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Computing & Software Systems

TCSS 470 Course Syllabus

Software Reengineering

I. Credit

5 hours of credit: 5 hours of lectures, unscheduled laboratory sessions.

II. Prerequisite

TCSS 360: Software Development and Quality Assurance Techniques

III. Course Description

Techniques for modification of software development processes to meet new requirements without performance risk. Includes agile methods, extreme programming (XP), Rational Unified Process (RUP), CASE (Computer-Aided Software Engineering) tools, refactoring, defensive design techniques, and software tools for software evolution.

IV. Course Objectives

Upon entering this class students should:

· Understand the various software design methodologies being used and the strengths of each,

· Specify systems using unified modeling language,

· Have an appreciation for the breadth of case tools available to employ in designing software, and
A student who successfully completes this course should exhibit the following skills and knowledge:

· An understanding of the basic concepts and applications of agile methods.

· An ability to deal with the practices of XP and RUP with a CASE tool.

· An ability to do refactoring in a controlled and efficient manner.

· An understanding of defensive design techniques and the software tools that can help a designer redesign a software system after it has already been implemented. 

V. Textbook

· Martin Follower. Refactoring: Improving the Design of Existing Code. Addison Wesley.1999. (ISBN 0-201-48567-2)

VI. References

· Martin Follower. New Methodology. ThoughtWorks, Inc.
http://martinfowler.com/articles/newMethodology.html 
· Martin Follower and Jim HighSmith. The Agile Manifesto. Software Development. August 2001..  
http://www.sdmagazine.com/documents/s=844/sdm0108a/0108a.htm
· Martin Follower. The Agile Manifesto: where it came from and where it may go. ThoughtWorks, Inc. 
http://martinfowler.com/articles/agileStory.html 
· Martin Follower. Variations on a Theme of XP. ThoughtWorks, Inc. http://martinfowler.com/articles/xpVariation.html 

· Philippe Kruchten. The 4+1 View Model of Architecture. Rational Software, Canada. http://www.rational.com/products/whitepapers/350.jsp
· John Smith . A comparison of RUP and XP. Rational Software, Australia
http://www.rational.com/products/whitepapers/423.jsp
· Gary Pollice . Using Rational Unified Process for Small Projects: Expanding Upon eXtreme Programming. Rational Software US
http://www.rational.com/products/whitepapers/tp183.jsp
· Martin Follower. Crossing Refactoring's Rubicon. ThoughtWorks, Inc. http://martinfowler.com/articles/xpVariation.html
· Automatic Inheritance Hierarchy Restructuring and Method Refactoring. OOPSLA 96 in San Jose. 
http://www.okchicken.com/~ivan/ivan/guru.pdf
· A Simple and Efficient Algorithm for Inferring Inheritance Hierarchies. TOOLS Europe 1996. 
http://www.okchicken.com/~ivan/ivan/algorithm.pdf
· Guru - A Tool for Automatic Restructuring of Self Inheritance Hierarchies. TOOLS USA 1995. 
http://www.okchicken.com/~ivan/ivan/guru.pdf
· D. Garlan and M. Shaw, An Introduction to Software Architecture. In Advances in Software Engineering and Knowledge Engineering, 1993.
http://www-2.cs.cmu.edu/afs/cs/project/able/ftp/intro_softarch/intro_softarch.pdf
· Michael D. Ernst, Jake Cockrell, William G. Griswold, and David Notkin. Dynamically Discovering Likely Program Invariants to Support Program Evolution. IEEE Transactions in Software Engineering, V27 No. 2, Feb 2001, pp 1-25.
· Martin P. Robillard and Gail C. Murphy. Concern Graphs: Finding and Describing Concerns Using Structural Program Dependencies. Proceedings of the 24th International Conference on Software Engineering, May 2002. 
http://www.cs.ubc.ca/~mrobilla/papers/icse2002-web.pdf
VII. Grading and Evaluation

Grades in the course will be determined as follows:


Reading Assignments
15%


Refactoring Assignments
15%


Term Project 
20%



Quiz
10%


Mid-Term Exam
20%


Comprehensive Final Exam
20%


Total
100%
VIII. Course Conduct

Students are encouraged to attend classes or arrange absences in advance.  The class will be divided into several teams for presentations, discussions, and a team project. Each student must read the assigned readings and be prepared to discuss in class.  Also, each team will have a team discussion time to prepare and share assignments and/or a term project during class. To aid the learning process, students are required to participate in class discussion. The success of the course is largely determined by the quality of the interactions. Class participation will be graded as a bonus according to their logical contents rather than personal opinions.  Students are advised to think carefully through the implications of their position in advance of contributing to the discussion. 
· Reading Assignments (15%)
Several papers are used in class to help the students to understand concepts that the textbook does not include. A student needs to bring one page summary of each paper that is used in class.

