be prepared to enter a top-ranked graduate program in Computer Science.

7. Major Topics Covered in the Course

1. Course Introduction, Recursion, User Defined Types, Higher Order Functions, Interpreters




7.5 hours
2. Regular Languages, Grammars, LL Parsing, LR Parsing, LR Parsing Tools, Lambda Calculus




9 hours
3. Unification, The Call Stack and the Heap, Transition Semantics, Natural Semantics, Type Semantics



7.5 hours
4. Variables, Parameters, Local State, Objects, Infinite Data, Continuation-Passing Style






9 hours
5. Prolog, Prolog's Cut Operator, Dynamic Prolog, Applications of Prolog 








6 hours
6. Meta-Programming



3 hours
Midterm Exams 



3 hours
 





45 hours


