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Catalog Description

Basic concepts and special-purpose facilities in programming languages examined through several representative languages. 3 hours lectures, 2 hours lab. Prerequisite: CS 400. 

Text Books and Other Source Materials

1. K. Arnold, J. Gosling, and D. Holmes: The Java Programming Language. Addison-Wesley Publishing Co., 3rd Edition, 2000. ISBN 0-201-70433-1 

2. Plus, on-line lecture material available from course home page 

Home Page 

http://www.cs.wright.edu/~tkprasad/courses/cs480/cs480.html 

Objectives

The student should have learned the following:

1. Object-Oriented Programming Fundamentals (illustrated through Java) 

2. Functional Programming Fundamentals (illustrated through Scheme) 

3. Simple Language Processing (through programming assignments)  

Course Content

	Week
	Lectures

	1
	Evolution of Programming Languages; Syntax Specification

	2
	Object-Oriented Programming; Java Design Goals

	3
	Types, Values, Variables; Arrays; Strings

	4
	Classes, Interfaces :  Inheritance, Polymorphism

	5
	Midterm,  Packages

	6
	Exceptions, Threads

	7
	Symbolic Data; List Processing

	8
	Imperative vs Functional Programming; Recursion

	9
	Higher-Order Functions; Scoping Rules; Closures

	A
	Meta-Circular Interpreter in Scheme


Class/Laboratory Schedule

Each week has two lectures of 75-minutes each. There is no scheduled lab. Students are expected to work in open labs for no less than 2 hours a week.

There are two programming projects for the course, one coded in Java (4 weeks) and another coded in Scheme (2 weeks).  The first project illustrates programming language processing in Java, the second project emphasizes recursive definitions in Scheme. The projects are evaluated based on code clarity and correctness. These projects must be work done solely by the student, except for the parts provided by the instructor.  

Contribution to Professional Component

This course emphasizes use of recursion for language definition and problem solving, which is also an important topic in Discrete Mathematics. Thus, CS 480 contributes to Criterion 4(b).

Course Contribution to Program Educational Objectives

This course contributes to the BS degree program objectives (Criteria 2) as follows. CS480 introduces, illustrates, and requires application (through course project) of fundamental concepts underlying the design and implementation of modern programming languages, thereby contributing to Criteria 2(a), and 2(b).  CS480 is normally scheduled in the evening hours to enable part-time students to register for it, thereby contributing to Criteria 2(d).

Course Contribution to Program Outcomes and Assessment
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Prerequisites by Topic

1. Fluency in imperative language, e.g., C, Pascal 

2. Familiarity with an object-oriented language, e.g., C++, Ada 95 

3. Software quality issues : correctness, efficiency, portability, etc 

4. Program development tools: editors, interpreters, and compilers 

5. Data structures and algorithms: stacks, queues, lists,  trees, tables, sorting and searching 

6. Discrete mathematics: sets, functions, relations, propositions, and predicates 

Oral and Written Communications

There are no oral presentations.  Students submit documented source code of their projects.  We do not claim that these constitute written communications.

Social and Ethical Issues

None.

Theoretical Content

The subject matter includes specification of language syntax using context-free grammars and of functions using recursive definitions. About 15% of the class time is devoted to theoretical issues.

Problem Analysis

The lectures cover analysis of modern languages such as Java, Scheme, etc.  

Solution Design

The lectures cover issues relevant to the design of modern programming languages. 

Skeletal solutions of the project are also provided by the instructor to guide the student.  

Learning Objectives and Desired Outcomes

Outcomes

The student should be able to apply the above concepts to the following:

1. Develop programs in core Java and Scheme 

2. Analyze and evaluate a modern programming language 

3. Solve problems using recursion 

4. Explain the role of languages in the construction of reusable and reliable software   

Outcome Measures and Assessment

Student progress in achieving the desired objectives and outcomes for this course will be monitored and measured through use of entrance and exit surveys, programming assignments, and examinations.

