	Department and Course Number
	CS 240
	Course Coordinator
	Mateen Rizki

	Course Title
	Computer Science I
	Total Credits
	4


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Mateen Rizki
	Date: May 04, 2005


Catalog Data
Basic concepts of programming and programming languages are introduced. Emphasis is on structured programming and stepwise refinement. 3 hours lecture, 1 hour lab. For CS/CEG majors familiar with a high level programming language.  Co-requisites: MTH 130 and 131 or MTH 134.

Textbook

1. Big C++, C. Horstmann and T. Budd, Wiley, 2005.
2. Language: Microsoft Visual C++ 6.0 Compiler, (available in the library)
Learning Objectives

The student should have learned the following:

1. The basic terminology of associated with computer systems including hardware and software.

2. The purpose of the tools needed to develop simple software applications including editors, compilers, linkers, loaders, and debuggers. 

3. Techniques for designing structured programs using stepwise refinement. 

4. The syntax and semantics of C++ excluding object oriented constructs. 

5. An appropriate style for writing and documenting programs. 

6. The techniques of locating and correcting both syntax and logic errors in code.

Major Topics Covered in the Course
1
Introduction to Computers and Programming 


Ch. 1

Number Systems






Appendix F


Data Types,  Variables, and Simple I/O



Ch. 2.1-2.4

2
Arithmetic and String Expressions




Ch. 2.5-2.6



Quick Introduction to Objects





Ch. 3

3
Basic Flow of Control (Conditional Decisions and Iteration)
Ch. 4

4
Functions







Ch. 5.1-5.6


5
Procedures and Software Design




Ch. 5.7-5.13

6
Classes 







Ch. 6


7
Advanced Flow of Control





Ch. 7

8
Testing and Debugging





Ch. 8
9
1-D Vectors and Arrays





Ch. 9.1-9.5.3

10
Multi-dimensional Vectors and Arrays



Ch. 9.5.4
Class/Laboratory Schedule

Each week has two lectures of 75-minutes each.  There are seven or eight laboratory projects for the course.  Each project is designed to explore aspects of the material presented during the previous week. Laboratory exercises typically require students to read existing code, make modifications, perform some simple analysis, or test some newly introduced language construct. Laboratory exercises are worth 20 points. If there is a pre-lab and in-lab component, each part is worth 10 points. The laboratory projects are evaluated based primarily on quality of the solution and accuracy of the results (20% of the course grade).
Programming Projects

There are five programming projects for the course.  Each project is designed to combine a few basic programming concepts in the context of a simple problem. High-level designs are typically provided and the students must refine the design, implement a solution, and test the resultant program.  Projects require students to integrate several different language constructs into a larger framework to complete the assignment. Programming projects are worth 100 points. The projects are evaluated based quality of the design, accuracy of the results, documentation. (30% of the course grade)

Contribution to Professional Component

CS240 contributes 4 hours to the Criterion 4(b).
Course Contribution to Program Educational Objectives

CS 240 contributes to Objectives 1 and 2.  

Course Contribution to Program Outcomes and Assessment
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Estimate CSAB Category Content
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	Data Structures
	1
	
	
	Concepts of PL
	2
	

	Algorithms
	1
	
	
	Comp Organization + Architecture
	
	

	Software Design
	
	
	
	Other
	
	


Prerequisites by Topic

1. Knowledge of some high level programming language (e.g., Pascal or C)

Oral and Written Communications
There are no oral presentations.  Students submit source code for their projects along with documentation.  We do not claim that documentation constitutes written communications.

Social and Ethical Issues

Students are taught that code reuse is an effective technique for rapidly developing program, but when using pre-existing work, proper citations to sources are required.

Theoretical Content

None.

Problem Analysis

Problem analysis is limited. Problems typically require students to identify a few logical tasks within a problem. A typical example is to compute the surface area of some unusual geometric shape that requires a student break the problem into simpler shapes, identify required inputs and desired outputs (e.g. write a program to compute the amount of paint needed to paint a barn with a gambrel roof).

Solution Design

Potential designs for each project are reviewed in class. Design alternatives are presented and discussed. Problems related to programming projects are used as examples (e.g. write a program to compute the amount of paint needed to paint a A-frame house or a water tower might be used as a sample problem if the students are asked to solve the problem mentioned in the previous section). Students refine the sample designs for their projects and implement solutions.

Learning Outcomes 

The students should be able to apply these concepts and techniques to:  

1. Formulate a design for a simple problem given a detailed list of requirements and specifications.  

2. Implement a well-documented, readable program for a given design.
3. Debug and test a program to verify that it meets requirements.

4. Hand-trace the operation of a simple program and describe its behavior.

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.  

	Department and Course Number
	CS 241
	Course Coordinator
	Mateen Rizki

	Course Title
	Computer Science II
	Total Credits
	4


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Mateen Rizki
	Date: May 04, 2005


Catalog Description

A continuation of CS 240. Emphasis is on data abstraction and software engineering. 3 hours lecture, 1 hour lab. For CS/CEG majors only.  Prerequisite CS 240. Co-requisites: MTH 229.

Textbook


Big C++, C. Horstmann and T. Budd, Wiley, 2005.

Language: Microsoft Visual C++ 6.0 Compiler, (available in the library)

Learning Objectives

The student should learn:

1. Techniques for object oriented programming (OOP). 

2. How to extend the language through the use of abstract data types (ADT).

3. The syntax and semantics of C++ constructs to support ADT and OOP including classes, protection, inheritance, virtual functions, and operator overloading. 

4. The principles of dynamic memory allocation and use of self-referencing structures. 

5. To use the special tools available to support OOP including projects and class browsers.

6. The students should be able to apply these concepts and techniques to:

7. Formulate an object-oriented design for a simple problem given a detailed list of requirements and specifications.

8. Implement an ADT using C++ classes.

9. Use existing objects to develop increasingly complex software applications.

10. Debug and test a program containing several interacting objects. 

11. Implement basic linked list structures and trace the behavior of programs that use dynamic memory allocation..

Topics Covered 
1. Review of C++ Classes and OOP
, Review of Vectors and Arrays
2. Pointers

3. Operator Overloading
4. Name Scope Management
5. Recursion
6. Sorting and Searching (linear and binary search, simple sorting techniques)
7. Dynamic Memory Allocation, and ADT List (self-referencing structures)
8. Inheritance and Polymorphism

Class/Laboratory Schedule

Each week has two lectures of 75-minutes each. There are eight laboratory projects for the course.  Each project is designed to explore aspects of the material presented during the previous week. Laboratory exercises typically require students to read existing code, make modifications, perform some simple analysis, or test some newly introduced language construct. Laboratory exercises are worth 20 points. If there is a pre-lab and in-lab component, each part is worth 10 points. The laboratory projects are evaluated based primarily on quality of the solution and accuracy of the results.  (20% of the course grade)

Programming Projects

There are four programming projects for the course.  Each project is designed to combine a few basic programming concepts in the context of a problem of intermediate complexity. Rudimentary designs are provided and the students must refine the design, implement a solution, and test the resultant program.  Some projects require students to use libraries of existing objects to develop solutions to more complex problems. Emphasis is on the design an implementation of reusable objects. Programming projects are worth 100 points. The projects are evaluated based quality of the design, accuracy of the results, documentation.  These contribute 35% of the course grade.

Contribution to Professional Component

CS241 contributes 4 hours to the Criterion 4(b).

Course Contribution to Program Educational Objectives

CS 241 contributes to Objectives 1 and 2.  

Course Contribution to Program Outcomes and Assessment
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Prerequisites by Topic

1. Knowledge of the basic terminology and operation of computer systems including hardware and software.

2. Knowledge of techniques for designing structured programs.

3. Knowledge of procedural programming using C++ including familiarity with techniques of documenting and testing programs.

4. Knowledge of algebra and trigonometry

Oral and Written Communications

There are no oral presentations.  Students submit source code for their projects along with documentation.  We do not claim that documentation constitutes written communications.

Social and Ethical Issues

None.

Theoretical Content

None.

Problem Analysis

Problem analysis is limited. Problems typically require students to identify a few logical objects in the problem and identify the interaction among these objects.

Solution Design

Potential designs for each project are reviewed in class. Design alternatives are presented and discussed in class. Sample objects are presented in class and through laboratory exercises. Students develop new objects based on their designs and elaborate on existing objects. The objects are then integrated to form solutions.

Learning Outcomes 

The students should be able to apply these concepts and techniques to:  

5. Formulate a design for a simple problem given a detailed list of requirements and specifications.  

6. Implement a well-documented, readable program for a given design.

7. Debug and test a program to verify that it meets requirements.

8. Hand-trace the operation of a simple program and describe its behavior.

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.

	Department and Course Number
	CS 242
	Course Coordinator
	Mateen Rizki
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	4


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Mateen Rizki
	Date: May 04, 2005


Catalog Description

Further refinement of the concepts covered in CS 241. 3 hours lecture, 1 hour lab. For CS/CEG majors only. Prerequisite CS 241. Co-requisites: MTH 230.

Textbook

1. Data Abstraction and Problem Solving with C++, 4th Edition, Addison-Wesley, 2005 
by Frank Carrano and Janet Prichard (Required)
2. Big C++, C. Horstmann and T. Budd, Wiley, 2005 (Recommended)
3. Language:
Microsoft Visual C++ 6.0 Compiler, (available in the library)

Learning Objectives

The student should learn:

1. How to analyze the time and space complexity of functions and simple programs. 

2. Basic abstract data types such as stacks, queues, and trees.

3. The use of recursion as a problem solving technique.

4. Fundamental techniques for searching and sorting data.

5. The students should be able to apply these concepts and techniques to:

6. Design and implement basic ADTs including stacks, queues, and trees.

7. Analyze the time and space complexity of alternative implementations.

8. Design, implement, and trace recursive programs.

9. Apply search and sorting techniques within various applications. 

10. Formulate designs for complex problems, evaluate alternative implementation, and integrate multiple objects to form complete applications.

Major Topics Covered in the Course

1-2.5
Software Engineering and Design 


Chapters 1 and 3

C++ Templates and Exceptions


Horstman and Budd: 
Big C++, Chapters 19,22


2.5-3
Recursion Revisited




Chapter 2 and 5

4
The Stack ADT 




Chapter 6

Stack Applications
5
The Queue ADT 




Chapter 7

Queue Applications

6-7
Searching and Sorting Algorithms 


Chapter 9

Computational Complexity

8-9
Hierarchical Data Structures 



Chapter 10

Binary Search Trees

10
The Table ADT




Chapter 11
Class/Laboratory Schedule

Each week has two lectures of 75-minutes each.  There are eight laboratory projects for the course.  Each project is designed to explore aspects of the material presented during the previous week. Laboratory exercises typically require students to read existing code, make modifications, perform some simple analysis, or test some newly introduced language construct. Laboratory exercises are worth 20 points. If there is a pre-lab and in-lab component, each part is worth 10 points. The laboratory projects are evaluated based primarily on quality of the solution and accuracy of the results.  (20% of the course grade)

Programming Projects

There are four programming projects for the course.  The projects are of moderate difficulty. A good solution to each program requires students to conduct some design process, formulate a set of objects, identify the communications among the objects, combine the objects to form a final solution. Some projects require students to analyze the complexity of their solution and/or write reports describing their results. The projects are evaluated based on the quality of the design, accuracy of the results, documentation (34% of the course grade).

Contribution to Professional Component

CS240 contributes 4 hours to the Criterion 4(b).

Course Contribution to Program Educational Objectives

CS 240 contributes to Objectives 1 and 2.  

Course Contribution to Program Outcomes and Assessment
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Estimate CSAB Category Content
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Prerequisites by Topic

1. Knowledge of object oriented design (OOD) and object oriented programming.

2. Knowledge of abstract data types (ADT) and the concepts of encapsulation and information hiding.

3. The ability to (a) implement objects in C++ and (b) integrate multiple objects to form complete applications.

4. Knowledge of dynamic memory allocation and self-referencing structures

5. Knowledge of calculus I (MTH 229)

Oral and Written Communications

There are no oral presentations.  Students submit source code for their projects along with documentation. We do not claim that documentation constitutes written communications. In at least one project, students perform a system simulation that requires them to perform a series of experiments. A report summarizing the results of these experiments along with a recommendation are required as part of the project. 

Social and Ethical Issues

None.

Theoretical Content

Time and space complexity analysis are presented. Students are expected to be able to bound the time/space complexity of their solutions. Students must be able to prove their choice of bounds using algebraic technique or limits.

Problem Analysis

Problems typically require students to identify a several logical objects in the problem and identify the interaction among these objects. The complexity of the problems demands good designs and increase emphasis is placed on the overall quality of the design. 

Solution Design

Potential designs for each project are reviewed in class. Design alternatives are presented and discussed in class. The use of basic data structures to solve complex problems is emphasized. Students learn to customize data structures using object-oriented features such as inheritance to simplify the solution of complex problems. 

	Department and Course Number
	CS 271 
	Course Coordinator
	Doom/Raymer

	Course Title
	Introduction to Bioinformatics
	Total Credits
	4


BS CE: Not Required; BS CS:  Not Required; BS CS (Bioinformatics): Required

	This document was prepared by: Doom/Raymer
	Date: May 10, 2005


Catalog Data

Introduction to Bioinformatics: Introduction to DNA as an information storage system, data searches and pairwise alignments, substitution patterns, protein folding, and proteomics.  Prerequisite: CS 240 or equivalent, BIO 112.

Text Books and Other Source Materials

1. D. Krane and M. Raymer, Fundamental Concepts of Bioinformatics, Benjamin/Cummings, 2003.
Home Page:  http://birg.cs.wright.edu/cs271
Learning Objectives

At the end of this course emphasizing a tools-oriented approach to bioinformatics, students should have learned the following:

1. Data structure in DNA

2. Data representation in Perl

3. Regular expressions

4. Pairwise alignments

5. Substitution patterns

6. Protein structure prediction and modeling

7. Proteomics

Prerequisites by Topic

1. Structured object-oriented programming 

2. The central dogma of molecular biology

3. Molecular and cellular basis for the unity of life

4. Evolution

Major Topics Covered in the Course
1. Module One: (Biology) Major biological issues that define the discipline: information storage in DNA, protein structure and function, the tools of molecular biology. (Computer Science) Programming environment: command line Unix, redirection, pipelines for STDIN and STDOUT, introduction to the Perl programming language. (Lab) DNA isolation and gel electrophoresis.

2. Module Two: (Biology) Simple pairwise alignments: simple searches, gaps, and techniques for scoring, strategies for efficient searches. (Computer Science) Programming primitives: Scalar and array variables in Perl, basic I/O, program control. (Lab) DNA sequencing demonstration and counting nucleotides.

3. Module Three: (Biology) Substitution patterns and phylogenetics: causes of variation in genes and lineages, molecular phylogenetics and phylogenetic trees. (Computer Science) Programming decomposition: functions and subroutines, parameter passing. (Lab) PCR demonstration and finding open reading frames.

4. Module Four: (Biology) Statistical and parsimony-based approaches to phylogenetics: distance matrix methods, cluster analysis and multiple sequence alignments, inferred ancestral sequences, molecular phylogenies. (Computer Science) Programming tools for bioinformatics: string manipulation and pattern matching in Perl, strategies for efficient searches: exhaustive, heuristic, and branch and bound. (Lab) Sterile techniques demonstration and parsing molecular data repositories.

5. Module Five: (Biology) Gene recognition: gene structure and density, introns and exons, transposition and repetitive elements, introduction to gene microarrays. (Computer Science) Proteomics: predicting RNA secondary structure, tools for molecular visualization and structural modeling, protein families, ligand screening, inhibition, and drug design. (Project) Final research project.

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.
This course introduces students to Perl, the most common computer language for biological data analysis 
Contribution to Professional Component

CS 271 contributes 4 hours to the Criterion 4(c)  General Education.  Engineering topics and basic sciences (biology and biochemistry) are covered.
Contribution to Program Educational Objectives

CS 271 emphasizes program objective 1.  The students work in cross disciplinary groups on a number of assignments.  Team participation, problem solving, and communication are a key element of the course.
 In addition, CS 271 contributes to program objective 2 by instructing the students in sound scientific methodologies and experimentation.

Course Contribution to Program Outcomes and Assessment
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	1.0
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Oral and Written Communications
Student projects in the course are completed on a team basis, such that each team has at least one “expert” in computer science and one in biology. This collaboration fosters the ability to communicate concepts between the two disciplines – the hallmark of a trained bioinformatician. There are no formal oral presentations or writing assignments.

Social and Ethical Issues

None.

Theoretical Content

This course presents the theoretic encoding of information through the use the genetic code of DNA as a specific example.  Counting theory and statistical probabilities are also introduced and utilized throughout the course.

Problem Analysis

Projects are designed to allow novice programmers an opportunity to develop computational skills and techniques useful for solving introductory problems in bioinformatics.

Solution Design

Skeletal solutions of each assignment are given by the instructor at the conceptual level in the lectures, and also in sample source code files.  The student needs to design further details and implement them.

Desired Outcomes

The student should be able to:

1. Employ web-based bioinformatics tools effectively

2. Solve data manipulation and analysis problems using PERL

3. Perform data searches on genomics and protein sequence data
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, homework, quizzes, examinations, and success in the courses that use CS 271 as a prerequisite.  There is a self-assessment conducted at the beginning and another at the end of the term. 
	Department and Course Number
	CS 340
	Course Coordinator
	Ronald F. Taylor

	Course Title
	Programming Language Workshop
	Total Credits
	1


BS CE:  Elective; BS CS:  Elective.