· Refactoring Assignments (15%)
For given several source codes, a student needs to do refactoring on the source code. The results of the refactoring are explained by UML. 

· Term project  (20%)
Each student team will be required to reengineer a software system by using UML, XP or RUP, and a CASE tool. Each team selects the software system. Also refactoring techniques and refactoring software tools are used to upgrade the selected software system.

· Quiz (10%)
Two quizzes will be given to the students to verify the understandings of the lecture contents. The schedule may not be announced in advance. 

· In-Class Examinations (40%)
Two examinations, mid-term exam (20%) and final exam (20%) for Processing Reengineering will be given to provide a measure of progress and understanding of the course subject, respectively. 

IX. Course Schedule and Assignments

	Week
	Topic
	Reading Materials

	1
	Software Development Process


	· Martin Follower. New Methodology. ThoughtWorks, Inc. 

· Martin Follower and Jim HighSmith. The Agile Manifesto. Software Development. August 2001.   

· Martin Follower. The Agile Manifesto: where it came from and where it may go. ThoughtWorks, Inc.  

	2
	Extreme Programming


	· Martin Follower. Variations on a Theme of XP. ThoughtWorks, Inc.

· John Smith, A Comparison of RUP and XP. Rational Software, Australia

	3
	Rational Unified Process


	· Philippe Kruchten. The 4+1 View Model of Architecture. Rational Software, Canada. 
· Gary Pollice, Using Rational Unified Process for Small Projects: Expanding Upon eXtreme Programming. Rational Software US

	4
	Principles in Refactoring


	· Chapters 1 and 2
· Martin Follower. Crossing Refactoring's Rubicon. ThoughtWorks, Inc.

	5
	Bad Smells in Code


	· Chapters 3

	6
	Refactoring Techniques

Mid-Term Exam
	· Chapters 6 and 7



	7
	Refactoring Techniques
	· Chapters 8 and 9



	8
	Refactoring Techniques 
	· Chapters 10 and 11



	9
	Defensive Designs/Tools


	· Automatic Inheritance Hierarchy Restructuring and Method Refactoring. OOPSLA 96 in San Jose.  

· A Simple and Efficient Algorithm for Inferring Inheritance Hierarchies. TOOLS Europe 1996.  

· Guru - A Tool for Automatic Restructuring of Self Inheritance Hierarchies. TOOLS USA 1995.  

· D. Garlan and M. Shaw, An Introduction to Software Architecture. Advances in Software Engineering and Knowledge Engineering. 1993.

	10
	Defensive Designs/Tools

Term Project Presentation
	· Michael D. Ernst, Jake Cockrell, William G. Griswold, and David Notkin. Dynamically Discovering Likely Program Invariants to Support. IEEE Transactions in Software Engineering, V27 No. 2, Feb 2001, pp 1-25.

· Martin P. Robillard and Gail C. Murphy. Concern Graphs: Finding and Describing Concerns Using Structural Program Dependencies. Proceedings of the 24th International Conference on Software Engineering, May 2002.  Program Evolution. 

	11
	· Final Exam
	


X. Academic Standards

Both the value and the success of any academic activity, as well as the entire academic enterprise, have depended for centuries on the fundamental principle of absolute honesty.  Students assume full responsibility for the content and integrity of the academic work they submit. Although students are encouraged to discuss ideas and analyses with others, individual written assignments must reflect only the individual’s efforts. Reference citations must be used correctly to credit another person’s ideas.

A complete list of Academic Standards is published in the University of Washington Tacoma Catalog. A student who violates Academic Standards for an assignment will receive no credit for that assignment.

IMPORTANT: If you would like to request academic accommodations due to a permanent or temporary physical, sensory, psychological/emotional or learning disability, please contact Lisa Tice, Coordinator for Disability Support Services (DSS).  An appointment can be made through the front desk of Student Affairs (692-4400), by phoning Lisa directly at 692-4493 (voice), 692-4413 (TTY), or by e-mail (ltice@u.washington.edu). Appropriate accommodations are arranged after you've presented the required documentation of your disability to DSS, and you've conferred with the DSS Coordinator.
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