There is a self-assessment conducted at the beginning and another at the end of the term.  These forms are reproduced below.

Course Contribution to Program Outcomes and Assessment

Table of Criteria 3: Students who have successfully completed the course have

	a1
	an ability to apply knowledge of mathematics
	PX

	a2
	an ability to apply knowledge of science
	0

	a3
	an ability to apply knowledge of engineering
	PX 

	b1
	an ability to design and conduct experiments
	P

	b2
	an ability to analyze and interpret data
	0

	c
	an ability to design a system, component, or process to meet desired needs
	PX

	d
	an ability to function on multi-disciplinary teams
	0

	e
	an ability to identify, formulate, and solve engineering problems
	0

	f
	an understanding of professional and ethical responsibility
	0

	g
	an ability to communicate effectively
	P

	h
	the broad education necessary to understand the impact of engineering solutions in a global and societal context
	0

	i
	a recognition of the need for, and an ability to engage in life-long learning
	P

	j
	a knowledge of contemporary issues
	PX

	k
	an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice
	PX 


Supporting Statements
The course topics that support various Criteria 3 items are given below.

A1: Use of grammars for specifying languages, recursive function definitions, etc.

A3: Developing a Compiler for a simple arithmetic expressions language using Java,   Meta-circular interpreter in Scheme, etc. 

B1: Designing good test data. 

C: Designing an arithmetic expression to bytecode translator, list-processing functions, etc. 

G: Explaining a language design decision, motivating a language construct, etc.
I: Evolution and comparative study of programming languages.  

J: Study of modern object-oriented and functional languages. 

K: Recursive descent parsing using JDK 5 or Java IDEs, Dr. Scheme, etc. 
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Assessment of Prerequisites
Entrance Survey

Spring 2004, Section 01. Your Name (optional): _____________________________

The following survey is being conducted at the entrance, during the first week of classes. Results from the collected data are used to improve how our courses are conducted. Please complete as well as you can. Please feel free to attach in a separate sheet any comments that you may have.

This course depends on material taught in the prerequisite courses listed. We would like to learn if you have the background that we expect for this course as shown in the prerequisites listed by topic in Table 2. Please give us the instructor's name so that we may give him/her this feedback.

Table 1: Prerequisites by Courses

	Course Number
	Taken at
	Term/Year
	Instructor's Name
	Grade

	CS 400
	 
	 
	 
	 


Please assess how well you were prepared by assigning to yourself a letter grade (A, B, C, D, or F) to each of the prerequisite topics listed.

Table 2: Prerequisites by Topic

	Prerequisite Topic
	Grade

	Fluency in an imperative language, e.g., C, Pascal
	 

	Familiarity with an object-oriented language, e.g., C++, Ada95, Java, C#
	 

	Software quality issues: correctness, efficiency, portability, etc
	 

	Program development tools: editors, interpreters, and compilers.
	 

	Data structures and algorithms: stacks, queues, lists, trees, tables, sorting and searching.
	 

	Discrete mathematics: sets, functions, relations, propositions, and predicates.
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Assessment of Learning Objectives and Desired Outcomes
Exit Survey
Spring 2004, Section 01. Your Name (optional): ____________________________


The following survey is being conducted during the final week of classes. Results from the collected data are used to improve our courses. Please feel free to attach a separate sheet of comments.

 This course has the learning objectives listed below. In your opinion, how well did the course accomplish its objectives? Please fill in a letter grade (A, B, C, D, or F).

Table 1: Learning Objectives

	Object-Oriented Programming Fundamentals
	 

	Functional Programming Fundamentals
	 

	Simple Language Processing
	 


This course has the following desired outcomes. In your opinion, how well did the course accomplish these? Please fill in a letter grade (A, B, C, D, or F).

Table 2: Desired Outcomes

	Develop programs in core Java and Scheme 
	 

	Analyze and evaluate a modern programming language
	 

	Solve problems using recursion 
	 

	Appreciate the role of languages in construction of reusable and reliable software
	 


 



