Computing & Software Systems Program

TCSS 432 Course Syllabus

Advances in Object Oriented Design

5 hours of credit: 5 hours of lecture.

Prerequisite: TCSS 360

Objectives:

Core CSS courses often do not give students sufficient time to develop as programmers, to engage in higher-level design skills, and to integrate the two together.  At the same time, the last decade has seen significant advances in the definition and use of extensible, flexible and maintainable design elements, such as design patterns and generic programming.  These design elements encode sophisticated expertise of object-oriented practitioners that embodies a number of important design principles and tradeoffs. This course is centered on the exploration of advances in object-oriented programming and design in order to enable students to develop the higher-level design skills of the mature software professional.

Upon completion a student should be able to:

· understand and document module specifications;

· understand the criteria used for adjudicating between alternative designs;

· articulate the tradeoffs for choosing one design in favor of another;

· recognize the use of advanced design elements in the designs of others;

· use advanced design elements appropriately, such as generic containers and associated algorithms, and design patterns;

Teaching & Assessment Methods:

Teaching:

In-class teaching will be a combination of directed lecture, small group exercises on specific skills (e.g. using design-by-contract for module specification, refactoring an existing design to incorporate specific design patterns).

Coursework and Grading:
The coursework involves four programming assignments that scaffold on students’ previous knowledge to build increasingly sophisticated and flexible designs. These skills will require mastery of an associated set of both conceptual and practical knowledge, and together will cover the breadth of material comprising the course. Each assignment will require the design, implementation, and documentation of a computer programs that utilizes one or more of the advanced design elements. In addition, most assignments will contain one or more essay questions, which will involve the analysis of the theoretical principles of the course. These assignments will each be weighted 25 toward the final grade in the course.  

Unless otherwise specified, programs are graded on the following basis. 

1. (30%) Does your program meet the specifications and constraints of the problem? That is, did you write the correct program? Did you write the program correctly? Have you handled all of the necessary cases? Have you used the necessary data structures, constructs, or associated code? Do you meet the interface/API specifications, or have you altered these? 

2. (50%) Does your program have a coherent design, particularly with respect to your choice of object structure and the names used for the objects/methods? Did you decompose the problem in a logical, coherent fashion? Do you reuse standard libraries, components, and frameworks for those parts of your program for which previously written code is appropriate (e.g., the Collection classes, STL, AWT/Swing components, etc.) .  Have you incorporated the advanced design elements appropriately?

3. (10%) Have you adequately tested your program? Have you developed a test plan, that describes how you will test, as well as analyzes what ranges of inputs you should test on different executions, and what outputs you should obtain from these inputs? 

4. (5%) How is the style, paying particular attention to identifier naming, whitespace, overall documentation (including javadoc comments where appropriate), and use of headers for the procedure and the program? 

5. (5%) If you are altering someone else's code, have you clearly documented those changes that you have made, and carefully distinguished these using comments from the original code? Do you still cite the original programmer? 

Required Text:

Design Patterns: Elements of Reusable Object-Oriented Software, Gamma, Helm, Johnson, and Vlissides, 1995 (referred to as GoF in schedule).

STL Tutorial and Reference Guide, 2e, Musser, Dirge, and Saini, 2001 (referred to as STL in schedule).

Additional readings indicated in schedule.
Schedule:

	Week
	Topic/Reading

	1
	Data Abstraction, Classes and Objects.

Selected chapters from Object Oriented Software Construction, 2e, Bertrand Meyer, 1997. 

	2
	Design by Contract

Chapters 11-12, 23 – 25, from Object Oriented Software Construction, 2e, Bertrand Meyer, 1997.

	3
	Generic Programming and STL (overview)

STL chapters 1 - 3

	4
	Iterators and Containers

STL chapters 4,6,7

	5
	Function Objects, Adapters

STL chapters 8 - 11

	6
	Generic Algorithms and Generic Programming in Context

STL chapters 5, 12 - 20

	7
	Design Patterns, Creational Patterns

GoF chapters 1, 2, 3

	8
	Structural Patterns

GoF chapter 4

	9
	Behavioral Patterns

GoF chapter 5

	10
	Putting it all together


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.

