Detailed Syllabus for TCSS 305 in the New Curriculum (Autumn 2005)

The primary goals of the course are:

1. Reinforcement and application of ideas introduced in TCSS 143, primarily including object-oriented principles: inheritance, polymorphism, class design, system design, abstract classes.

2. Expose students to the process of reasoning about programs in a more disciplined way.  This can include skills such as determining what a program does, determining why it is correct (or not), determining how efficient it is, and how to test and debug programs.

3. Expose students to the process of designing programs of medium complexity (about 6 interacting classes).

4. Introduction to GUI and event-driven programming.

5. Reinforcement of good programming practices:

a. commenting, documentation

b. testing and debugging as part of the software engineering process

c. working as part of a programming team

d. use of exceptions and assertions

Prerequisites: TCSS 143, one quarter of calculus, and one quarter of calculus-based physics.

Topics covered
1. Object-oriented design

a. creating object hierarchies

b. creating and using interacting objects to solve problems

c. encapsulation, information hiding, abstract data types

d. patterns (MVC, others)

2. GUI and event-driven programming

a. AWT & Swing GUI components (simple components + JList)

b. layout managers

c. event handlers

d. graphics (drawing, painting)

3. Software engineering techniques

a. documentation

b. debugging (strategies) and testing (e.g., unit testing, J-unit (optional))

c. working in groups

d. code reviewing other programmer's work

General Student Preconditions

1. A solid understanding of basic programming principles (TCSS 142 material): statements, variables, iteration, conditionals, method calls, parameters, primitive vs. reference types, syntax, type, casting, documentation.

2. Familiarity with and novice skill at applying object-oriented principles:

a. classes, methods, constructors

b. method overloading, inheritance, superclasses, subclasses, overriding, scope, inner classes, interfaces

c. polymorphism, abstract classes

3. Familiarity with and novice skill at applying other language features

a. exceptions

b. file I/O

4. Familiarity with and novice skill at applying debugging and testing techniques.

5. Familiarity with basic algorithms: sequential search, finding the maximum item in an array, basic sorting algorithms (insertion sort).

6. Familiarity with recursion and recursive methods.

7. Familiarity with basic data structures: arrays, two-dimensional arrays, linked lists.

Characteristics of a below average (C) incoming student

1. Able to trace through the execution of a program "by hand."

2. Able to determine what a relatively simple (those that use few concepts) program does.

3. Able to make minor modifications to a program with the purpose of fixing a minor bug or to adapt the program to a different but similar purpose.

4. Able to document and communicate code he or she has written.

5. Able to discuss the concepts listed in the preconditions.

6. Able to write short (100 lines), simple programs from a blank screen with little guidance.

Characteristics of an average (B) incoming student

All of the above and the following:

1. Given a description of a programming problem and a rough description for how to implement the more difficult parts, is able to do so.

2. Has a good intuition for how to reason about programs of medium complexity (those that employ a variety of concepts): what it does and its correctness.

3. Competency in knowledge and application of object-oriented principles.

4. Fluent in software design principles: constructing classes, employing the minimum necessary code to solve a problem.

Characteristics of an above average (A) incoming student

All of the above and the following:

1. Given a description of a programming problem, is able to do so with little guidance (possibly with some minimal hints for how to solve it).

2. Can reason abstractly about programs without necessarily resorting to specific examples.

3. Near-mastery in knowledge and application of object-oriented principles, basic Java language features, basic data structures, and basic algorithms.

General Student Postconditions

1. Ability to apply object-oriented principles to design, implement, and document a good quality, medium complexity program when given some guidance on the design:

· programs with 6 or more classes

· involving at some sort of object hierarchy

· including interfaces and/or abstract classes

· presented via a GUI

E.g., a simplified Chess game for two human players, which could be presented either graphically or as a console application.

2. Understanding and ability to apply object-oriented principles to solve a programming problem, including those that involve event-driven solutions.

3. Ability to make and apply program design decisions, using all of the techniques introduced in the class: object-oriented principles, testing and debugging principles, choices of data structures and algorithms, code organization, documentation.

4. Familiarity with data structures that will be discussed in more depth in TCSS 342: lists, stacks, queues, trees.

Characteristics of a below average (C) outgoing student

1. Able to implement and document a mediocre quality, medium complexity (about 6 interacting classes) program when given guidance for how to design and implement it.

2. Familiar with testing and debugging techniques.

3. Able to discuss and apply object-oriented principles.

Characteristics of an average (B) outgoing student

All of the above and the following:

1. Able to design, implement, and document a good quality, medium complexity program when given guidance for how to design and implement it.