	This document was prepared by: Ronald F. Taylor
	Date: May 04, 2005


Catalog Description

Self-directed study in computer languages. Individual workshops are offered in significant languages such as Java, COBOL, PL/1, SNOBOL, LISP, SIMSCRIPT, and GPSS.  Currently the language workshop is in Java.  Students are expected to learn the language and solve a set of programming problems assigned to using Java 2 SDK 1.2.2 or latest version. There are no exams and only one class meeting in a quarter.  The instructor is available during posted office hours for clarifications and discussion of the programming assignments.  

Prerequisite:  CS 400 and experience with programming in C/C++ or Pascal/Ada.  May be taken for letter grade or pass/unsatisfactory.  1 credit hour.

 

The rest of this document describes a specific Programming Language Workshop in Java.
Text Books

1. Java: How to Program , Third Edition by H. M. Deitel and P. J. Deitel, 1999,  ISBN 0-13-012507-5. (or latest edition)

References

1. Core Java, Vol I - Fundamentals, C. S. Horstmann and G. Cornell, 1999, ISBN 0-13-081933-6. (or latest edition).

2. Core Java, Vol II - Advanced Features, C. S. Horstmann and G. Cornell, 1999, ISBN 0-13-081934-4. (or latest edition).

        

Home Page http://www.cs.wright.edu/people/faculty/rtaylor/cs340


Course Goals

The student should have learned the following:

1. The syntax and semantics of Java including object oriented constructs.

2. Development of classes for selected application projects

3. Development of classes with graphical output

4. Design of graphical user interface for selected application projects.

Major Topics Covered in the Course

Students work independently on selected projects to gain Java skills covering topics such as:

1. Introduction to object oriented programming in Java

2. Development of applications and classes.

3. Development and experimentation with graphics and Java2D..

4. Basic graphical user interface components

Class/Laboratory Schedule

The class meets as necessary. There are a total of four Projects assignments made during the quarter.  These are based on student interest or text problems.  Standards for preparation of Projects are discussed at the one class meeting.  

Estimate CSAB Category Content

	 
	Core
	Advanced
	 
	 
	Core
	Advanced

	Data Structures
	 
	0.5
	 
	Concepts of PL
	 
	1.5

	Algorithms
	 
	1.0
	 
	Comp Organization + Architecture
	 
	 

	Software Design
	 
	1.0
	 
	Other
	 
	 


 

Prerequisites by Topic

1. Ability to develop procedural programs in languages such as C/C++. 

2. Basic skills with software development tools including compilers and debuggers. 

3. Familiarity with data structures and basic constructs. 

4. Understanding of operation graphical user interfaces and applications.

Oral and Written Communications

There are no oral presentations.  Students are encouraged to interact with instructor by e-mail or in person and to share information obtained at seminars or from internet searches.  Students submit source code of their Projects along with any related written documentation.  

Social and Ethical Issues

None.

Theoretical Content

None.

Problem Analysis

Projects can involve open-ended investigation that requires some experimentation with algorithms.  

Solution Design

Programs developed by students must use the object-based features and existing Java classes as needed.

Learning Outcomes

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

1. Formulate a design for a Java program involving arrays and classes for example. 

2. Implement well documented program for a given design. 

3. Verify that design specifications are met by developing sample cases. 

4. Analyze any errors and incorporate code revisions for user-friendly operation. 

	Department and Course Number
	CS 400
	Course Coordinator
	Mateen Rizki

	Course Title
	Data Structures and Software Design
	Total Credits
	4


Catalog Description

Study of the implementation of data structures and control structures in professional computer programs. Introduction to the fundamentals of complexity and analysis.  Study of common standard problems and solutions (e.g. transitive closure and critical path).  Emphasis on high-level language software design. 3 hours lecture, 2 hours lab.  Prerequisites: CS 242, MTH 253, and MTH 257.

Text Books

1. Clifford Shaffer, A Practical Introduction to Data Structures and Algorithm Analysis, Prentice Hall. Source code URL: http://courses.cs.vt.edu/~cs2604.  Required text.

2. Robert Sedgewick, Algorithms in C++, Addison-Wesley.  Recommended text.

3. Paul W. Abrahms, Bruce Larson (contributor), Unix for the Impatient, Addison-Wesley Pub Co.  Recommended text.

Learning Objectives

The student should have learned the following:

1. Mathematical analysis of time and space efficiency.

2. Empirical analysis of time and space efficiency.

3. Design and implement abstract data types. 

4. Design and implement data structures suitable for certain applications.

5. Program non-graphical user interfaces.

6. Develop algorithms to solve specific problems

Prerequisites by Topic

1. Syntax and semantics of C++.

2. Program development tools: editors, compilers, linkers, debuggers.

3. Data structures: arrays, queues, lists, binary trees.

4. Matrices, linear equations and transformations

5. Discrete Mathematics: sets, propositions, and predicates.
Major Topics Covered in the Course

1. Introduction to Unix

2. ADT, Algorithm analysis, Lists, Stacks, Queues, Trees

3. General Trees
4. Searching
5. Graphs
6. Internal Sorting

7. External Sorting

8. Indexing
9. Advanced Tree Structures
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 generally three projects contributing a total of 25% to the grade. The projects are evaluated based on three criteria: (1) clarity and design choices, (2) correctness, and (3) efficiency. These projects are individual except for the parts provided by the instructor. The implementation must C++ on the Unix platform.

Contribution to Professional Component

CS400 contributes 4 hours to the Criterion 4(b).

Course Contribution to Program Educational Objectives

CS400 contributes to Objectives 1 and 2.  

Course Contribution to Program Outcomes and Assessment
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Estimate CSAB Category Content

	
	Core
	Advanced
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	Data Structures
	1.5
	
	
	Concepts of PL
	0
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	1.5
	
	
	Comp Organization + Architecture
	0
	

	Software Design
	1.0
	
	
	Other
	0
	


Oral and Written Communications

There are no oral presentations.  Students submit source code of their projects along with a "STATUS", a text file detailing problems and defects in their programs. They also have to solve and submit 6 homeworks that span the topics covered in class  

Social and Ethical Issues

None.

Theoretical Content

Time and Space Analysis of  algorithms and data structures including finding closed forms of recurrence equations using techniques, including the Master Theorem. Development of problem solving skills through developing algorithms in homework and during exams is also emphasized. The time devoted was approximately 20%.

Problem Analysis

The projects put the theoretical study of data structures and algorithms into application. Students are required to implement the projects based on design choices that will reduce the space requirements and increase the efficiency of the run-time of algorithms.

Solution Design

Class definitions and some implementation were included in one project. The students had to complete the design and implement portions that were not included in the project. Two of the projects require the students to design and implement algorithms from start to finish. They have been given the choice to develop their own or use source code from the book as a start.

Learning Outcomes

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

1. Develop, test and debug programs in Unix. 

2. Use and create class libraries

3. Improve the performance of programs by using different data structures

4. Implement binary and general trees. 

5. Use graph representations and algorithms.

6. Use different indexing techniques for file systems and multi-dimensional spaces.

7. Improve the problem solving skills in software engineering

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, homework, quizzes, examinations, and success in the courses that use CS400 as a prerequisite.  There is a self-assessment conducted at the beginning and another at the end of the term. 

	Department and Course Number
	CS 405 
	Course Coordinator
	Soon Chung

	Course Title
	Introduction to Database Management Systems
	Total Credits
	4


BS CE:  Elective; BS CS:  Required

	This document was prepared by: Soon Chung
	Date: 2004


Catalog Description

Survey of logical and physical aspects of database management systems, including entity-relationship and relational data models; physical implementation methods; Structured Query Language (SQL), relational algebra, relational calculus, and QBE; experience in creating and manipulating databases. 3 hours lecture, 2 hours lab. Prerequisite: CS 400.  

Text Books and Other Source Materials

1. R. Elmasri and S. B. Navathe, Fundamentals of Database Systems, 4th edition, Addison-Wesley, 2003. 

Learning Objectives

The student should have learned the following:

1. DB system concepts and architecture 

2. ER model for data modeling 

3. Relational data model and relational algebra operations 

4. Structured Query Language (SQL) 

5. Physical database design 

6. Functional dependencies and normalization of relations 

Prerequisites by Topic

1. Discrete mathematics: sets, propositions, and predicates. 

2. B-trees, Hashing. 

3. File structures. 

Course Content

	Wk
	Topics
	Read

	1
	DBMS concepts and architecture
	Chapter 1, 2

	2
	Entity-Relationship (ER) model
	3

	3
	Relational model and Relational algebra
	5, 6

	4
	ER to relational mapping
	9

	5
	SQL
	8, 9

	6
	Record storage and file organizations
	13

	7
	Index structures
	14

	8
	Functional dependencies and normalization
	10


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.  Project is paper review, programming, or DB design.  

1. Paper review: Papers reviewed 6%, technical quality 8%, written presentation 7%, discussion 9%.  Submit the topic and a list of 4 (or 5) selected papers. Submit the final report (around 25 pages in double space).  

2. Programming: Extendible hashing simulation using a high level programming language (C, C++, Java, etc). Design 5%, documentation 5%, correctness 15%, discussion 5%. 

3. Small database design and SQL programming using MS Access or some other DBMS.
Description of problem 4%, ER design 6%, Relational Schema 5%, SQL queries and results 8%, discussion 7%. 

Contribution to Professional Component

CS 405 contributes 4 hours to the Criterion 4(b).

Course Contribution to Program Educational Objectives

CS 405 contributes to Objectives 1 and 2.  

Course Contribution to Program Outcomes and Assessment
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Estimate CSAB Category Content

	 
	Core
	Advanced
	 
	 
	Core
	Advanced

	Data Structures
	 
	1.0
	 
	Concepts of PL
	 
	1.0

	Algorithms
	 
	1.0
	 
	Comp Organization + Architecture
	 
	 

	Software Design
	 
	1.0
	 
	Other
	 
	 


Oral and Written Communications

There are no oral presentations.  Students submit source code of their projects along with a "ReadMe.txt", a text file that highlights the design details as well as problems and defects in their program.  We do not claim that the ReadMe.txt constitutes written communications.

Social and Ethical Issues

None.
Theoretical Content

Relational algebra, functional dependency.
Problem Analysis

The project is about database management systems or database design reduced in size and sophistication to fit a 10-week course.  Detailed analyses of the requirements of the project are performed by the student before implementing them.

Solution Design

Skeletal solutions of the project are given by the instructor at the conceptual level in the lectures.  The student needs to design further details and implement them.

Learning Outcomes

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

1. Design ER models and relational DB schemas for real applications   

2. Use SQL queries on relational databases 

3. Design the physical database structures 

4. Implement DB transaction programs 

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, DB design assignments, SQL assignments, homework, quizzes, examinations. 

   

	Department and Course Number
	CS 409
	Course Coordinator
	Forouzan Golshani

	Course Title
	Principles of Artificial Intelligence
	Total Credits
	4


BS CE: Elective; BS CS:  Elective; BS CS (Bioinformatics): Required

	This document was prepared by: Prabhaker Mateti
	Date: May 10, 2005


Catalog Description

Problem-solving methods in artificial intelligence (AI) with emphasis on heuristic approaches. Topics include methods of representation, search, intelligent agents, planning, learning, natural language processing, logic, inference, robotics, and case-based reasoning. 3 hours lecture, 2 hours lab.  Prerequisite: CS 400 and CS 340 (LISP) or LISP programming experience.

  

Text Books 

1. S. Russell & P. Norvig, Artificial Intelligence: A modern approach. Prentice Hall, 1995. ISBN 0-13-103805-2. http://HTTP.CS.Berkeley.EDU/~russell/aima.html 

2. Norvig, P. Paradigms of Artificial Intelligence Programming: Case Studies in Common Lisp, Morgan Kaufman, 1992. ISBN 1-55860-191-0. (Advanced AI programming techniques.) http://www.norvig.com/paip.html 

3. Cohen, P. R., Empirical Methods for Artificial Intelligence. MIT Press, 1995. ISBN 0-262-03225-2 (HC). Suggested text, not required.

Home Page 

http://www.cs.wright.edu/people/faculty/mcox/Teaching/Cs409-609/ 

News Group 

wright.cs.cs409-cs609 Post all your questions, helpful comments, criticisms, and suggestions regarding this course (lectures, projects, home work, exams) to our news group. I am hoping for a lively discussion leading to good answers and clarifications. Keep an eye on this newsgroup.

Course Goals

1. to provide a basic survey of AI 

2. to develop a conceptual understanding of the basic issues and major topics in AI 

3. to develop design skills for building simple AI systems. 

4. to understand empirical methods in AI

Prerequisites by Topic

1. Data structures: Stacks, binary and n-ary Trees, and Graphs 

2. Algorithms:  Tree traversals, Searching

3. LISP programming experience.

Major Topics Covered in the Course

1. Introduction to AI and Symbolic Computation   

2. Intelligent Agents, Problem-Solving Agents and Representation

3. Problem Spaces and Search

4. Knowledge, Reasoning and Knowledge-Based Agents

5. Logic Representation and Inference

6. Case-Based Reasoning

7. Planning and Planning Agents, Case-Based Planning and PRODIGY Planning Demonstration            

8. Intro to Empirical AI, Exploratory Data Analysis, Performance Assessment   

9. Learning and Learning Agents

10. Communication Agents and Natural Language Processing

The Intelligent Agent Term Project

Twenty percent of the grade will be based upon a class project that you will design and implement individually. The project will consist of selecting an intelligent task and creating an intelligent agent that can perform that task. 

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. Lab work is a significant part of this course.  The laboratory experiments contribute 40% to the final grade. There are eight experiments worth 5% each.

Contribution to Professional Component

CEG 409 contributes 4 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 409 contributes to Objectives 1 and 2.  

Course Contribution to Program Outcomes and Assessment
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Estimate CSAB Category Content

	
	Core
	Advanced
	
	
	Core
	Advanced

	Data Structures
	
	 1.0
	
	Concepts of PL
	
	 1.0

	Algorithms
	
	 1.0
	
	Comp Organization + Architecture
	
	 0

	Software Design
	
	 1.0
	
	Other
	
	 0


Oral and Written Communications

The student will write a report explaining the design and representation choices in the term project, as well as the lessons learned from the exercise. The student will include a section that reports the experimental data given various environmental conditions, knowledge bases, or representations. The code will also be judged on software engineering terms, including modularity and understandability. This requires that the code be documented well and written cleanly. 

Social and Ethical Issues

The course contains a brief discussion of human/artificial-agent societies and also the discussion of responsibility of programmer versus program in actions of autonomous learning agents. 

Theoretical Content

Formal logic, first-order predicate calculus, statistics. 

Problem Analysis

The term project will consist of selecting an intelligent task and creating an intelligent agent that can perform that task. To do this, you will have to choose an agent type, percepts, actions, goals, knowledge, and environment for the agent. 

Solution Design

The student will then select a set of knowledge structures to represent these dimensions. Using the code for a basic agent framework provided in class, the student will then extend and evaluate the agent implementation based upon a performance criterion of the student's choice. The student will design and execute an experiment to provide a quantitative measure of the agent's performance according to the chosen criterion. 

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, homework, quizzes, and examinations.  There is a self-assessment conducted at the beginning and another at the end of the term.

	Department and Course Number
	CS 410
	Course Coordinator
	Thomas Sudkamp

	Course Title
	Theoretical Foundations of Computing
	Total Credits
	4


BS CE: Elective; BS CS: Elective; 


This document was prepared by: Thomas Sudkamp                                      Date: May 13, 2005

Catalog Description

Turing machines; mu-recursive functions; equivalence of computing paradigms; Church-Turing thesis; undecidability. 4 hours lecture. Prerequisite: CS 466. 

Text Book

Thomas Sudkamp, Languages and Machines: An Introduction to the Theory of Computer Science, 2nd edition, Addison-Wesley, Reading, 1997.

Home Page 

http://www.cs.wright.edu/~tsudkamp/courses.htm
Course Objectives
The students should develop an awareness of the capabilities and limitations of  algorithmic computation.  A student completing this course should have knowledge of 

1. Computation via Turing machines

2. The implications of the Church-Turing thesis

3. The undecidability of the halting problem

4. Using problem reduction to establish undecidability

5. The computability of recursive and partial recursive functions

Prerequisites by Topic

1. Naïve set theory

2. Use of grammars for the generation of languages 

3. Use of finite state machines for pattern recognition

Course Topics

The topics covered include

1. Countable and uncountable sets, diagonalization. T

2. Turing machines as language acceptors and language enumerators. 

3. Deterministic and nondeterministic machines. Multi-track and multi-tape machines.

4. Decision problems. 

5. Church-Turing thesis. 

6. Undecidability. The halting problem. Problem reduction. 

7. The Post correspondence problem. Rice's theorem. 

8. Recursive and mu-recursive functions. 

Course Contribution to Professional Component
CS 410 contributes 3 hours to criterion 4 (a) College Level Mathematics and 1 hour to Criterion 4(b) Engineering Design. 

Course Contribution to Program Educational Objectives
CS 466 contributes to objectives 1 and 2 by providing them with fundamental knowledge of the theoretical background of their discipline.  

Course Contribution to Program Outcomes and Assessment
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Estimate CSAB Category Content

	
	Core
	Advanced
	
	
	Core
	Advanced

	Data Structures
	
	
	
	Concepts of PL
	
	

	Algorithms
	
	       1.0
	
	Comp Organization + Architecture
	
	

	Software Design
	
	
	
	Other
	
	     3.0


Oral and Written Communications

Other than examinations and participation in class, there are no explicit oral or written requirements. 

Social and Ethical Issues

None.

Theoretical Content

The majority of this class is devoted to topics in the theory of computer science.   The particular topics are listed above.

Problem Analysis and Solution Design

The students are required to design solutions to decision and pattern recognition problems, both at a high level and using Turing machine.  Students must also be able to determine that certain problems have no algorithmic solution. 

Outcome Assessment

The students are assessed by a series of tests and/or quizzes administered throughout the quarter. There is also an entrance and exit survey.   

	Department and Course Number
	CS 415
	Course Coordinator
	Leo Finkelstein, Jr.

	Course Title
	Social Implications of Computing
	Total Credits
	3


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Leo Finkelstein, Jr.
	Date: May 18, 2005


Catalog Data

Examines the impact of computers and computing on society. Topics include privacy, dangers introduced by computer’s performing critical tasks, deskilling of the work force, evolving forms of computer crime, health hazards and the impact of computers on health care, e-commerce, and the new legal issues introduced by computing, especially those involving intellectual property.

Prerequisites by Topic

Competence in the writing process including presentation, style, organization, rhetorical principles, and academic research techniques. 

Text Books and Other Source Material

1. Leo Finkelstein, Jr., Pocket Book of Technical Writing for Engineers and Scientists, 2nd Ed. Boston: McGraw-Hill, 2005.  Required.

2. Leo Finkelstein, Jr., Pocket Book of English Grammar for Engineers and Scientists, 1st Ed. Boston: McGraw-Hill, 2006.  Recommended. 

Course Home Page is http://www.cs.wright.edu/~lfinkel/courseinfo.htm, and multiple WWW resource sites. A second domain, http://www.finkelnet.com, redirects to a special area of the course home page and provides easier access to academic materials for students..

Objectives  

This course has two primary objectives: 

1. Provide the student with a range of contemporary areas in computing where significant social implications exist and sensitize students to these implications. The approach here is more agenda setting--i.e., telling the student what to think about and not what specifically to think.

2. In the process of achieving the first goal, create a demanding written and oral communications structure for students to use that will enhance their oral and written communication skills, and provide them with a Writing Intensive Course in the Major.

Course Content

Intellectual property law and computers
1.5 classes

Software licensing



.5 class

Software piracy and computer crime

.1.5 classes

Computers and law enforcement

.5 class

Computers and personal privacy

1.5 classes

Workplace changes and health hazards
1.5 classes

Medicine, health care and ergonomics
1 class

Electronic commerce and banking

1 class

Education, entertainment, special effects
1 class

Review: Oral presentations and visuals 
7 classes

Review: Documentation, style and grammar
2 classes

Class/Laboratory Schedule

Classes meet for 75 minutes twice a week and include lectures, exercises, and student presentations.

Course Contribution to Program Outcomes and Assessment
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	Software Design
	 
	
	 
	Other
	 
	3.0


Oral and Written Communications

The course requires two major written assignments and two oral presentations (one associated with each written assignment).

Proposal Document and Presentation:

Students receive a formal Request for Proposal (RFP) for this assignment. Students in this course must come up with a topic that addresses a social dimension of computing technology, and must develop a complete research report on that topic. Students first produce a six-page proposal by which the proposed research topic is submitted for approval. This assignment not only gives students more experience in developing a coherent, organized, meaningful written document, it also requires them to think about the topic, and it provides experience in problem definition and analysis. Students must also deliver a five-minute oral presentation to the class on their proposed topic. This presentation gives them experience in extemporaneous presentation and communicates to the entire class what topic each member is working on.

Research Report Document and Presentation:

Students are expected to develop a quality research report on their topic. They are expected to do meaningful and substantial research into their topic, properly documenting all sources, and providing a professional product in the form of a formal research report at least 10 pages in length, not counting front material, abstract, references, or appendices. This project is designed to teach them to manage and execute a written research project, including all the tasks involved. It provides them not only more in-depth knowledge on their social implications of computing topic, but it also gives them the opportunity to further refine their writing skills. The Research Report Presentation is a 10-15 minute formal briefing, normally using PowerPoint charts, that deals in some manner with all or part of their research topic. The purpose of this assignment is to give students more experience in developing and delivering a formal briefing. It also provides an effective means of sharing each student’s research with the entire class.

Social and Ethical Issues

The class lecture and discussion topics vary somewhat quarter to quarter depending on what issues are contemporary and salient. However, as a rule, the class looks at the social implications of computing relative to the following topic areas: intellectual property and software licenses, piracy and computer crime, computers and law enforcement, invasion of privacy, healthcare and health hazards, e-commerce and on-line trading, education and entertainment, and critical reliance in the workplace.

Theoretical Content

None, except for basic “theory” for diffusion of technical innovations.

Problem Analysis

In this course, this primarily relates to a student coming up with a topic, then analyzing what needs to be done to create a meaningful and professional research project on that topic. In some cases, students may develop original research instruments relying on proper and adequate statistical controls. In most cases, however, they will rely on significant research sources available in the library, on the Web, and through their contact with experts in the field.

Solution Design

The overall design of the proposal and research report is provided to the student, and the student generally must follow this direction. Students have more flexibility to alter designs in the oral presentations

Desired Outcomes

1. Students will work in groups of three on a project that extends for two or more academic quarters. Student groups choose the problem with the guidance of the instructor. 

2. Students will develop and maintain their own work schedules with the guidance of the instructor. 

3. Students will be expected to apply knowledge learned in their other classes to the solution of their chosen problem. 

4. Students will produce both personal journals and group documents to record their efforts. 

5. Students will give a formal, graded group presentation each quarter. They will give informal presentations to the instructor weekly. 

6. Students will write about the possible legal, economic, and ethical significance of their work in their journals and will discuss them orally in their oral presentations. 

7. Students will produce test reports in their written documents. 

Outcome Measures and Assessment

Students are required to answer specific debriefing questions, such as the ones shown below, in a formal section of their final report. 

1. Did your group management style work? If so, why? If not, why? If you were to do the project again, what would you do the same, what would you do different?

2. Are there any particular safety and/or ethical concerns one could reasonably have concerning the use of the product(s) your group produced? If so, what are they? What steps did your group take to ensure these concerns were addressed. Are there any additional steps you would have taken if you had more time or if you were to do the project again?

3. Did you test your product(s). Are you sure they work as advertised? Why or why not. Can you think of any situations in which you haven't tested your product(s)? Are these situations significant? If you were to do this project again, what additional verification and testing procedures might you add?

Students are also given a video taped exit interview at the end of the course in which they are encouraged to expound on their answers to the formal debriefing questions as well as to add any additional commentary they wish. These discussions are used as a post-mortem on the project and focus the students on thinking about both their products and the processes which they used to create them.

	Department and Course Number
	CS 466
	Course Coordinator
	Thomas Sudkamp

	Course Title
	Introduction to Formal Languages
	Total Credits
	4



BS CE: Elective; BS CS: Required; BSCS (Bioinformatics): Elective

This document was prepared by: Thomas Sudkamp                                   Date: May 13, 2005

Catalog Description

Introduction to the theory of formal languages and automata.  Emphasis on those classes of languages commonly encountered by computer scientists (e.g., regular and context-free languages).  4 hours lecture.    Prerequisites: CS 400, MTH 257 or MTH 257 and completion of a 400 level math or statistics course.

Text Book

Thomas Sudkamp, Languages and Machines: An Introduction to the Theory of Computer Science, 2nd edition, Addison-Wesley, Reading, 1997.

Home Page 

http://www.cs.wright.edu/~tsudkamp/courses.htm

Course Objectives and Outcomes

The overall objective of this course is for students to begin to have a sense of the importance of the theoretical foundations of the discipline.   After completion of the course, the students should be familiar with

6. The use of grammars for language definition.

7. The fundamentals of parsing.  

8. The use of regular expressions for pattern descriptions.

9. Pattern recognition with finite automata.

10. The relationships between finite automata and regular languages.

Prerequisites by Topic

4. Naïve set theory

5. Mathematical induction 

6. Elementary data structures (stacks and queues)

Course Topics

The topics covered include

1. Review of naive set theory, recursive definitions, and proofs by induction. 

2. String operations, regular sets and languages. 

3. Context-free grammars, derivations, derivation trees, and regular and context-free languages.  

4. Ambiguous grammars. 

5. Parsing: top-down and bottom-up parsing. 

6. Normal forms: Derivation of Chomsky and Greibach normal forms.

7. Deterministic finite automata (DFA). Nondeterministic finite automata. DFA minimization.

8. Relationships between regular grammars and finite automata. Pumping lemma. Closure properties for regular languages. 

Course Contribution to Professional Component
CS 466 contributes 2 hours to criterion 4 (a) College Level Mathematics and 1 hour to Criterion 4(b) Engineering Design. 

Course Contribution to Program Educational Objectives
CS 466 contributes to objectives 1 and 2 by providing them with fundamental knowledge of the theoretical background of their discipline.  

Course Contribution to Program Outcomes and Assessment
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	3.0


Oral and Written Communications

Other than examinations and participation in class, there are no explicit oral or written requirements. 

Social and Ethical Issues 
None

Theoretical Content

The majority of this class is devoted to topics in the theory of computer science.   The particular topics are listed above.

Problem Analysis and Solution Design

Students must design finite state automata to recognize patterns.  They must also construct grammars generate languages that match a syntactic specification. 

Outcome Assessment

Student performance is assessed by a series of quizzes and/or exams administered throughout the quarter.  There is also an entrance and exit survey. 

 

	Department and Course Number
	CS 470
	Course Coordinator
	Mateen Rizki

	Course Title
	System Simulation
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective

	This document was prepared by: Mateen Rizki
	Date: 2004


Catalog Description

Introduction to simulation and comparison with other techniques. Discrete simulation models. Introduction to queuing theory and stochastic processes. Comparison of simulation languages. Simulation methodology and selected applications. 3 hours lecture.
Textbook

A. M. Law and W. D. Kelton, Simulation Modeling and Analysis (3nd Edition), McGraw-Hill, 2000.


Language


MODSIM and SIMSCRIPT programming manuals by CACI Inc. (available online)

Course Goals

The student should have learned the following:

1. Difference between continuous and discrete simulation. 

2. The relationship between a real system, model, and simulation. 

3. The operation of random number generators.

4. How to select input distributions to drive a simulation. 

5. How to design a simulation experiment. 

6. How to evaluate the output of a simulation.

7. The students should be able to apply these concepts and techniques to:

8. Analyze a real system and formulate a model. 

9. Design and implement either a continuous or discrete event simulation. 

10. Identify input distributions for simulations using real system data. 

11. Conduct simulation experiments and interpret the results 

12. Present a report that addresses a specific question using the results of the simulation.

Prerequisites by Topic

1. Knowledge of basic probability and statistics. 

2. Familiarity with object oriented programming in C++ 

3. Knowledge of basic data structures including lists and queues 

4. Ability to use software tools such as spreadsheets and plotting packages
Major Topics Covered in the Course

1. Basic Simulation Concepts, Object Oriented Simulation

2. Discrete Event Simulation and the Simscript / ModSim Languages

3. Simulation Methodologies

4. Probabilistic Aspects of Simulation

5. Review of Probability, Random Number Generators, Random Variates

6. Statistical Aspects of Simulation

7. Selecting Input Distributions, Analysis of Output

8. Experimental Design

9. Simulation Languages

10. Project Presentations

Programming Projects

There are thee programming projects for the course. The first two projects are designed to familiarize students with the issues related to system simulation. The first project involves a continuous systems simulation while the second involve a discrete event simulation. Students are expected to design experiments, collect results, and present a short written report documenting their experiments and recommending a course of action. The students choose a third project with the instructor’s approval. This project involves posing a question about a real system, developing a model, measuring real data, fitting distributions, conducting experiments, performing statistical analysis, writing a report, and making an oral presentation.

Estimate CSAB Category Content

	
	Core
	Advanced
	
	
	Core
	Advanced

	Data Structures
	
	
	
	Concepts of PL
	
	1

	Algorithms
	
	1
	
	Comp Organization + Architecture
	
	

	Software Design
	
	2
	
	Other
	
	


Oral and Written Communications

Students must submit a report with each project that discusses their experimental design, presents experimental results, and addresses a question posed by the instructor. The first two reports are typically 3-6 pages in length. The final report is typically longer and the student must give an oral presentation of their final project. 

Social and Ethical Issues

The improper use of system simulation is discussed. Techniques for recognizing flawed experiments that produce invalid or misleading conclusions are outlined. 

Theoretical Content

A probability and statistics are reviewed. The basis for random number generation and various random distributions are discussed. Techniques for estimating parameters with desired confidence levels are discussed. Simple queuing theory is reviewed. 

Problem Analysis

Students are required to pose questions and then develop models to address their questions. Students must learn to identify the static and dynamic structure of a real system of interest and determine the type of model best suited to describing their problem. Issues related to model decomposition and the process of formalizing a model and translating it into a simulation program are discussed in class and student apply these techniques to their problem. 

Solution Design

The students must be able to take a model and collect real data, fit distributions, implement a simulation program, conduct experiments, and perform statistical analysis of the results Students are expected to be able implement models as simulation programs in both general-purpose programming languages as well as specialized simulation languages. The emphasis is on the process of design and analysis.

	Department and Course Number
	CS 471 
	Course Coordinator
	Doom/Raymer

	Course Title
	Algorithms for Bioinformatics
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective; BSCS (Bioinformatics): Required
	This document was prepared by: Doom/Raymer
	Date: May 10, 2005


Catalog Data

Algorithms for bioinformatics including, substitution patterns, cluster analysis, parsimony approaches, gene recognition, protein folding, and proteomics.  Prerequisite: CS 271, CS 400, BIO 210 and 211, CHM 213.
Text Books

2. D. Krane and M. Raymer, Fundamental Concepts of Bioinformatics, Benjamin/Cummings, 2003.
3. J. Setubal and J. Meidanis, Introduction to Computational Molecular Biology, Brooks/Cole 1997. 

Home Page:  http://birg.cs.wright.edu/cs471
Learning Objectives

At the end of this course students should have learned the following:

8. Basic Graph Theory

9. Basic Complexity Theory

10. Optimization Techniques, including dynamic programming

11. Contemporary techniques for bioinformatics research

Prerequisites by Topic

1. The chemistry of carbon compounds

2. Data and control structures for computer programs

3. Fundamentals of complexity and analysis

4. The flow of genetic information from DNA to protein

5. Prokaryotic and eukaryotic cell structure and function

6. Chromosome structure, replication, and repair

Major Topics Covered in the Course
1. Module One: (Biology) Basic concepts of molecular biology: mechanisms of molecular genetics, transcription, translation, protein synthesis, and how the genome is studied. (Computer Science) Review of data structures and complexity, introduction to interval graphs, review of analyzing and designing algorithms, recurrence relations, introduction to the concept of NP-completeness, decision, and optimization problems. (Lab) Graph structures.

2. Module Two: (Computer Science) Introduction to dynamic programming, optimal string alignment using dynamic programming, double dynamic programming. (Biology) Sequence comparison and searching: global, local, and semi-local comparison, general and affine gap penalty functions, comparing multiple sequences, BLAST and FASTA. (Lab) Sequence comparison.

3. Module Three: (Biology) Fragment assembly of DNA: base call errors, unknown orientation, repeated regions, and other biological complications. (Computer Science) Optimization algorithms: greedy and heuristic algorithms for shortest common super-string, reconstruction, and multicontig. (Lab) Fragment assembly.

4. Module Four: (Biology) Physical mapping of DNA: restriction site mapping, hybridization mapping, and mathematical models for mapping strategies. (Computer Science) Molecular structure prediction: recurrence relations for determining total free energy of a structure, protein folding, branch and bound techniques for protein threading. (Lab) Protein threading.

5. Module Five: Contemporary algorithms for bioinformatics research: Introduction to the use of classifiers, genetic algorithms, Markov models, and other contemporary tools for research computation. (Project) Final research project.

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. 
Students address one of a variety of different bioinformatics research questions during this course. We provide, several research problems of appropriate scale. 

Contribution to Professional Component

CS 471 contributes 4 hours to the Criterion 4(c) General Education.  Engineering topics and basic sciences (biology and biochemistry) are covered.
Contribution to Program Educational Objectives

CS 471 emphasizes program objective 1.  The students work in cross disciplinary groups on a number of assignments.  Team participation, problem solving, and communication are a key element of the course.  
In addition, the course is a capstone course in BS CS Bioinformatics involving a significant design project implemented in cross-disciplinary teams of computer scientists, engineers, and biological scientists.

Course Contribution to Program Outcomes and Assessment
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	Core
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Oral and Written Communications
Student projects in the course are completed on a team basis, such that each team has at least one “expert” in computer science and one in biology. This collaboration fosters the ability to communicate concepts between the two disciplines – the hallmark of a trained bioinformatician. Students are required write a literature survey for their research topic prior to initiating solution design. The final project for each team is presented as a research manuscript suitable for peer review in a professional journal.  