2. Fluent with testing and debugging techniques.

3. Able to identify ways to improve program design and implementation.

Characteristics of an above average (A) outgoing student

All of the above and the following:

1. Able to design, implement, and document a high quality, medium complexity program with little guidance.

2. Able to generate, judge, and choose among different design alternatives.

3. Overall quality of design, implementation, and communication of all work is superior.

Note: The attached syllabus was for the Spring 2004 version of TCSS 305, which did not have the introduction to GUI components and event-driven programming as part of its scope.
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March 30, 2004
Instructor:
    Donald Chinn
    Cherry Parkes 233, (253) 692-4660

    dchinn@u.washington.edu

 
Office hours: MW 3:30-4:00pm, TuTh 12:45-1:30pm, or by appointment (use e-mail).

Class Time and Place: TuTh 10:30am-12:45pm.  CP 108.

 
Course Content and Learning Objectives: This purpose of this course is to provide you with more practice to apply the algorithmic and object-oriented programming principles you learned in TCSS 143.  You will gain more experience in designing, programming, testing, and debugging your programs.  You will learn how to analyze code (including your own), determining whether the code does what it says it does, and determining whether it is efficient.  You will design and implement large programs.

Prerequisites: TCSS 143.

Textbooks: Debugging by Thinking: A Multidisciplinary Approach, Robert Charles Metzger, Elsevier Digital Press, 2004.  Object-Oriented Design and Patterns, Cay Horstmann, John Wiley and Sons, Inc, 2004.

Reading Assignments: The lecture schedule tells what sections of the textbooks we will be discussing on what day.  In order to get the most out of each class period, you should read the material before coming to class and be prepared to discuss it.

Lecture Slides: Where appropriate, I will provide lecture slides. However, this course will be mostly discussion-based.
Grading: There will be four programming assignments, each increasing in size and complexity.  The last two assignments will count more heavily (roughly 25% each) than the first two assignments (roughly 15% each).  There will be a midterm exam in the 7th week of class (10%).  Class participation will also count toward your grade (10%).

Late homework policy: All assignments (written or programming) are due at the beginning of lecture on the due date.  Late homework is very inconvenient (both for the instructor, for which it is easier to grade everyone’s programs at once, and for you, who should be starting work on the next assignment).  However, assignments other than the last one may be turned in up to one lecture late, but at a penalty of 20% off your score for that assignment.  No assignments will be accepted after the beginning of the lecture after the due date.  The final assignment will not be accepted late.

Labs: We will use PCs and Java for the programming assignments.  If you work from home, you may use any IDE (Integrated Development Environment) you are comfortable with, although you should be aware of what IDEs are available on the machines in the lab. 
Study Groups: You are highly encouraged to form study groups to discuss the material of this course.  Studies have observed that people who actively discuss ideas with others (either in the classroom or at home) are able to grasp the material and articulate it better than those who don't.  It is in your best interest to participate in such a group.  In the real world of industrial programming, you will be forced to discuss ideas with your co-workers, and so it is wise to start doing this kind of thing now.
 
Collaboration on Assignments: In this class, the programming assignments are designed to reinforce learning and are an important part of the learning process.  I know there are many situations where collaborative solution to problems is an effective aid to learning.  I encourage you to work with your classmates if you find that helpful.  Some guidelines are necessary, however.  Here are mine:

· You may discuss the assignments with your classmates or anyone outside the class to your heart's content.

· However, you should do the vast majority of the design, programming, testing, and debugging of your programming.

· You should be able to explain how your program works and the design choices you made (in your project report, or if you were asked about it in class).  If you can’t do that, then you haven’t learned what you need to learn.


In addition, for each assignment, you are expected to acknowledge those individuals with whom you discussed the problem (by writing something like "I discussed this problem with XXX").  Whether you collaborate or not, what you turn in is expected to be your original work.
 
When in doubt, ask the instructor whether a particular behavior violates the spirit and/or intent of the above guidelines.
 
Cheating: Cheating, either on an exam or in the abuse of the guidelines above, will not be tolerated.  Cheating is not only a misrepresentation of your abilities, but it is also unfair to your classmates.  It also violates the mutual trust between student and teacher.  You owe it to yourself and your education to hold a high ethical standard at all times.
Suggested Readings

In addition to your textbooks, there are many good books that discuss topics related to those we discuss in this course.  Here are a few.

How To Solve It: A New Aspect of Mathematical Method, 2nd edition.  G. Polya.  Princeton University Press, Princeton, NJ, 1988.  This book describes many different ways (or heuristics) to solve problems, and it focuses on mathematical types of problems.  However, many of the techniques can be used to solve algorithmic problems.