Social and Ethical Issues

None.

Theoretical Content

This course emphasizes the theoretical basis of computer science through discussions of complexity theory, optimization techniques (including dynamic programming, greedy approaches, and evolutionary approaches), basic graph theory, and other concepts necessary to the discussion and creation of algorithms.

Problem Analysis and Solution Design

The course project is designed to allow advanced programmers an opportunity to demonstrate their computational skills and techniques towards solving open questions in bioinformatics. Students have access to related research papers and are expected to conduct a limited literature survey in the topic of their final project.

Desired Outcomes

The student should be able to:

4. Produce novel solutions to open problems in bioinformatics

5. Compare DNA and protein sequences

6. Use modern methods to predict protein secondary structure from sequence information

7. Assemble DNA sequence fragments using shotgun assembly techniques

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, homework, quizzes, and examinations.  
There is a self-assessment conducted at the beginning and another at the end of the term. 

	Department and Course Number
	CS 480
	Course Coordinator
	Krishnaprasad Thirunarayan

	Course Title
	Comparative Languages
	Total Credits
	4


BS CE:  Elective; BS CS:  Required.

	This document was prepared by: Krishnaprasad Thirunarayan
	Date: May 11, 2005


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.
	Department and Course Number
	CEG 255
	Course Coordinator
	Thomas C. Hartrum

	Course Title
	Introduction to the Design of Information Technology Systems
	Total Credits
	4


BS CE:  Elective; BS CS:  Required.

	This document was prepared by: Thomas C. Hartrum
	Date: May 12, 2005


Catalog Data

Introduction to the design of information systems comprising modern technologies such as SQL database programming, networks, and distributed computing with CORBA, electronic and hypertext (HTML) documents, and multimedia. Prerequisite: CS 241. 

Text Books and Other Source Materials

Cay Horstmann, Big Java, 2nd edition, Wiley, 2006, ISBN 0-471-69703-6.

Home Page: http://www.cs.wright.edu/~matson/ceg255_s05.htm 

Learning Objectives

The student should have learned the following: 

1. An understanding of what can be accomplished by using modern language features to develop a distributed information technology system. 

2. Basic Java Programming. 

3. Introductory Java GUI Swing Programming. 

4. Basic relational database, SQL, and JDBC concepts. 

5. CORBA concepts. 

6. Introductory distributed multi-tier architecture concepts. 

Prerequisites by Topic

1. General C/C++ programming syntax. 

2. Object-oriented programming (objects and classes). 

3. Inheritance. 

4. C++ strings. 

5. C++ file I/O. 

6. Modularity and information hiding. 

7. Compiling and linking multiple files.

Course Content
1. Introduction, Objects and Classes. 

2. Data Types, decisions, Iterations, Classes and Arrays. 

3. Basic Graphics. 

4. Event Handling, GUI. 

5. GUI, Midterm. 

6. RDBMS/JDBC. 

7. CORBA.

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 is effectively one project encompassing the entire course.  However, this is organized as four programming homework problems that serve as building blocks for the project.  These count 40% of the course grade.  The “project,” which counts an additional 10% for a total of 50% of the course grade, ties the homeworks together into an integrated distributed system.

The homework and projects are evaluated on the following criteria: (1) execution (the code must compile and execute); (2) correctness (meets the stated specification); (3) documentation; and (4) programming style.  These are individual efforts, done only by the student (except for code provided by the instructor). 

Contribution to Professional Component

CEG 255 contributes 4 hours to Criterion 4(b), including engineering design.

Course Contribution to Program Educational Objectives

CEG 255 contributes to Objectives 1 and 2.  By studying various architecture and coding aspects of distributed database systems using graphical user interfaces (GUIs) this course develops design skills in the students.  Detailed examination of these concepts in Java, along with the projects, extends the students' implementation abilities.  The students acquire design and programming skills applicable to other, more advanced courses.

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students submit documented source code of their projects and homework.  Although documentation is part of the basis for grading, we do not claim that it constitutes written communications.

Social and Ethical Issues

None.

Theoretical Content

None.

Problem Analysis

The homework and project involve a distributed information system involving a GUI user interface, SQL backend database, and CORBA distributed objects.  It is scoped in size  and sophistication to fit a 10-week course.  Detailed analyses of the requirements of the project are performed by the student before implementing them.

Solution Design

The projects involve a distributed information system involving a GUI user interface, SQL backend database, and CORBA distributed objects, scoped in size  and sophistication to fit a 10-week course.  Architectural design alternatives are discussed at the conceptual level in the lectures, and in examples.  Design tradeoffs are discussed.  Some design decisions are made by the instructor and become part of the requirements.  The students make further design decisions and implementation decisions in Java.

Learning Outcomes

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

1. Develop, test, and debug basic Java GUI programs. 

2. Define an SQL database and query it using JDBS calls from Java. 

3. Create a remote object and/or remote object factory using CORBA’s Java IDL. 

4. Use the above together to develop a distributed information technology system. 

Outcome Measures and Assessment

Students are assessed by two exams (25% each).  In addition, application of the concepts covered in class is assessed by four programming homeworks and the project design and implementation (50%).  There is a self-assessment conducted at the beginning of the course, and another at the end.  These forms are included below. 

	Department and Course Number
	CEG 260
	Course Coordinator
	Jack Jean

	Course Title
	Digital Computer Hardware/Switching Circuits
	Total Credits
	4


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Jack Jean
	Date: May 05, 2005


Catalog Data

Topics include switching algebra and switching functions, logic design of combinational and sequential circuits using TTL, combinational logic design with MSI and LSI, busing, storage elements, and instrumentation. 3 hours lecture, 2 hours lab. Prerequisites: CS 142 or 240 or CEG 220 or EGR 153.

Text Books and Other Source Materials

M. Morris Mano and Charles R. Kime, Logic and Computer Design Fundamentals, 3rd Edition, Prentice-Hall, 2004, ISBN 0-13-140539-0
Home Page: http://www.cs.wright.edu/~jjean/course/260
Objectives

The student should have learned the following:

1. Boolean algebra and their application to the design of logic circuits

2. Analysis of logic circuits

3. The design and testing of logic circuits using SSI and MSI components

4. The design and use of simple sequential circuits

5. Number systems and binary arithmetic

Prerequisites by Topic

1. Structured, modular algorithm design

2. High-level programming language implementation of algorithms

3. Verification and testing of computer programs

4. Intermediate algebra

Course Content

	Week
	Contents
	Read

	1
	Intro to digital design, number systems, gates 
	1.1-1.6, 2.1

	2 
	Boolean algebra and combinational circuit design
	2.2-2.3

	3
	Boolean algebra, Karnaugh maps
	2.4

	4
	MIDTERM #1; Karnaugh maps
	2.5

	5
	Karnaugh maps, circuit design and analysis
	2.6-2.9, 3.1-3.6

	6
	Decoders, encoders, and multiplexers 
	4.1-4.6

	7
	Latches and flip-flops; MIDTERM #2
	6.1-6.3

	8
	Flip-flips, Registers
	6.6, 7.1

	9
	IC Counters
	7.6

	10
	Binary arithmetic, adders, and subtractors
	5.1-5.4


Class/Laboratory Schedule: 

Each week has two lectures of 75 minutes each and a scheduled lab of 110 minutes.  Students have 24 hours a day, 7 days a week lab access.

There are seven lab projects for students to familiarize with the usage of SSI and MSI logic gates, test instruments, a schematics editor, and a simulator.  The first project takes two weeks and each of the others takes one.  Students need to solve pre-lab and post-lab questions for most of the projects.  A student has to pass the laboratory in order to pass the course.

Contribution to Professional Component

CEG 260 contributes 4 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 260 contributes to Objective 1.  Students learn to design and test digital circuits in this course.

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral/written presentations.

Social and Ethical Issues

None.

Theoretical Content

Number Systems, Boolean Algebra, and Binary Arithmetic: two weeks.

Problem Analysis

For most laboratory projects, in-lab and post-lab questions are raised so as to force students to analyze the experimental results. 

Solution Design

For laboratory projects, skeletal solutions of the project, e.g., circuit diagrams, are given in the handout or by the instructor at the conceptual level in the lectures.  The student needs to design further details and implement them.

Learning Objectives and Desired Outcomes

Outcomes

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

1. Minimize logic functions through Boolean algebra and/or Karnaugh maps, to either minimal SOP or POS form.

2. Analyze the functionality and timing of logic circuits.

3. Minimize circuit gate count, IC count, or time delay.

4. Design and test digital logic circuits using TTL chips, multi-meters, and oscilloscopes.

5. Understand decoders, multiplexors, bus logic and basic sequential circuits.

6. Use accepted standards to document logic designs.
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, homework, quizzes, examinations, and success in the courses that use CEG 260 as a prerequisite.

There is a self-assessment conducted at the beginning and another at the end of the term.  

	Department and Course Number
	CEG 320
	Course Coordinator
	Michael L. Raymer

	Course Title
	Computer Organization and Assembly Language Programming
	Total Credits
	4


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Michael L. Raymer
	Date: May 08, 2005


Catalog Description

Terminology and understanding of functional organization and sequential operation of a digital computer. Program structure, and machine code and assembly language topics including addressing, stacks, argument passing, arithmetic operations, traps, and input/output. Computer organization topics include program control and sequencing, memory organization, cache, virtual memory, and interaction with I/O devices.  Macros, modularization, linkers, and debuggers are used. 4 credit hours. Prerequisites: CEG 260, and CS 242.

Text Books

1. Carl Hammacher, Zvonko G. Vranesic and Safwat Zaky, Computer Organization (5th Ed.), 2002: McGraw-Hill. ISBN 0-07-232086-9. 

2. Motorola 68000 family Programmer's Reference Manual, 1992, Motorola, Inc. 

Home Page http://birg.cs.wright.edu/ceg320 

Course Objectives

After successful completion of this course, the student should have learned the following:

1. Binary and hexadecimal number systems, 2's complement arithmetic 

2. CPU organization and sequential control 

3. Memory organization and addressing modes 

4. Parameter passing and the stack 

5. I/O concepts, interrupts and polling, DMA 

6. Memory, cache, and virtual memory 

Prerequisites by Topic

1. Comfortable developing programs in C/C++

2. Data structures: Arrays, Stacks, and Lists 

3. Arithmetic and logic operations on binary numbers 

Major Topics Covered in the Course

1. Number systems, addressing modes

2. Assembler directives, the symbol table

3. Flow control and branching

4. Machine code

5. The stack and subroutines, Parameter passing, stack frames

6. Computer organization: I/O basics

7. Vectors, Interrupts, and DMA

8. Cache and the memory hierarchy

9. Virtual memory and advanced topics

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.

Laboratory Projects

Five laboratory projects are assigned during the course.  These assignments comprise 25% of the course grade, and require the student to put the concepts learned in class into practice by writing functional assembly language programs 

Course Contribution to Program Educational Objectives

This course brings together topics in hardware organization and digital logic with concepts in software design and execution.  A key objective of the course is that students will appreciate the relationship between high level code that they write and the resulting machine code and its execution on the hardware.  In addition, the students will continue to develop their program design and debugging skills.  

Contribution to Professional Component

This course covers issues in numeric representations and mathematics in a variety of number systems including hexadecimal, binary, and decimal operations.  This section of the course helps to fulfill the ABET requirement that the program provide “knowledge of mathematics through differential and integral calculus”.  In addition, attaining knowledge of “computer science, and engineering sciences necessary to analyze and design complex … software” is a primary learning objective of the course and is strongly emphasized.  

Course Contribution to Program Outcomes and Assessment

 

	a
	b
	c
	d
	e
	f
	g
	h
	i
	j
	k

	PXX
	PXX
	PXX
	0
	PXX
	PX
	P
	P
	0
	P
	PXX


Estimate ABET CAC Category Content

	 
	Core
	Advanced
	 
	 
	Core
	Advanced

	Data Structures
	 
	 
	 
	Concepts of PL
	 1.0
	

	Algorithms
	 
	 
	 
	Comp Organization + Architecture
	 2.0
	

	Software Design
	 
	1.0
	 
	Other
	 
	


Oral and Written Communications

There are no oral presentations.  Students submit source code of their projects along with header comments that highlight the design and implementation details of their program. We do not claim that the header comments constitute written communications.

Social and Ethical Issues

Social, ethical and legal issues are integrated into course content throughout the class.  For example, ethical coding practices and data privacy are discussed during lectures pertaining to the stack, as the ability to manipulate the call stack is a commonly-used technique in writing viruses and worms.

Theoretical Content

None.

Problem Analysis

Each laboratory project involves a problem analysis component. Objectives for each assignment are described in the lab specifications. Students must design a high-level language or pseudo-code algorithm that satisfies the problem requirements, and then implement this code in assembly language in as efficient a manner as possible.

Solution Design

Design and implementation of an appropriate and efficient algorithm is the most significant portion of each laboratory project. The list of assembly language instructions and addressing modes available grows with each project, and students are expected to utilize the instructions and concepts from the course lectures to implement functional, efficient programs.

Outcomes

The student should be able to apply these concepts to:

1. Develop, test and debug programs Motorola 68000 assembly language. 

2. Understand and use the stack to pass parameters to subroutines. 

3. Understand the relationship between high-level code and the resulting assembly code 

4. Interface with I/O devices. Write simple polled and interrupt-driven I/O device drivers in assembly language.

	Department and Course Number
	CEG 333
	Course Coordinator
	Prabhaker Mateti

	Course Title
	Introduction to Unix
	Total Credits
	2


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Prabhaker Mateti
	Date: April 04, 2005


Catalog Data

Introduction to the use of Unix and Unix tools as a problem-solving environment. Emphasis on the shell, files and directories, editing files, user process management, compiling, and debugging. 

Prerequisite: CS 241.

Text Books and Other Source Materials

PABL 

Paul W. Abrahams, Bruce R. Larson, UNIX for the Impatient , Second Edition, Addison-Wesley, 1995, ISBN 0201823764.

Home Page 

www.cs.wright.edu/people/faculty/pmateti/Courses/333/  Contains notes for each week.

News Group 

wright.ceg.333 
Course Objectives

The student should have learned the following:

1. Understand the command-line user interface 

2. Understand the edit-compile-test-debug cycle of program development   

3. Understand what scripting is   

4. Develop a feel for a Windows-alternative OS

Course Content

	

	Intro to Unix. Linux, X11, xterm,and KDE, Emacs, ssh, sftp

	emacs and bash

	regex; Ten Most Essential Commands: ls,cd,mkdir,rm,... 

	The UNIX File System: ls -lisa, ln, chmod, file, size

	Unix Prog Environment: g++, libc, env, Midterm Exam 

	Unix Programming Environment: indent, make, gdb, man, nm

	Text Searching and Editing: grep  and sed ; find

	emacs 

	Unix Utilities: ps, top, kill, cat, dd

	bash scripting

	Final Exam


Class/Laboratory Schedule: 

Each week has one lecture of 50-minutes, and one practice session of 50 minutes. There is no scheduled lab. Students are expected to work in open labs as needed.

The projects contribute 30% to the final grade. There is a project in five parts worth 5+5+10+5+5% respectively. Each piece takes two weeks.

Contribution to Professional Component

CEG 333 contributes 2 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 333 contributes to Objectives 1 and 2.  Through exposure to the use of an operating system other than Windows, it widens the skills.  The design experience gained through the course project is realistic.

Course Contribution to Program Outcomes and Assessment
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Prerequisites by Topic

1. Programming (C++) Concepts: Variables, arrays, loops, if statements, recursion 

2. Program development tools: editors, C++ compilers, linkers, debuggers   

3. Windows OS power user 

4. Can read email using Unix 

5. Can surf the web using Unix 

6. Remote computers: telnet, ftp, rlogin, ssh, sftp

Oral and Written Communications

There are no oral presentations.  Students submit source code of their projects along with a "ReadMe", a text file that highlights the design details as well as problems and defects in their program.  We do not claim that the ReadMe.txt constitutes written communications in the sense intended by this section.

Social and Ethical Issues

The development of user interfaces, and permissions to various computer resources is presented in the societal context..

Theoretical Content

None.

Problem Analysis

The projects are about using an OS and a shell in performing various typical tasks. The requirements of the problem are analyzed by the student before implementing them.
 

Solution Design

Skeletal solutions of parts of the project are given by the instructor at the conceptual level in the lectures, and also in source code files.  The student needs to design further details and implement them.

Learning Objectives and Desired Outcomes

Outcomes

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

1. Comfortable in using  Unix/Linux at the command-line level   

2. Can manage files on Unix: ls, cd, mkdir, rm, ln, chmod ...   

3. Can use Unix program development tools: emacs, make, man, g++, gdb   

4. Can write bash scripts   

5. Can use tools such as:  file, size, grep,  sed, find ps, top, kill, cat, dd   

6. Can use remote computers: telnet, ftp, rlogin, ssh, sftp
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, homework, quizzes, examinations, and success in the courses that use CEG 333 as a prerequisite.

There is a self-assessment conducted at the beginning and another at the end of the term.  

	Department and Course Number
	CEG 360
	Course Coordinator
	Travis Doom

	Course Title
	Digital System Design
	Total Credits
	4


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Travis Doom
	Date: April 04, 2005


Catalog Description

Design of digital systems.  Topics include flip-flops, registers, counters, programmable logic devices, memory devices, register-transfer level design and basic microcomputer organization.  Students must show competency in the design of digital systems.  3 hours lecture, 2 hours lab.  Prerequisite: CEG 260.

Text Books and Other Source Materials 

1. Required: 
Mano, Morris and Kime, Charles (2004).  Logic and Computer Design Fundamentals 3e, Prentice-Hall, ISBN 0-13-140539-X

2. Recommended: 
Givone, Donald (2003), Digital Design: Principles and Design, McGraw-Hill, ISBN 0-07-119520-3. 

Course Home Page: http://www.wright.edu/~travis.doom/courses/CEG360.  

Course Goals

The student should have learned the following:

1. The basic types of flip-flops and their characteristics.

2. The characteristics of standard sequential devices, including counters and registers.

3. The characteristics of a variety of programmable devices, including PLDs, RAMs, and ROMs.

4. Basic microcomputer organization.

Prerequisites by Topic

1. Fundamentals of Boolean Algebra, including the minimization of logic functions to SOP or POS form. 

2. Analysis of logic circuits. 

3. The design and testing digital designs using SSI and MSI components. 

4. Optimization techniques to minimize gate count, IC count, or time delay. 

5. The design and use of simple memory devices and sequential circuits 

6. Decoders, multiplexors, and bus logic. 

7. Documentation standards for logic designs. 

Major Topics Covered in Course

1. Introduction to basic sequential devices

2. Flip-flop applications, clocked synchronous state machine (CSSM) analysis

3. Principles of CSSM design.  State diagrams, state assignment, minimal cost vs. self-correction, state reduction, and methods of synthesis.

4. CSSM design practices: Documentation, timing, and devices.

5. Counters and their applications

6. Registers and their applications

7. MSI design methodology

8. Programmable logic devices

9. Memory devices and computer logic

Laboratory Projects

The laboratory projects are designed to help students learn the course concepts and are the primary course "homework". Each of the four projects consists of one or more "pre-lab" designs which must be turned in before scheduled "in-lab" sections where students are asked to demonstrate and answer questions about their project. In order to pass this course, a student must attain a passing grade (70%+) in the laboratory. 

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communication

Students are required to submit their lab books weekly.  Labbooks are graded on correctness, methodology, content, and style.  There are no oral presentations.

Social and Ethical Issues

No major social or ethical issues are covered in this course save those relating to academic honesty and workplace ethic.  Approximately 30 mins are devoted to these topics.

Theoretical Content

The minimization of state machines (one course period) requires a basic introduction to finite state machines, definitions of equivalence, and theoretic techniques to prove or disprove such equivalence.  The theoretical aspects of RISC and CISC based design methodology also require one course period.

Problem Analysis and Solution Design

This course focuses on problem analysis and solution design (in general) with specific application to the area of digital design. Three two-week and one three-week laboratory projects are assigned in this course.  The first laboratory project is a relatively straightforward review of prerequisite material and an introduction to the tools.   The second two labs are highly analysis driven.  In these labs the students are provided with descriptions of problems in a natural language and must devise a digital system (complete with timing diagrams) to solve the stated problem. In the final lab, the students must implement a basic microprocessor for which they are given relatively detailed specifications and then devise (on their own) an appropriate microprogram for the control store to complete the stated functionality of the device.

Learning Outcomes

The student should be able to:

1. Analyze and design sequential logic circuits.

2. Utilize CAD tools to implement and debug simulations of  combinational and sequential designs of moderate complexity.

3. Produce an appropriate state table and state diagrams for a sequential system.

4. Use accepted standards to document sequential logic designs.

	Department and Course Number
	CEG 402 
	Course Coordinator
	Bin Wang

	Course Title
	Introduction to Computer Communication
	Total Credits
	4


BS CE:  Required; BS CS:  Elective.

	This document was prepared by: Bin Wang
	Date: May 05, 2005


Catalog Description

Introduction to Computer Communication Design Survey of modern digital communications techniques. Focus on serial transmission over public communications channels. Topics include information content and coding, asynchronous and synchronous formats, concentrating and multiplexing, channel properties, modulation techniques, common carrier services, error sources and control, regulatory policies, and networks and their analyses. Students must design both hardware and software components of computer communications systems. Prerequisite: CS 400.

Textbooks and Other Source Materials

1. Computer Networking: A top-down approach featuring the Internet, 3rd Ed. Kurose & Ross, Addison-Wesley, 2005. 

2. CEG 402/602 Lab Manual, P. Chen, 1996. 

Home Page 

 http://www.cs.wright.edu/~bwang/ceg402.htm 

Course Objectives

The student will learn the following:

1. OSI seven-layer model/Internet protocol five-layer model 

2. Classification of networks and network services

3. Representative application layer protocols: HTTP, DNS, ftp etc.

4. Principles of reliable data transfer and flow control

5. Transport layer protocols: TCP and UDP 

6. Internet protocol 

7. Internet routing protocol

8. Multiple access protocols

9. Local area networks

10. Serial communication using UART for Data-Link layer 

11. Implementation of Internet protocol and communication using UART 

Prerequisites by Topic

1. Basic microprocessor architecture 

2. C or C++ 

3. Development tools such as editors, compilers, linkers, debuggers 

4. Data structure tools such as arrays, stacks, queues, lists, binary trees 

5. Design of algorithms and analysis of algorithms for efficiency 

Major Topics Covered in the Course

1
Introduction: computer networks and the Internet; Basic networking concepts
2
Application layer: DNS, Web and HTTP
3
Application layer: FTP, email, content distribution, peer-to-peer applications etc
4
Transport layer: principles of transport layer protocols; UDP
5
Transport layer: principle of reliable transfer (stop and wait, sliding window, …)
6
Transport layer: TCP, reliable data delivery, connection management, flow control
7
Network layer and routing: router architecture, IP, IP addressing, packet forwarding
8
Routing algorithm: link state routing, distance vector routing
9
Link layer: Error detection and correction techniques MAC protocols
A
LAN addressing and ARP, Ethernet, Hubs, Bridges, Switches, PPP, wireless network basics
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. Lab work is a significant part of this course.  There are projects for the course. Labs constitute 30% of total grade. The labs are described in P. Chen, CEG 402/602 Lab Manual, 1996. 

Contribution to Professional Component

CEG 402 contributes 4 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 402 contributes to Objectives 1 and 2.   Networking knowledge is crucial to a computer engineer in this Internet-based world.  The experience gained through the course project is realistic.

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students submit source code of their projects along with a "ReadMe", a text file that highlights the design details as well as problems and defects in their program.  We do not claim that the ReadMe.txt constitutes written communications.

Social and Ethical Issues

None.

Theoretical Content

None.

Problem Analysis

The projects are about a component of network systems reduced in size  and sophistication to fit a 10-week course.  Detailed analyses of the requirements of the project, e.g., the implementation of a certain protocol, are performed by the student before implementing them. 

Solution Design

The projects are about a component of network systems reduced in size and sophistication to fit a 10-week course.  Skeletal solutions of the project,  e.g., the implementation of a certain protocol,  are given by the instructor at the conceptual level in the lectures, and also in source code files.  The student needs to design further details and implement them.

Learning Outcomes

By the end of the quarter, the students will be able to apply the concepts learned to:

1. Design and configuration of subnet in Internet 

2. Decomposition of complex networks to simple ones  

3. Decomposition of protocol stack to layers and analysis of interaction of protocol layers

4. Design and analysis of reliable data communication protocols

5. Design and analysis of routing algorithms and protocols

6. Design of programs using UART and interrupt controller 

7. Design and implementation of a local area network communication using UART and interrupt controller 

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, lab projects, homework, quizzes, and examinations. 

There is a self-assessment conducted at the beginning and another at the end of the term.  
	Department and Course Number
	CEG 416
	Course Coordinator
	Daniel Lee

	Course Title
	Matrix Computations
	Total Credits
	4


BS CE:  Elective ; BS CS:  Elective

	This document was prepared by: Daniel Lee
	Date: May 10, 2005


Catalog Data

Survey of numerical methods in linear algebra emphasizing practice with high-level computer tools. Topics include Gaussian elimination, LU decomposition, numerical eigenvalue problems, QR factorization, least squares, singular value decompositions, and iterative methods. Prerequisites: MTH 253 or 355; and CS 142 or 241.

Text Books and Other Source Materials

1. Biswa Datta, Numerical Linear Algebra,  Brooks/Cole Publishing Company, 1995, ISBN 0-534-17466-3. 

2. Richard Bronson, Matrix Operations, Schaum’s Outline, McGraw-Hill, 1998, ISBN 0-07-007978-1.

Home Page:  http://www.cs.wright.edu/~dclee/ceg416.htm
Learning Objectives 

The student should have learned the following:

1. Understand linear equation methods 

2. Understand eigenvalues and singular values

3. Geometric insight into matrix problems

4. Understand formulation of least squares

5. Understand convergence of iterative methods

6. Ability to adapt and apply math software

Prerequisites by Topic

1. Linear equations and transformation.

2. Algebraic eigenvalue problem.

3. Programming with arrays, functions and libraries 

4. Logic and basic mathematical proof.

5. Application software: e.g. Matlab

Course Content

 Week          Topics
   1              Review of Linear Algebra, Introduction to Matrix Computations and Matlab 
   2              Solving Linear Equations by Direct Methods
   3              Solving Linear Equations by Iteration  
   4              Linear Equations: Software and Applications  
   5              Introduction to Eigenvalue Problems 
   6              Eigenvalue and Eigenvector Problems: 
   7              Eigenvalue and Eigenvector Problems: Software and Applications  
   8              Singular Value Decomposition and Applications  
   9              Orthogonalization and Least Squares      
 10              Special Topics and Parallel Computations  (if time permits)
 

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.

Contribution to Professional Component

CEG 416 contributes 4 hours to the Criteria 4(a) Mathematics and Basic Sciences and 4(b) Engineering Topics.
Course Contribution to Program Educational Objectives

CEG 416 contributes to Objectives 1 and 2.  It contributes to solid understanding of mathematical principles and trains students to apply the mathematical knowledge to problem solving and software implementation. 

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students submit source code of their homework/projects along with written documentation.  Each assignment must contain a written summary of the assignment.  Discussion is encouraged in class and occasionally a student may be asked to present a solution of a problem to the class.

Social and Ethical Issues

None specifically; however, lectures do include significant comment on the importance of writing quality software which as been thoroughly tested and checked.  For example, structural or civil engineering programs must be based on numerical algorithms that are stable and accurate when applied to design and analysis of bridges and earthquake resistant buildings.

Theoretical Content

About two weeks total is spent on relating computational material to basic concepts learned in applied linear or matrix algebra courses.  Since matrix computation does require a significant mathematical background, more or less time may be spent depending on the particular interests and capabilities of the students.  The theoretical content of the course is also justified since about one third to one half of the students in a typical class are registered as graduate mathematics students.

Problem Analysis

Homework and projects include selected open-ended exercises that require numerical experimentation with algorithms.  For example, when iterative methods do not converge for certain matrix eigenvalue problems, students are required to analyze the theoretical basis of the method and examine workable modifications to algorithms to handle special cases.

Solution Design

Design experience is necessarily related to algorithm design.  Programs developed by students must be designed in a modular form and use of object-oriented features in Matlab is encouraged.

Desired Outcomes

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

1. Solve equations by variations of Gauss method.

2. Solve equation by LU and Cholesky decomposition

3. Solve sparse and bounded equations

4. Solve the symmetric eigenvalue problem

5. Use of iteration for equation and eigenvalues

6. Use of  QR and Jacobi transformation methods

7. Solve singular value problem

8. Solve the unsymmetric eigenvalue problem

9. Appreciation of parallel processing

10. Solve least square problem

11. Analysis of methods using norms

12. Analysis of convergence of methods

13. Ability to select correct methods for problems

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, homework, quizzes, examinations, and success in the courses that use CEG 320 as a prerequisite.

	Department and Course Number
	CEG 428
	Course Coordinator
	Forouzan Golshani

	Course Title
	Linear Optical Systems for Computer Engineers
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective.

	This document was prepared by: Prabhaker Mateti
	Date: June 03, 2005


Catalog Data

Introduction to linear optical systems, transformation properties of optical systems, correlation, convolution, diffraction, applications related to optical computers,  such as beam steering for optical interconnection, digital multiplication by analog convolution, and parallel optical algorithm for pattern search,  neural network. Prerequisites : EE 321, 322.

Text Books and Other Source Materials

1. J. D. Gaskill, Linear Systems, Fourier Transforms and Optics, John Wiley & Sons, Inc. New York, 1978, ISBN 0-471-29288-5.
2. J. W. Goodman, Introduction to Fourier Optics, McGraw-Hill, 1996, ISBN 0-07-024254-2.
3. Selected papers published in refereed journals such as Applied Optics, Optical Engineering.

Learning Objectives
The student should have learned the following:

1. Complex representation of optical signals.

2. Optical linear systems theory and point spread function

3. correlation and convolution

4. 1-D and 2-D Fourier transform and its properties 

5. Linear Optical filtering: amplitude filter, phase filter and complex filter

6. Simulation of optical filtering using matlab.

7. Propagation of optical information

8. Fourier transform using lenses

9. Optical pattern recognition.

10. Optical holography: recording and generation

Prerequisites by Topic

1. Complex algebra.

2. Impulse response.

3. Linear system theory and convolution

4. Discrete Fourier transform using matlab.

5. Fourier transform.

6. Matlab tools.

Course Content

	Wk
	Topics
	Read

	1
	 Optical functions and representation
	Gaskill – Chap. 2-5 

	2
	Optical linear system theory: Correlation and convolution
	Gaskill – Chap. 6 

	3
	Fourier transform and properties
	Gaskill – Chap 7 

	4
	Linear filtering applications: complex, amplitude and phase filter
	Gaskill – Chap 8 

	5
	2-D Fourier transforms, simulation using digital computers (2D FFT)
	Gaskill – Chap 9; Goodman –  Chap 2 

	6
	Propagation of lasers: short distance (Fresnel) and long distance (Fraunhoffer)
	Goodman – Chap 4

	7-8
	Optical information processing I: Fourier transform using lenses, pattern recognition algorithm
	Goodman – Chap 5,8  

	9-10
	Optical information processing II: optical holography, computer generated holograms
	Goodman – Chap 9


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.

Contribution to Professional Component

CEG 428 contributes 4 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 4283 contributes to Objectives 1 and 2.  

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

Social and Ethical Issues

Phase contrast microscopy, holographic memory, optical pattern recognition techniques are being researched for real-world applications such as in medicine, computer industry and machine vision or manufacturing environment. 

Theoretical Content

Problem Analysis

Optical problems presented in this course are very much related to real-world engineering problems. Some of these are in the cutting edge of the technology. 

Solution Design

This course aims at providing engineering tools to solve physical problems which has optical solutions. Part of the course emphasizes how to formulate a problem so that it is solvable using engineering tools.

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

1. Manipulation of optical signals as complex quantities.

2. 3-D representation and visualization of optical functions. Transformation of optical function. Mathematically manipulate expressions involving these functions.

3. Harmonic decomposition of simple signals and its optical importance and/or interpretation.

4. Optical  impulse function or point spread function. 

5. Conditions for a linear shift invariant system.

6. Complex exponentials as eigenfunctions

7. Graphical and mathematical convolution, correlation of complex and complicated optical signals. 

8. Fourier transforms of real and complex signals and their optical representation.

9. Important properties of optical Fourier transform and its relationship with geometrical optics.

10. Analyze linear shift invariant system using Fourier transform technique.

11. Linear optical filtering – effect of an amplitude, phase and complex filter.

12. Optical techniques of extracting signal from signal plus noise.

13. Sampling theorem and recovery of optical sampled signals.

14. Signal detection using matched filter.

15. Analyze propagation of light as a linear system phenomenon.

16. Analyze light propagation under different boundary condition and
different transmittance function.

17. Analyze the coherent optical system using linear systems tools based on wave-optics.

18. Analyze effect of a lens in an optical system, when the position of the input object is varied. 

19. Design and analysis of an optical information processing system such as phase-contrast microscopy.

20. Design and analysis of a VanderLugt filter.

21. Analysis of a joint Fourier transform correlator.

22. Analysis of a phase only filter and complex matched.

23. Implement optical correlators using matlab.

24. Optical techniques of recording and reconstruction of holograms.

25. Computer simulation of a holographic memory.

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, homework, quizzes, and examinations.
	Department and Course Number
	CEG 429
	Course Coordinator
	Prabhaker Mateti

	Course Title
	Internet Security
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective.

	This document was prepared by: Prabhaker Mateti
	Date: April 04, 2005


Catalog Data

Introduction to security issues arising primarily from computer networks. Topics include node and service authentication, address spoofing, hijacking, SYN floods, smurfing, sniffing, routing tricks, and privacy of data en route. Buffer overruns and other exploitation of software development errors.  Hardening of operating systems.  Intrusion detection. Firewalls. Ethics.  Prerequisites: CEG 402

Text Books and Other Source Materials

1. Simson Garfinkel, Gene Spafford , Practical Unix and Internet Security, 3rd edition (2003), O'Reilly & Associates; ISBN: 0596003234.  A recommended text book.  