The New Turing Omnibus: 66 Excursions in Computer Science.  A.K. Dewdney.  W.H. Freeman & Co., 2001.  This book gives a broad overview of computer science as a field of study.  It gives a "tour" of the field by providing very short chapters (3 to 4 pages) on specific topics in computer science.

The Cartoon Guide to Computers, 2nd edition.  L. Gonick.  Harper Collins, New York, NY, 1991.  Although the title of the book sounds ridiculous, this book explains well the foundations of computers, from counting to logic to hardware.  It is not quite as good in the areas of software and algorithms, however.  Gonick's humor is unique.

Departmental and Campus Support
There are several campus resources that you can use to get additional help, either for counseling or for specific kinds of help (for example, reading, writing, math, study skills, etc.).  Contact them for further information.
CSS Mentors: The CSS mentors staff the labs throughout the week.  They can provide help with specific questions about specific classes.  Please note, however, that they will not do your homework for you.  Instead, they will help you when you get stuck (either in programming or in homework) and help you develop the reasoning skills you need to solve future problems.  See the CSS Mentors website for information about when the mentors are in the labs and other information.  css.tacoma.washington.edu/~lab/Mentors 

Center for Teaching, Learning, and Technology: The Center for Teaching, Learning & Technology offers academic and technological support for students at all levels of expertise - review, upper division, graduate and TA.  For your writing, reading, public
speaking, and math needs, please call for an appointment at 692-4417 or visit KEY 202, M - Th.  For multimedia or video projects, visit the Multimedia Lab on the 2nd floor of the Library. For software training, please register at www.tacoma.washington.edu/ctlt/training/student/index2.cfm
Visit http://www.tacoma.washington.edu/ctlt/ .
Student Counseling Center: (253)692-4400 (voice) or e-mail Carol Wood at cswood@u.washington.edu.
Disability Support Services: dssuwt@u.washington.edu or visit www.tacoma.washington.edu/oessa/dss/ .
If you would like to request academic accommodations due to a temporary or permanent disability, contact Lisa Tice, Manager for Disability Support Services (DSS) in the Science Building, Suite 102.  An appointment can be made through the front desk of Student Affairs (692-4400), through Student Services (692-4501), by phoning Lisa directly at 692-4493 (voice) or 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 Manager.

TCSS 305 Lecture Schedule
All dates are subject to change! Check back frequently.
IMPORTANT: You are responsible for understanding all of the assigned reading material.  Class discussion will depend heavily on whether you read the material.

 

	* Week 1
	Lecture Topics
	readings
	 

	Tu Mar 30
	Course overview; review of Java features.  Software design process.
	Horstmann, Ch. 1
	Project #1 distributed

	Th Apr 1
	Basic data structures: lists, stacks
	Metzger, Ch. 1
	 

	* Week 2
	 
	 
	 

	Tu Apr 6
	Basic data structures: queues, trees
	Metzger, Ch. 2, 3
	

	Th Apr 8
	Testing, debugging, documentation
	Metzger, Ch. 4
	Project #1 due,

Project #2 distributed

	* Week 3
	 
	 
	 

	Tu Apr 13
	Object-oriented design: decomposition, class design
	Horstmann, Ch. 2
	 

	Th Apr 15
	Object-oriented design: encapsulation, class interface
	Horstmann, Ch. 3
	

	* Week 4
	 
	
	 

	Tu Apr 20
	Debugging strategies
	Metzger, Ch. 7, 8, 9
	

	Th Apr 22
	Advanced object-oriented concepts: interfaces, polymorphism
	Horstmann, Ch. 4
	Project #2 due,

Project #3 distributed

	* Week 5
	
	
	 

	Tu Apr 27
	Design Patterns, GUIs
	Horstmann, Ch. 5
	

	Th Apr 29
	Inheritance, abstract classes
	Horstmann, Ch. 6
	

	* Week 6
	
	
	

	Tu May 4
	Inheritance, abstract classes (continued).  Case study
	Metzger, Ch. 10 (case study 2)
	

	Th May 6
	Case study (continued)
	
	

	* Week 7
	 
	
	

	Tu May 11
	project demos
	
	Project #3 due,

Project #4 distributed

	Th May 13
	MIDTERM exam
	
	

	* Week 8
	
	 
	

	Tu May 18
	Design presentations
	 
	

	Th May 20
	Java object model
	Horstmann, Ch. 7
	

	* Week 9
	
	
	 

	Tu May 25
	Project progress reports
	
	

	Th May 27
	Frameworks
	Horstmann, Ch. 8
	

	* Week 10
	
	
	

	Tu Jun 1
	Analysis of algorithms, big oh, recursion
	
	

	Th Jun 3
	project demos
	 
	Project #4 due

	* Week 11
	 
	 
	 

	
	NO FINAL EXAM
	 
	 