2. William Stallings, Network Security Essentials: Applications and Standards,  1st edition (2000), Prentice Hall; ISBN: 0130160938.  A recommended text book.

Home Page : www.cs.wright.edu/~pmateti/Courses/429 
Newsgroup Activity wright.ceg.429 

Learning Objectives

1. Develop a deeper awareness of lack of security in networked computer systems   

2. Understand the place for cryptography in Internet security   

3. Understand the weaknesses of the underlying TCP/IP protocols   

4. Learn to write software that avoids security flaws such as buffer overflow

Prerequisites by Topic

1. Familiarity with the Unix: utilities: ls, cat, ...; bash shell, X11   

2. Unix C/C++ Program development tools: editors, compilers, linkers, debuggers   

3. TCP/IP "theory": IP, UDP, TCP, DNS, ARP, ICMP   

4. TCP/IP "practicals": ifconfig, route, ping, netstat; hubs, switches, routers

Course Content

The topics are described at some length because they may be too unfamiliar.  The numbers in parentheses are an estimate of the number of (75-minute) lectures.

1. System Essentials (3) The initial boot can be a significant source of insecurity. The sequence of events from initial power-on cold booting to shut down of a computer system.  Standard Unix processes: init, getty, inetd, rpc.*, etc.  User Authentication: /etc/passwd, /etc/shadow files. One time passwords. Configuring properly.  Hardening an OS.  Root kits.  Backdoors.  Honey pots.

2. Applied Cryptography (1) Symmetric keys, Public Private keys, Hashes, MD5, Secure shell.   Secure Socket Layer (SSL). 

3. Virus, Worms, and Trojan Horses (1)  The structure of a computer virus.  Anti-virus programs.  Worms.  Trojans.   Preventive techniques.

4. Secure Software Development (2) Buffer Overflow Exploitation.  Software development techniques that are resistant to bug exploits.   setuid programs, untrusted paths, race conditions, environment, etc.   Type-safety, assertions and invariants. 

5. TCP/IP Exploits (3)  Sniffing. Spoofing. Design weaknesses in TCP/IP suite.  Probing a Host for Weakness.   Remote Trojans.  Denial of Service Attacks.   Distributed coordinated attacks.  Domain Name Service (DNS).  NIS.  

6. Firewalls (3)   Packet filters. Circuit (or connection) gateways.  An address translating firewall.  Stateful inspection in a packet filter.   Bastion host.  Proxy servers, application gateways. Setting up a Linux PC as a Packet Filtering Router.

7. Detection and Documentation of Intrusions (2). Intrusion Detection Systems (IDS).  Security audit.  Tripwire.  Nessus.  SAINT.

8. Security Standards (1) Survey of a few government originated standards.  Cryptography.  Fortezza Crypto Cards.  The Orange Book.  Secure computing architectures and levels A1 (most secure) through D (least). 

9. Ethical Issues (2) 

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. Lab work is a significant part of this course.  The laboratory experiments contribute 40% to the final grade. There are eight experiments worth 5% each.

Contribution to Professional Component

CEG 429 contributes 4 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 429 contributes to Objectives 1 and 2.  Through exposure to the vulnerabilities of networked systems, it deepens the skills to secure and properly configure systems, and write exploit-resistant software.  The experience gained through the course project is realistic.

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students do submit a Lab Report for each of the 8 labs that highlights the lab details.

Social and Ethical Issues

The exploits and their fixes are presented in the societal context.  Explicit discussion of ethics takes up two lectures.  Also, there is required reading on the topic.  Typically, there is an exam question too.

Theoretical Content

There is an elementary discussion of cryptography.

Problem Analysis

The labs are about a operating systems and services.  Detailed analyses of the vulnerabilities and how they came to be present is expected of the students.
 

Solution Design

Securing a networked computer system properly as a balance between ease of use and degree of security is a goal of the course.

Learning Outcomes

1. Able to understand the techniques behind current exploits making the headlines   

2. Can use existing hacker tools such as password crackers, sniffers, probers and hijackers   

3. Can examine a networked computer system for configuration weaknesses   

4. Can configure a (wireless/cable/broadband) router/firewall appliance

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, homework, quizzes, and examinations. There is a self-assessment conducted at the beginning and another at the end of the term.  

	Department and Course Number
	CEG 433
	Course Coordinator
	Prabhaker Mateti

	Course Title
	Operating Systems
	Total Credits
	4


BS CE:  Required; BS CS:  Required.

	This document was prepared by: Prabhaker Mateti
	Date: April 04, 2005


Catalog Data

The management of resources in multi-user computer systems. Emphasis is on problems of file-system design, process scheduling, memory allocation, protection, and tools needed for solutions. Course projects use the C/C++ language and include the design of portions of an operating system. 3 hours lectures, 2 hours lab. Prerequisites: CEG 320, and CS 400. 

Text Books and Other Source Materials

1. Avi Silberschatz and Peter Galvin, Operating System Concepts, 6th Ed, Addison-Wesley, 2003.

2. W. Richard Stevens, Advanced Programming in the Unix Environment, Addison-Wesley, ISBN: 0-201-56317-7.

Home Page : http://www.cs.wright.edu/~pmateti/Courses/433/
Learning Objectives

The student should have learned the following:

1. Design issues in developing larger and complex programs

2. Internal structure of hierarchical file systems

3. Memory Allocation, and Virtual Memory Usage

4. Signal and exception handling

5. The interactions between applications and the hardware

Prerequisites by Topic

1. Programming experience in C++ .

2. Program development tools: editors, compilers, linkers, debuggers.

3. Data structures: arrays, stacks, queues, lists, binary trees.

4. Familiarity with the Unix environment.

5. Computer Architecture: Interrupts, Kernel/User modes, Hardware Protection

Course Content

1. Operating Systems, Systems implementation languages; From booting to shut down.

2. Unix file system design. The structure of i-nodes. The mechanism of mount.

3. The semantics of file open, read/write, close and unlink.

4. Shell Programming, File IO, redirection, Filters and pipes. Pointers to functions.

5. argc, argv, envp. Unix system calls, Signal handling. setjmp and longjmp.
6. Dynamic storage allocation and liberation.

7. Virtual memory. Address spaces. Swapping, Page replacement algorithms.

8. IO subsystem: DMA; Interrupt handlers; driver interfaces; overview of drivers.

9. Case Studies: Unix or Windows.

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 is one project for the course.  This is done in pieces that progressively build on the preceding ones.  Typically, the project is split into five pieces worth 5+5+10+5+5% respectively.  Each piece takes two weeks.

The projects are evaluated based on three criteria: (1) approach, clarity, and elegance, (2) correctness, and (3) efficiency. These projects must be work done solely by you, except for the parts provided by the instructor. The implementation must be in C or C++ demonstrable on our Linux systems.

Contribution to Professional Component

CEG 433 contributes 4 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 433 contributes to Objectives 1 and 2.  Through exposure to the internals of operating systems, it deepens the skills to produce efficient software.  The design experience gained through the course project is realistic.  The student is also prepared to move on to other operating systems both past and future ones.

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students submit source code of their projects along with a "ReadMe", a text file that highlights the design details as well as problems and defects in their program.  We do not claim that the ReadMe.txt constitutes written communications in the sense intended by this section.

Social and Ethical Issues

The development of user interfaces, and permissions to various computer resources is presented in the societal context..

Theoretical Content

None.

Problem Analysis

The projects are about a component of Operating Systems reduced in size  and sophistication to fit a 10-week course.  Detailed analyses of the requirements of the project, e.g., File System, are performed by the student before implementing them. 

Solution Design

The projects are about a component of Operating Systems reduced in size and sophistication to fit a 10-week course.  Skeletal solutions of the project, e.g., File System, are given by the instructor at the conceptual level in the lectures, and also in source code files.  The student needs to design further details and implement them.

Learning Outcomes

The student should be able to:

1. Develop, test and debug programs in Unix.

2. Able to use system calls and library calls effectively

3. Improve performance of programs by tuning virtual memory usage, and file io.

4. Design and build newer file systems for newer storage devices on any OS.

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, examinations, and success in the courses that use CEG 433 as a prerequisite.  There is a self-assessment conducted at the beginning and another at the end of the term.

	Department and Course Number
	CEG 434
	Course Coordinator
	Yong Pei

	Course Title
	Concurrent Software Design
	Total Credits
	4


BS CE:  Required; BS CS:  Required; BS CS (Bioinformatics): Elective

	This document was prepared by: Yong Pei
	Date: May 10, 2005


Catalog Description

Classical problems of synchronization and concurrency and their solutions, inter-process communication mechanisms, thread concept, CPU scheduling, and thread based programming are examined through course projects and readings of operating system design. 4 credit hours. Prerequisites: CEG 433.

Text Books
1. Avi Silberschatz, Peter Galvin and Greg Gagne, Operating System Concepts, 6th Ed, Addison-Wesley, 2002, ISBN 0-471-25060-0.

2. Kay Robbins and Steven Robbins, Unix Systems Programming: Communication, Concurrency and Threads, 2nd Ed, Prentice Hall, 2003, ISBN 0-13-042411-0.

3. Reference: John S. Gray, Interprocess Communications in LINIX: The Nooks and Crannies, 1st Ed, Prentice Hall, 2003, ISBN 0-13-046042-7.

Home Page  WebCT - http://wisdom.wright.edu/ 

News Group
Post all your questions, helpful comments, criticisms, and suggestions regarding this course (lectures, projects, homework, exams) to our news group. Through WebCT - http://wisdom.wright.edu/

Course Goals

The student should have learned the following:

1. Process relationships and management in Unix.

2. CPU and process scheduling.

3. Inter-process communication mechanisms: pipe, FIFO, socket.

4. Race conditions and critical sections.

5. Classic synchronization problems
6. Multithreaded programming.

7. Deadlocks

Prerequisites by Topic

1. Programming experience in C or C++ in a Unix environment

2. Program development tools: editors, compilers, linkers, and debuggers

3. Data structures: arrays, stacks, queues, lists, binary trees

4. Processes and processes scheduling for uni-processor systems

5. Process management system calls in Unix

Major Topics Covered in the Course

1. Introduction to Concurrent Programming, Process management,

2. Process scheduling, CPU scheduling

3. Process Control, Unix I/O

4. Basic Unix Inter-process Communication (Pipes, FIFOs)

5. Asynchronous Events and Unix Signals

6. Client server computing via Sockets

7. Inter-process communication with socket: TCP and UDP Sockets Programming

8. Process Synchronization (critical sections, semaphores, monitors, Readers and Writers problem, Dining Philosophers problem, etc.)

9. Threads: Introduction, User level vs. kernel level, POSIX Thread management, POSIX Thread Synchronization mechanisms

10. Deadlock: Necessary conditions; Prevention, avoidance and detection

Programming Projects

There are three projects for the course, accounting for 35% of the final grade (There are also two homework, one midterm, and one final exam.). Your solutions may be developed in C, or C++, and must run on the College of Engineering and Computer Science Unix workstations. You will be given approximately 2 weeks for each assignment. Bonus credits will be offered in programming assignments. These projects must be work done solely by you, except for the parts provided by the instructor.

The projects are evaluated based on three criteria: (1) design, (2) implementation correctness, and (3) clarity (coding as well as report).

Contribution to Professional Component

CEG 434 contributes 4 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 434 contributes to Objectives 1 and 2.  Through exposure to the internals of concurrent software design, it deepens the skills to produce efficient application software as well as operating system design.  The design experience gained through the course project is realistic.  The student is also prepared to move on to other operating systems both past and future ones, and is prepared to develop multiprocess/multithreaded programs and network-oriented applications.

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students submit source code of their projects along with a write-up that highlights the design details as well as problems and defects in their programs.  The write-up helps students document their design, problems, and solutions in the course of their projects.

Social and Ethical Issues

None.

Theoretical Content

Algorithm design, analysis, CPU scheduling, and correctness proof for critical section problems, deadlock prevention, avoidance, and detection.

Problem Analysis

The three projects are focused on how to utilize concurrency in software design. Each project emphasizes on a different aspect of concurrent software design and process synchronization. Detailed analyses of the project requirements are performed by the students in order to make the developed software efficiently utilize concurrency before implementation starts.

Solution Design

The three projects are all about writing, testing, and debugging multiple process based software using different inter-process communication mechanisms and process synchronization facilities. Lectures present various choices available in an operating system. Students are required to design further details specific to the project at hand and implement them.

Desired Outcomes

The student should be able to:

1. Develop, test, and debug multi-process programs in Unix.

2. Develop, test, and debug multithreaded programs in Unix

3. Communicate between processes via Unix pipes and FIFOs and via sockets.

4. Communicate between process across the Internet via sockets

5. Derive deadlock free solutions to common synchronization problems

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, homework, examinations, and success in the courses that use CEG 434 as a prerequisite.

There is a self-assessment conducted at the beginning and another at the end of the term. 

	Department and Course Number
	CEG 435
	Course Coordinator
	Thomas C. Hartrum

	Course Title
	Distributed Computing and Systems
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective.

	This document was prepared by: Thomas C. Hartrum
	Date: May 09, 2005


Catalog Data

Study of process coordination, client-server computing, network and distributed operating systems, network and distributed file systems, concurrency control, recovery of distributed transactions, and fault-tolerant computing.  Prerequisite: CEG 434 or equivalent. 

Text Books and Other Source Materials

1. Andrew S. Tanenbaum and Maarten van Steen, Distributed Systems Principles and Paradigms, 2002: Prentice-Hall, ISBN 0-13-088893-1. 

2. David Reilly and Michael Reilly, Java Network Programming and Distributed Computing, 2002: Addisno-Wesley, ISBN 0-201-71037-4. 

Home Page: http://www.cs.wright.edu/~thartrum/CEG435SP05/intro635.html  

Learning Objectives

The student should have learned the following: 

1. Different architectures of distributed systems. 

2. The basic communications mechanisms supporting distributed systems. 

3. Client-Server architectures and software design issues 

4. Remote procedure calls, Java RMI, and underlying design issues 

5. Synchronization issues in a distributed context. 

6. Use of threads in a distributed context. 

7. Models for code migration. 

8. Concepts of name spaces and name resolution methods. 

9. Different consistency models and the need for them.

10. Different models for replication and distributed update

Prerequisites by Topic

1. Memory Management. 

2. File Systems. 

3. CPU Scheduling. 

4. Synchronization. 

5. Shared Memory. 

6. Interprocess Communication with Sockets. 

7. Threads. 

8. Deadlock. 

Course Content

1. Introduction, Communications

2. Java, Client-Server

3. Remote Procedure Call, Remote Method Invocation

4. Processes and Threads

5. Process Migration, Software Agents

6. Midterm Exam, Naming

7. Application Protocols, Synchronization

8. Consistency and Replication

9. Advanced Topics

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. 

Laboratory Projects

The laboratory portion, which counts 35% of the course grade, consists of two lab exercises and one project.  The project is done in three pieces, each of which builds on the previous one.  The lab exercises are worth 10 points each, and the project sections are worth 30 points, 35 points, and 15 points, respectively, for a laboratory total of 100 points. 

The lab exercises and project are evaluated on the following criteria: (1) execution (the code must compile and execute); (2) correctness (meets the stated specification); (3) documentation; and (4) programming style.  The lab exercises are individual efforts, done only by the student (except for code provided by the instructor).  The project is done individually or by teams of two or three persons. 

Contribution to Professional Component

CEG 435 contributes 4 hours to Criterion 4(b), including engineering design. 

Course Contribution to Program Educational Objectives

CEG 435 contributes to Objectives 1 and 2.  By studying various design concepts and tradeoffs in distributed systems, it develops design skills in the students.  Detailed examination of distributed architectures and algorithms, along with the projects, extends the students' implementation abilities.  The students acquire design and programming skills applicable to other, more advanced courses. 

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students submit documentation in all phases of their project.  Although documentation is part of the basis for grading, we do not claim that it constitutes written communications. 

Social and Ethical Issues

None. 

Theoretical Content

Although for the most part the course is taught at a more pragmatic, design level, there is some theoretical content.  Mathematical analysis is done is the context of clock synchronization.  Graph-theoretic algorithms for process partitioning are discussed.  Overall such mathematical analysis makes up around 10% of the course. 

Problem Analysis

The project involves a distributed simulation.  It is scoped in size and sophistication to fit a 10-week course.  Detailed analyses of the user requirements are performed by the students before implementing

Solution Design

Much of Tananbaum’s text deals with design alternatives for distributed systems, and evaluation criteria for making design decisions. The project involves a distributed simulation. It is scoped in size and sophistication to fit a 10-week course. While the primary goal of the project is to provide experience in working with distributed systems, and the requirements are relatively well structured, there is some latitude for the students to make design decisions and to apply alternative approaches to the design of parts of the system. 

Desired Outcomes

The student should be able to:

1. Understand the benefits and some of the problems with distributed systems.

2. Design and implement a client-server program. 

3. Demonstrate an understanding of message-passing issues in a distributed system. 

4. State and resolve the problems of synchronization of distributed processes.

5. Describe how name space resolution works. 

6. Deploy a specific consistency model as needed in the application.

Outcome Measures and Assessment

Students are assessed by several homework problems (10%) and two exams (25% and 30% respectively).  In addition, application of the concepts covered in class is assessed by programming labs and the project design and implementation (35%).  There is a self-assessment conducted at the beginning of the course, and another at the end.  These forms are included below. 

	Department and Course Number
	CEG 453 
	Course Coordinator
	Jack S.N. Jean

	Course Title
	Design of Computing Systems
	Total Credits
	4


BS CE:  Required; BS CS:  Elective.

	This document was prepared by: Jack S.N. Jean
	Date: May 04, 2005


Catalog Description

Laboratory projects combine engineering hardware and computer-science software concepts in the design and implementation of small, special-purpose computer systems. 3 hours lecture, 2 hours lab. Prerequisites: CEG 320 and CEG 360.

Text Books and Other Source Materials

1. MC 68HC11: An Introduction (2nd edition),  Han-Way Huang, Delmar, 2001. 

2. Advanced PC Architecture (1st edition), William Buchanan and Austin Wilson, Addison-Wesley, 2001 

Home Page: http://www.cs.wright.edu/~jjean/course/453/default.htm   

Prerequisites by Topic

1. Digital logic design using TTL chips, multi-meters, and oscilloscopes 

2. Programmers’ view of a processor and a computer, such as registers, ALU, memory, I/O ports 

3. MC68000 assembly language programming 

4. C language programming in terms of variable declaration, loop control, pointers, and function calls 

Course Content

	Wk
	Topics
	Read

	1 
	Overview, Lab Preparation 
	[Huang] 1, 4

	2  
	Operation Modes, Interrupts
	[Huang] 5, 6

	3 
	Parallel I/O, Timer
	[Huang] 7, 8

	4 
	Memory Expansion and Bus Cycles
	[Huang] 5

	5 
	SCI and SPI
	[Huang] 9, 10

	6 
	6811 ADC, PC Basics 
	[Huang] 11, [Buchanan] 1, 2, 3, 4

	7 
	Cache and Bus Control
	[Buchanan] 5, 6

	8 
	Memory
	[Buchanan] 7, 12

	9 
	Pentium Instruction Execution 
	[Buchanan] 10, 13, 14

	10 
	PC Buses and I/O Ports
	[Buchanan] 17-20, 22, 24, 28


Class/Laboratory Schedule

Each week has two lectures of 75 minutes each and a scheduled lab of 110 minutes.  Students have 24 hours a day, 7 days a week lab access.

Laboratory Projects

There are three projects.   Project 1 (one week) is for students to be familiar with the lab equipment.  Project 2 (two weeks) is about the software control of I/O ports and timer through polling and interrupt.  Project 3 (six weeks) is for students to build a MC68HC11-based computer board and to write the software to control it.  Students form teams, each of two persons, for the lab. 

Contribution to Professional Component

CEG 453 contributes 4 hours to the Criterion 4(b), and also contains engineering design.

Course Contribution to Program Educational Objectives

CEG 453 contributes to Objectives 1 and 2.  The lab projects involve the integration of hardware and software.  The design experience gained through the course projects is realistic.  Students are also prepared to study computer systems of other types.

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There is neither oral presentation nor written report requirement.

Social and Ethical Issues

The impacts of new computer architecture technology are presented in the societal context.  For example, the introduction of USB/Firewire and NIC on PCI allows the web cam with a PC architecture that in turn changes people’s behavior.

Theoretical Content

None.

Problem Analysis

Detailed analyses of the requirements of the lab projects, e.g., the software algorithms and the hardware circuit diagrams, are performed by the student before implementing them.

Solution Design

Skeletal solutions of the projects, e.g., the hardware block diagrams, are given by the instructor at the conceptual level in the lectures and in the lab handouts.  The student needs to design further details and implement them.

Learning Objectives and Desired Outcomes

Objectives

The student should have learned the following:

1. MC6811 interface and serial/parallel I/O interface 

2. Interrupt handling 

3. Address decoding and memory control 

4. Skill of using computer system design tools such as ICC11, 6811 EEPROM programmer, EPROM writer, and logic analyzer 

5. DMA and bus arbitration 

6. Cache Organization 

Outcomes

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

1. Identifying and understanding the basic components of a computing system 

2. Designing a special purpose computing system based on MC6811 processors and related interface chips 

3. Implementing and debugging a special purpose computing system based on MC6811 processors and related interface chips 

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, homework, quizzes, and examinations.

There is a self-assessment conducted at the beginning and another at the end of the term.  

	Department and Course Number
	CEG 460
	Course Coordinator
	Thomas C. Hartrum

	Course Title
	Introduction to Software Engineering
	Total Credits
	4


BS CE:  Required; BS CS:  Required; BS CS (Bioinformatics): Elective

	This document was prepared by: Thomas C. Hartrum
	Date: May 12, 2005


Catalog Data

Concepts of software engineering.  Analysis, design, and implementation of software engineering concepts that comprise structured programming and design.  Case studies serve as examples illustrating the software life-cycle model. Prerequisite: CS 400. 

Text Books and Other Source Materials

Bernd Bruegge and Allen H. Dutoit, Object-Oriented Software Engineering Using UML, Patterns, and Java, 2nd Edition, Prentice Hall, 2004, ISBN 0-13-047110-0. 

Home Page: http://www.cs.wright.edu/~rweber/CEG460Spring2005   

Learning Objectives

The student should have learned the following: 

1. Understand the need to apply a structured software engineering discipline.

2. Understand the advantages of following a structured lifecycle approach.

3. Understand the tasks to be accomplished during requirements analysis, design, implementation, testing, and maintenance of software systems.

4. Understand the object-oriented model.

5. Understand the structured analysis and design model.

6. Understand the various testing techniques available to ensure quality.

7. Experience the benefits of applying a structured approach as well as the problems that occur in a group development of a large project.

Prerequisites by Topic

8. Mature use of an object-oriented programming language.

9. Use of basic engineering facets: top-down design, narrow interfaces.

10. Abstract data types, objects, encapsulation.

Course Content

1. Introduction, Ethics

2. UML, Software Lifecycles

3. Project, Requirements Elicitation

4. Requirements Analysis

5. System Design

6. Midterm Exam, Object Design

7. Object Design, Implementation

8. Testing

9. Structured Analysis and Design

10. Maintenance

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. 

Laboratory Projects: 

There is one project for the course which counts 25% of the course grade.  It is done in five pieces, each of which builds on the previous one.  These are project management, a software requirements specification, a software design specification, source code, and final testing,  which count 15%, 30%, 20%, 20%, and 15% of the project respectively. 

The first four project pieces are evaluated on the following criteria: (1) capture of the information structure appropriate to the lifecycle phase; (2) capture of the behavior appropriate to the lifecycle phase; and (3) documentation appropriate to the lifecycle phase.  The final project is evaluated on the correct operation of the code or a good analysis of where the errors lie.  A three- or four-person team accomplishes the project. Each team’s products must be generated only by their team members (except for code provided by the instructor). 

News Group Activity While there is no formal news group, students are encouraged to use email to communicate to the instructor, and are advised to check the home page frequently between classes for important updates. 

Contribution to Professional Component

CEG 460 contributes 4 hours to Criterion 4(b), including engineering design. 

Course Contribution to Program Educational Objectives

CEG 460 contributes to Objectives 1 and 2.  Studying various software life-cycle models and design concepts develops design skills in the students.  Detailed examination of software engineering concepts, including UML, along with the projects, extends the students' implementation abilities.  The students acquire analysis and design skills applicable to other, more advanced courses. 

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students submit documentation in all phases of their project.  Although documentation is part of the basis for grading, we do not claim that it constitutes written communications. 

Social and Ethical Issues

Ethics issues are covered both explicitly and implicitly throughout CEG 460 

· During Requirements Analysis, after talking about “who is the customer,” the “Software Engineering Code of Ethics and Professional Practice” is handed out and we explicitly discuss many of its points. 

· There is a question on the midterm explicitly dealing with ethics. 

· During Requirements Analysis, understanding the true customer’s requirements is emphasized. 

· During Requirements Analysis, developing a documented, agreed upon, and approved specification is discussed. 

· During Requirements Analysis, we discuss whether a prototype is really needed in a given problem setting, and who pays for this prototype.  This is also addressed in a homework and a midterm question. 

· During Design, design for reuse considers who pays for adding capabilities and robustness beyond the customer’s requirements. 

· During Testing, overall product quality is emphasized. 

· Throughout the lifecycle, traceability to assure that all the customer’s requirements and only the customer’s requirements are met is discussed. 

Theoretical Content

None. 

Problem Analysis

The project involves taking a project through the full software lifecycle.  It is scoped in size and sophistication to fit a 10-week course.  Detailed analyses of the user requirements is a major part of the project (30%) and are performed by the students, resulting in a detailed requirements specification. 

Solution Design

The project involves taking a project through the full software lifecycle.  It is scoped in size and sophistication to fit a 10-week course. The third phase of the project (20%) involves applying design techniques covered in class to transform the requirements specification from the first phase into a design specification.  Further design tradeoffs concerning language-specific issues are made during the fourth phase, implementation. 

Course Outcomes

The student should be able to: 

1. Describe the benefit of process and lifecycle models.

2. Do requirements analysis and develop a specification model.

3. Create a design model from a specification.

4. Implement a system in code from an abstract design model.

5. Apply basic test case methods to code modules.

Outcome Measures and Assessment

Students are assessed by several homework problems (15%) and two exams (30% each).  In addition, application of the concepts covered in class is assessed by the project design and implementation (25%). 

There is a self-assessment conducted at the beginning of the course, and another at the end.  

	Department and Course Number
	CEG 461
	Course Coordinator
	Thomas C. Hartrum

	Course Title
	Object-Oriented Programming and Design
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective.

	This document was prepared by: Thomas C. Hartrum
	Date: May 10, 2005


Catalog Data

Study of object-oriented design and programming. Programming topics emphasize the core concepts of encapsulation, inheritance, polymorphism, and dynamic binding. Additional topics include class organization, software maintenance, and design of reusable components.  Prerequisite: CEG 460. 

Text Books and Other Source Materials

1. Page-Jones, Fundamentals of Object-Oriented Design in UML, Addison Wesley, 2000, ISBN 0-201-69946-X.

2. Dattatri, C++: Effective Object-Oriented Software Construction, 2nd ed., Prentice Hall, 2000, ISBN 0-13-086769-1.

Home Page: http://www.cs.wright.edu/~thartrum/CEG661WI05/intro661.html 

Course Objectives

The student should have learned the following: 

1. The object-oriented programming paradigm.

2. Reuse mechanisms in object-oriented languages.

3. Assessment of object-oriented models (coupling, cohesion, & encumbrance).

4. Object-oriented analysis and design methodologies.

5. Design guidelines for inheritance and polymorphism.

6. The Unified Modeling Language (UML).

Prerequisites by Topic

1. The software lifecycle.

2. Object-oriented models: classes, associations, state-models.

3. Software requirements and analysis.

4. Object-oriented design and programming.

5. Syntax and semantics of C++.

6. Data abstraction with classes, encapsulation and data hiding.

Course Content

1. Introduction to OO, Review of OOA and UML

2. OO with C++; C++ inheritance

3. Encapsulation and Connascence

4. Associations, Domains, Encumbrance, and Cohesion

5. Mastering Data Abstraction

6. Midterm Exam; Inheritance and Polymorphism

7. State Space & Behavior; Type conformance

8. C++ Polymorphism, Perils of Polymorphism

9. Advanced Topics

10. Advanced Topics

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. 

Laboratory Projects: 

There is one quarter-long team project, turned in and graded in three phases.  Phase I consists of an abstract design, including UML diagrams and a full data dictionary, and takes 2.5 weeks.  Phase II consists of implementation in C++ code, and takes 2 weeks.  Phase III involves extending the design and code to handle a user's extension request, and takes 2 weeks   Projects are done by two- or three-person teams.  Grading of code is based on execution (20%), meeting requirements (30%), documentation (20%), and style (30%). 

Contribution to Professional Component

CEG 461 contributes 4 hours to Criterion 4(b), including engineering design. 

Course Contribution to Program Educational Objectives

CEG 461 contributes to Objectives 1 and 2.  By studying various abstract object-oriented design concepts it develops design skills in the students.  Detailed examination of object-oriented concepts in C++, along with the projects, extends the students' implementation abilities.  The students acquire design and programming skills applicable to other, more advanced courses. 

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

There are no oral presentations.  Students submit reports on the projects, which include a textual data dictionary.  However, these are graded based on technical content and not grammar, spelling, or style (although spelling errors are frequently marked). 

Social and Ethical Issues

None. 

Theoretical Content

Strength of predicates and type conformance are discussed, including contravariance and covariance.  Approximately 3 hours are spent on this material, along with homework and exam questions. 

Problem Analysis

For the project, students are given a requirements specification including use cases, UML diagrams, and a data dictionary.  They need to analyze this in order to come up with design decisions. 

Solution Design

Focus of this course is on abstract design, using UML, and implementation.  Based on the provided requirements specification, students design an object-oriented solution, then implement it in C++ 

Outcomes

The student should be able to

1. Design object-oriented solutions from unified modeling language specifications.

2. Analyze object-oriented solutions for independence and information-hiding.

3. Design good class inheritance hierarchies to support reusable classes.

4. Design abstract classes to form reusable object frameworks.

5. Map object-oriented designs in UML to a specific object-oriented language.

6. Organize and contribute to team programming projects.

Outcome Measures and Assessment

Students are assessed by several homework problems (10%) and two exams (25% each).  In addition, application of the concepts covered in class is assessed by the project design and implementation (40%). 

There is a self-assessment conducted at the beginning of the course, and another at the end.  These forms are included below. 

	Department and Course Number
	CEG 463
	Course Coordinator
	Robert Rea

	Course Title
	Personal Software Development Process
	Total Credits
	4


BS CE:  N/A; BS CS:  Elective

	This document was prepared by: Prabhaker Mateti
	Date: May 12, 2005


Catalog Description

Discusses software development as it relates to the individual, to software process management, to design and code reviews, to software quality management and to design and design verification. The students will develop 7 software projects. Prerequisite: CS 463.

Text Books

1. Humphrey, A Discipline for Software Engineering, 1995: Addison Wesley, ISBN 0-201-54610-8.

Home Page
www.cs.wright.edu/~rrea/463.html
News Group
The news group for this course in incorporated into the Web/CT web distribution service provided by Wright State University 

Course Goals
The student should have learned the following: 

1. How to make accurate software development plans 

2. How to estimate the accuracy of the plans 

3. How to track their performance against plan 

4. How to use defect management 

5. How to utilize design and code reviews, design templates and process analysis 

6. How use a defined and measured personal software development process

Prerequisites by Topic

1. Fluency in a programming language that supports linked lists 

2. Data structures: linked lists

Major Topics Covered in the Course
1. Baseline Personal Process: Chap 1 and 2 

2. Planning Process - Measuring Software Size: Chap 3 and 4 

3. Planning Process - Estimating Software Size: Chap 5 

4. Planning Process - Resource and Schedule Estimating: Chap 6 

5. Measurements in the Personal Software Process: Chap 7 

6. Design and Code Reviews: Chap 8 

7. Software Quality Management: Chap 9 

8. Scaling up the Personal Software Process: Chap 11 

9. Defining and Using the Software Process: Chap 13 and 14

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. 

Laboratory Projects
Students are required to submit 7 projects for this course: 1A, 2A, 3A, 4A, 5A, 6A and 10A. 1A through 6A are worth 5 points each and 10A is worth 15 points. 

Newsgroup Activity

Newsgroup is available to post questions, helpful comments, criticisms and suggestions regarding this course. 

Contribution to Professional Component

CEG 463 contributes 4 hours to Criterion 4(b), including engineering design. 

Course Contribution to Program Educational Objectives

CEG 463 contributes to Objectives 1 and 2.  Studying various software life-cycle models and design concepts develops design skills in the students.  Detailed examination of software engineering concepts, including UML, along with the projects, extends the students' implementation abilities.  The students acquire analysis and design skills applicable to other, more advanced courses. 

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications
Every student is required to submit 5 reports ranging from 1 to 10 pages (depending on the specific report). Reports R1, R2 and R3 are worth 5 points each. Report R4 is worth 10 points and R5 with worth 20 points. There are no exams in this course. There are a total of 85 points in projects and reports and the student grades will be scaled to 100 to determine final grades. 

There are no oral presentations. Students submit their projects along with a "ReadMe" file and process paperwork. We do not claim that these constitute written communications. 

Social and Ethical Issues

Ethics issues are covered both explicitly and implicitly throughout.

Theoretical Content

None.

Problem Analysis

The project involves taking a project through the full software lifecycle.  It is scoped in size and sophistication to fit a 10-week course.  Detailed analyses of the user requirements is a major part of the project (30%) and are performed by the students, resulting in a detailed requirements specification. 

Solution Design

The projects create code counting tools and statistical analysis and prediction tools for the student to use during the course. 

Course Outcomes

The student should be able to: 

1. Describe the benefit of process and lifecycle models.

2. Do requirements analysis and develop a specification model.

3. Create a design model from a specification.

4. Implement a system in code from an abstract design model.

5. Apply basic test case methods to code modules.
Outcome Measures and Assessment

Students are assessed by several homework problems (15%) and two exams (30% each).  In addition, application of the concepts covered in class is assessed by the project design and implementation (25%). 

There is a self-assessment conducted at the beginning of the course, and another at the end.  

	Department and Course Number
	CEG 468
	Course Coordinator
	Robert Rea

	Course Title
	Managing the Software Development Process
	Total Credits
	4


BS CE:  N/A; BS CS:  Elective

	This document was prepared by: Prabhaker Mateti
	Date: May 12, 2005


Catalog Description

This course discusses software development process, models, and techniques necessary to successfully develop large-scale software projects. It presents the Capability Maturity Model (CMM). Students will create process descriptions and process measurement tools such as spreadsheets.  Prerequisite: CEG 460. 

Text Books

1. Humphrey, Managing the Software Process, 1990: Addison Wesley, ISBN 0-201-18095-2.

Home Page
www.cs.wright.edu/~rrea/468.html
News Group
The news group for this course in incorporated into the Web/CT web distribution service provided by Wright State University 

Course Goals
The student should have learned the following: 

1. Software process maturity framework 

2. Capability Maturity Model (CMM) organization 

3. The five CMM levels 

4. How CMM affects software development activities 

5. How to create and use process descriptions

Prerequisites by Topic

1. Fluency in the elements of a software development project. 

2. Understanding of software development methodologies.

Major Topics Covered in the Course
Wk 
Lecture Topic: Chapter Reference 

1. Software Maturity Framework and Initial Process: Chap. 1 and 4 

2. Repeatable Process - Project Plan: Chap. 5 and 6 

3. Repeatable Process - Configuration Management and Quality Assurance: Chap. 7 and 8 

4. Capability Maturity Model: Software Engineering Institute Materials 

5. Defined Process - Standards and Reviews: Chap. 9 and 10 

6. Defined Process - Testing and Configuration Management II: Chap. 11 and 12 

7. Defined Process - Process Definition and SEPG: Chap. 13 and 14 

8. Managed Process - Data Gathering, Analysis and Managing Software Quality: Chap. 15 and 16 

9. Optimizing Process - Defect Prevention and Automating the Process Chap. 17 and 18

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. 

Newsgroup Activity

Newsgroup is available to post questions, helpful comments, criticisms and suggestions regarding this course. 

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications
Every student is required to submit 6 written reports ranging from 1 to 5 pages (depending on the specific report). Reports are weighted commensurate with their difficulty and constitute one third of the course grade. 

There are no oral presentations. 

Social and Ethical Issues

This course covers the social issues relating to successful implementation of of a software development process in an organization. Understanding the social issues is an important element of implementing a disciplined software development process. 

Theoretical Content

None.

Problem Analysis

The course is about taking a project through the full software lifecycle.  It is scoped in size and sophistication to fit a 10-week course

Solution Design

The course is about taking a project through the full software lifecycle.  It is scoped in size and sophistication to fit a 10-week course. 

Social and Ethical Issues

Ethics issues are covered both explicitly and implicitly throughout

	Department and Course Number
	CEG 476
	Course Coordinator
	A. Ardeshir Goshtasby

	Course Title
	Computer Graphics I
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective.

	This document was prepared by: 
	Date: April 04, 2005


Catalog Description

(Also listed as MTH 476.) The principles of design, use, and understanding of computer graphics systems. Covers basic drawing techniques, line and polygon clipping, two-dimensional and three-dimensional transformations, projections, and three-dimensional viewing. Each student will create a menu-driven, interactive graphics package capable of three-dimensional viewing.  Prerequisites: CS 400, MTH 253 or 255.

Text Books

1. D. Hearn and P. Baker, Computer Graphics with Open GL, Third Edition,  Prentice Hall, 2004.      

2. M. Woo, et al., OpenGL Programming Guide,  Addison-Wesley Developers Press, 2004.

Course Home Page: http://www.cs.wright.edu/people/faculty/agoshtas/ceg476.html
Course Goals
The objective of this course is to study the principles behind representing 3-D models, to learn algorithms that generate such models, and to practice some of the principles via programming.

Topics Covered in the Course

1. Introduction

2. Geometric primitives

3. Raster graphics algorithms

4. Antialiasing

5. Clipping algorithms

6. Modeling transformation

7. Structures and hierarchical modeling

8. Viewing transformation

9. Input devices and interactive techniques

Class/Laboratory Schedule

There are two lectures a week, each 75 minutes. There is no scheduled lab. Students are expected to work in open labs for about 4 hours a week.

There are typically three programming assignments. Each assignment will require about 15 to 20 hours of work.

Course Contribution to Program Outcomes and Assessment
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Prerequisites by Topic

1. Fluency in C/C++

2. Comfortable as a Unix user.

3. Data structures: Stacks, Lists, and trees.

4. Physical memory organization

5. I/O devices

Oral and Written Communications

None.

Social and Ethical Issues

In this course, applications of computer graphics in various fields are mentioned and a brief history of hardware and software in graphics is given. Total of one hour is devoted to this topic.  There is no discussion of ethical issues.

Theoretical Content

About half of the course deals with theory. The other half deals with practice.

Problem Analysis

Assignments are in the form of programs. Before assigning the programs, a complete analysis of the problem to be solved will be made to class. This involves 30 minutes to one hour for each assignment.

Solution Design

Depending on the assignment, parts of the project may be handed out and students are allowed to use the provided programs or write their own to complete the project.

Outcome Measures and Assessment

Students’ progress in achievement of desired objectives of the course will be evaluated using the entrance and exit surveys, programming assignments, and examinations.

	Department and Course Number
	CEG 477
	Course Coordinator
	A. Ardeshir Goshtasby

	Course Title
	Computer Graphics II
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective.

	This document was prepared by: 
	Date: April 04, 2005


Catalog Data

(Also listed as MTH 477.) Continuation of CEG 476. Covers selected topics in detail, including hidden line and surface removal, shading models, curved surface generation, and color models. Projects are individualized. Selected papers are used for in-depth materials. Emphasis is on design of graphics systems. Prerequisites: CEG 476

Textbooks and Other Source Materials

3. D. Hearn and P. Baker, Computer Graphics with Open GL, Third Edition,  Prentice Hall, 2004.      

4. M. Woo, et al., OpenGL Programming Guide,  Addison-Wesley Developers Press, 2004.

Course Home Page: http://www.cs.wright.edu/people/faculty/agoshtas/ceg477.html
Learning Objectives 

The student will learn the following:

11. Three-dimensional viewing 

12. Visible surface detection methods 

13. Illumination models and surface-rendering methods 

14. Image and color models 

15. Parametric Surfaces 

16. Solids 

17. Computer animation 

Course Content

Class/Laboratory Schedule

There are two lectures a week, each 75 minutes. There is no scheduled lab. Students are expected to work in open labs for about 4 hours a week.

Contribution to Professional Component

Course Contribution to Program Educational Objectives

Outcome Measures and Assessment

Students progress in achievement of desired objectives of the course will be evaluated using the entrance and exit surveys, programming assignments, and examinations.

Course Contribution to Program Outcomes and Assessment
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Prerequisites by Topic

The students should be familiar with:

1. Raster Graphics Algorithms 

2. Homogeneous Coordinate System and Geometric Transformations 

3. Structures and Hierarchical Modeling 

4. Input Devices and Interaction Techniques 

5. Viewing Transformation 

6. Modeling Transformation

Desired Outcomes 

By the end of the quarter, the students will be able to apply the concepts learned to: 

1. Viewing of 3-D scenes from arbitrary views 

2. Generation of realistic scenes containing transparent surfaces 

3. Shading scenes with multiple lighting and different surface properties 

4. Mapping of textures to surfaces 

5. Design of smooth parametric surfaces 

6. Design of solids 

7. Animation of facial motion and hand gesture 

	Department and Course Number
	CEG 479
	Course Coordinator
	Ardeshir Goshtasby

	Course Title
	Computer Animation
	Total Credits
	4


BS CE:  Elective; BS CS:  Elective.

	This document was prepared by: Ardeshir Goshtasby
	Date: May 9, 2005


2004 Catalog Data

Design of models defined by parametric, implicit, and subdivision surfaces; animation techniques for rigid and deformable objects; image-based rendering; collision detection; and morphing. Prerequisite: CEG 476.

Text Books and Other Source Materials

1. Rick Parent, Computer Animation, Morgan Kaufmann, 2002.

2. Woo, et al., Open GL Programming Guide, Addison-Wesley, 2004.

Home Page: http://www.cs.wright.edu/~agoshtas/ceg479.html
Learning Objectives

The student will learn how to:

1. Design 2-D and 3-D models

2. Create subdivision surfaces

3. Produce rigid body animation

4. Provide camera control

5. Detect collisions in animation

6. Create morphing sequences

Prerequisites by Topic

1. Modeling transformation

2. Viewing transformation

3. Structures and hierarchical modeling

4. Interactive techniques

5. Shading and texturing

Course Content

1. Transformations, Interpolation in Graphics 

2. Morphing 

3. Camera Control 

4. Hierarchical Kinematic Modeling 

5. Rigid-Body Animation 

6. Controlling Groups of Objects 

7. Implicit Surfaces, Parametric Surfaces 

8. Subdivision Surfaces 

9. Collision Detection 

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.

Three programming assignments and a final project will require the students to design graphics programs and implement them on their own using laboratories spread throughout the college. A typical assignment will require about 15 hours of programming and the final project will require about 20 hours of programming.

The projects are evaluated based on three criteria: (1) correctness, (2) speed, and (3) ease of use. Students are allowed to work in teams of two.

Contribution to Professional Component

CEG 479 contributes 4 hours to the Criterion 4(b) Engineering Topics, and also contains engineering design.

Course Contribution to Program Educational Objectives
CEG 479 contributes to Objectives 1 and 2.  Through this elective course, students learn further techniques in computer graphics that are used not only in CAD products that help engineers from all disciplines but also in the entertainment industry.
Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

Students work in teams of two to design and implement three programming assignments and a final project, which is an extension of the projects. In addition, they make a presentation on a topic of their interest relating to computer animation in class. The assignments and the final project are submitted electronically for evaluation and grading.

Social and Ethical Issues

This course does not cover any social and ethical issues.

Theoretical Content

The course covers geometric and view transformations using Cartesian and homogeneous coordinate systems. 

Problem Analysis

The assignments represent small graphics programs that would require in average about 15 hours of work. The final project, which uses the assignments, represents a mid-size graphics program, requiring additional 30 hours of work. Answers to the three assignments will be made available to the students who do not finish the assignments so they could finish the final project without difficulty.

Solution Design

The assignments and the final project represent small but realistic graphics programs that perform a specific task, for example, detect object collision knowing the motion parameters, or create a smooth surface from a polygon mesh through subdivision.

Desired Outcomes

The student will be able to :

1. Create models with smooth surface

2. Morph an object into another

3. Detect collision between two objects

4. Create an animation from a sequence of key frames

5. Edit motion

Outcome Measures and Assessment

Student progress in achieving the desired objectives and outcomes for this course will be monitored and measured using entrance and exit surveys, evaluating the programming assignments and the final project, and the class presentation.

There is a self-assessment conducted at the beginning and another at the end of the term.

	Department and Course Number
	CEG 498
	Course Coordinator
	John C. Gallagher

	Course Title
	Design Experience
	Total Credits
	4 per quarter, 2 quarters


BS CE:  Required; BS CS:  Elective.

	This document was prepared by: John C. Gallagher
	Date: May 08, 2005


Catalog Data

A summative computer engineering team design project building upon previous engineering, science, mathematics, and communication course work focusing on professional practice in computer science and engineering.  Must enroll in two consecutive terms.  Prerequisite: Completion of a course in one of the four CEG elective packages.

Prerequisites by Topic

1. Senior standing in Computer Engineering or Computer Science Bachelor Degree Program

2. Technical writing (EGR 335)

Text Books and Other Source Material

Course has no textbooks.  But the home page has extensive pointers to resources.

Home Page: http://carl.cs.wright.edu/reg/classes/ceg498/ceg498.html
Objectives  

At the end of this course, students will be able to:

1. Formulate and solve open-ended design problems CS/CEG.

2. Write formal project reports.

3. Make formal project presentations.

4. Work in teams with heterogeneous knowledge and skills.

5. Manage projects and time.

6. Demonstrate an awareness of current issues in CS/CEG.

7. Understand the possible societal, economic, and ethical significance of their work. 

Course Content

CEG 498 is an entirely project-based course. Students work in groups to complete a significant engineering project of their choosing. Students are strongly encouraged to bring their own project ideas, but several will be suggested by the faculty.  The projects are such that it is difficult to complete them in two terms, and require the cooperative efforts of a team.  The projects require a synthesis of knowledge gained throughout the curriculum.

Professional engineering practice seminars include, but are not limited to, discussions of engineering ethics, engineering economics, and intellectual property rights. Speakers from industry and other departments are brought in whenever possible. Each project group is required to manage its own efforts to complete its project in a timely manner. Group members are required to keep individual journals recording both their efforts as well as their personal impressions of the project. Students are graded based on both the quality of the group produced product and the quality and quantity of their individual efforts as reflected in their design journals and reports.

Group meetings are monitored by the instructor, who also advises them as a group and as individuals both on technical content and project management issues.
Class/Laboratory Schedule

The class has one initial meeting with all students at the beginning of the quarter. In this meeting, groups are formed, projects and budgets are determined. We also discuss, in detail, what is expected of students as an individual and what is expected of the group.  Every project group is required to schedule a weekly meeting. These meetings must be attended by every group member as well as the course instructor. Additional meetings are scheduled as necessary to complete their work. Since the projects are student managed, the exact nature and style of these meetings varies. 

Each group also makes a 45 minute formal project presentation during final exam week. This is a public presentation, open to the university community, describing and demonstrating their work. These presentations are graded. The students are also required to attend a minimum of two 50 minute seminars over the course of each term. 

Contribution to Professional Component

CEG 498 contributes 4 hours to Criterion 4(b) and contains significant amounts of engineering design and professional practice. The course is a practical synthesis of skills learned in other courses up to and including the senior year. It is a guided exercise in functioning as an independent professional. 

Course Contribution to Program Educational Objectives

CEG 498 contributes to BS CE Objectives 1, 2, and 3. Because the students are designing to both technical and non-technical needs and on a tight schedule, they learn a great deal about bringing a product to fruition under realistic constraints. They also gain a sense of the immediate value of their basic skills along with an appreciation of the limits of human knowledge and thus, an understanding that lifelong learning is required of a practicing engineer. The need to function on a team and to a deadline instills a sense of responsibility. Instructor led discussions on ethics ensure that social aspects of the projects are considered. 

Course Contribution to Program Outcomes and Assessment
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Oral and Written Communications

Students submit both personal engineering journals and group project reports as described in the syllabus. Student groups present informal oral weekly progress reports to the instructor and quarterly formal oral reports to their peers and other interested parties in the department. Formal oral presentations are videotaped both for archival reasons and to allow students to review their performances with the instructor.

Every student group is required to submit at least 2 written reports (one per quarter) of typically 75 pages and to make 1 oral presentation per quarter of typically 45 minutes duration. The lengths of the individual journals varies, but averages one full theme notebook in length. Weekly informal presentations in meetings with the instructor are also required. 

Social and Ethical Issues

Social, ethical and legal issues appropriate for each individual project are discussed in weekly meetings. Further discussion is also a part of the formal oral course exit interview. Topics discussed universally are personal ethical conduct within the group and with respect to one's clients. Topics tailored to individual groups include issues of potential product failure and or malfunction.

Theoretical Content

None

Problem Analysis

Students are expected to continually analyze and assess their proposed solutions. If they experience trouble in doing so, the instructor asks leading questions in weekly meetings until they are capable of sustaining the process themselves. Analysis is expected to be documented in the student engineering journals.

Solution Design

Students are expected to produce a feasible technical design for one or more products. The design of solutions is key to this course.

Learning Objectives and Desired Outcomes

Design Experience is an engineering practicum course as defined by Schon [1]. Its major, overarching, objective is to provide students an opportunity to develop engineering and professional skills in an environment designed to simulate salient aspects of actual professional practice. 

Outcomes

8. Students will work in groups of three on a project that extends for two or more academic quarters. Student groups choose the problem with the guidance of the instructor. 

9. Students will develop and maintain their own work schedules with the guidance of the instructor. 

10. Students will be expected to apply knowledge learned in their other classes to the solution of their chosen problem. 

11. Students will produce both personal journals and group documents to record their efforts. 

12. Students will give a formal, graded group presentation each quarter. They will give informal presentations to the instructor weekly. 

13. Students will write about the possible legal, economic, and ethical significance of their work in their journals and will discuss them orally in their oral presentations. 

14. Students will produce test reports in their written documents. 

Outcome Measures and Assessment

Students are required to answer specific debriefing questions, such as the ones shown below, in a formal section of their final report. 

4. Did your group management style work? If so, why? If not, why? If you were to do the project again, what would you do the same, what would you do different?

5. Are there any particular safety and/or ethical concerns one could reasonably have concerning the use of the product(s) your group produced? If so, what are they? What steps did your group take to ensure these concerns were addressed. Are there any additional steps you would have taken if you had more time or if you were to do the project again?

6. Did you test your product(s). Are you sure they work as advertised? Why or why not. Can you think of any situations in which you haven't tested your product(s)? Are these situations significant? If you were to do this project again, what additional verification and testing procedures might you add?

Students are also given a video taped exit interview at the end of the course in which they are encouraged to expound on their answers to the formal debriefing questions as well as to add any additional commentary they wish. These discussions are used as a post-mortem on the project and focus the students on thinking about both their products and the processes which they used to create them.
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