Detailed Syllabus for TCSS 360 in the New Curriculum (Autumn 2005)

The primary goals of the course are:

1. Understanding the software development lifecycle.

2. Understanding the role of software requirements, and practice with a use-case driven approach to requirements gathering.

3. Practice in generating a software design for a medium-sized software project (~20 classes, 5000 SLOC), through the specification of the component parts, the responsibilities for each part, and the interactions between the parts.

4. Practice with UML as a modeling notation for static and dynamic aspects of software systems.

5. Exposure to disciplined software development practices for increased software quality, including Design by Contract, automated unit testing, integration and regression testing, and design reviews.

6. Effective group practices to produce high-quality software within a fixed time frame.

Prerequisites: TCSS 342.

Topics covered
1. The Software Lifecycle

2. Effective groupwork practices

3. Use cases and requirements gathering

4. Design generation, guidelines, and notations

5. Design by contract

6. Code conventions

7. Dynamic verification: unit, integration & regression testing

8. Static verification: reviews, walk-throughs & inspections

General Student Postconditions

1. Recognition of the importance of understanding requirements prior to writing code.

2. Understanding how design effort provides large-scale structure of non-trivial programming projects.

3. Understanding the importance of clear specification of class interfaces, especially within a team-oriented software development project.

4. Ability to read UML sequence diagrams to understand how classes collaborate to carry out scenarios.

5. Ability to generate class diagrams to notate the class structure of a software project.

6. Knowledge of black- and white-box unit testing and how to develop automated tests or test plans that ensure thorough unit testing.

7. Facility with groupwork practices that facilitate individual accountability and commitment to group goals.
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Course Objective

Developing software systems involves much more than coding. The objective of this course is to look at software development from a human and organizational perspective. We will thus look at the software development process, which seeks to bridge the gap between software clients and users, who typically have little computational knowledge, and system developers, who often begin a project with little knowledge of the domain content and organizational context in which their software will ultimately be used. We will also explore issues of professionalism and ethical behavior for software engineers. The principles discussed in this course will find practical expression in a term-length, group software project.

Specific topics include: models of the software lifecycle, requirements elicitation, system analysis and design, object and system modeling, validation and verification and software quality. 

Prerequisites

Successful completion of TCSS 350 Managing Technical Teams and TCSS 343 Mathematical Principles of Computing II are both required for entry into this course. These requirements will be rigorously enforced; any student enrolled in this course without this prerequisite will be dropped unless he or she has received prior permission for a prerequisite waiver through the CSS program office. 

Readings

360 coursepack, available in the campus copy center (required); also available through electronic reserve via the Internet. There are also required readings via the Internet that are not in your coursepack, as indicated in the schedule below. I have placed a number of Software Engineering texts on reserve in the library as well. 

Support for students with disabilities

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 you've conferred with the DSS Manager, and presented the required documentation of your disability to DSS. 

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. 

Inclement Weather

In the event of inclement weather, UWT's hotline at 253-383-INFO indicates whether classes have been cancelled. Please see the inclement weather page at: www.tacoma.washington.edu/news/bad_weather.html for more information. 

Groupwork

This course involves the specification, design, coding, testing, and documentation of a significant software project within a group. As indicated below, most of the course credit is assigned to the different aspects of this group project. Each group will meet outside of class on average between 2 to 4 hours weekly. The following are a minimal set of commitments that each student is expected to uphold: 

1. To meet weekly with your group at your regularly scheduled time; lack of attendance (considered to be missing more than one meeting) may result in your receiving a considerably lower grade than your groupmates on the project; 

2. To read your email at least once per day on Monday through Saturday (taking Sunday as a legitimate day to not be in contact, though Saturday might be taken as the day off -- please negotiate this among yourselves, being sensitive of one another's religious and personal beliefs/practices) and to respond to any issues, questions, or requests from groupmates. Note that by default, email should be sent to everyone's UWNetID account; if a member would like groupmates to send email to any other account, this should be documented in one of the group's weekly reports. 

3. To make a good faith effort to meet with your group on an ad-hoc basis as needed; 

4. To treat your groupmates with respect in speech and manner so as to create an environment conducive to learning; being friends with or liking your groupmates is not the objective of the group experience, though it may enhance the experience -- the objective is to work effectively as a group regardless of the personal feelings that one has toward the other group members; 

5. To commit to perform a fair share of the group tasks on an individual basis; 

6. To carry out your work commitments in a timely manner; 

7. To uphold a high standard of quality in the work products that you bring to your group. You should complete a work product for presentation to your group at the same level of quality and quantity as if you were handing it in to the instructor; 

8. To hold your groupmates accountable for their work commitments, both in terms of quality and quantity; 

9. To post/distribute meeting minutes within 24 hours of the completion of the meeting if you are the minute taker; 

10. To inform your groupmates as far in advance as possible when you know you will be unable to attend a meeting; 

11. To take responsibility for contacting your group after a missed group meeting to determine what was discussed and what are your new responsibilities for the upcoming week; 

12. To provide timely information to a groupmate who has missed a group meeting concerning the missed meeting and the groupmate's new responsibilities; 

13. To contact the instructor immediately if any group member misses more than 2 meetings during the term. I will intervene in any case where a group member misses this number of meetings, but it is the group's responsibility to inform me of this. 

If you believe that you are unable to meet these commitments due to external constraints, then please discuss this with the instructor immediately. This may result in your reducing some of your external commitments or deferring attendance in this course for a term in which you have fewer such constraints.

It is important to come to your first group meeting prepared. At a minimum, this means that you have read the syllabus, the project requirements, the weekly report requirements, the project description, and the course readings for the current week. As a group, your most precious resource is your time together; do not squandor this time by coming unprepared to meetings. 

Coursework

The coursework involves a pre- and post-course survey, worth 4% total of our course grade, a design exercise worth 2% of your course grade, weekly group reports and a project retrospective (I will drop the lowest grade that your group receives on a weekly report), worth 10% of your course grade, a group project, worth 70% of your course grade, individual write-ups of each project milestone that you hand in (part of your individual multiplier for your project grade -- see the project guidelines for more details), and a set of "treatments" (brief structured summaries) of each of the assigned course readings worth 14%. Each of these assignments is detailed below. The project is detailed in a separate project handout. I reserve the right to make small adjustments to grade weights, or to add small (perhaps in-class) assignments as the need arises. 

Pre and post surveys

These will be done via the Internet (see below) at the start and end of the term. The purpose of the surveys is to help both you and the instructor (me) gauge the effectiveness of the software development practices that this course is centered on. You will not be graded on your answers; full credit is awarded if you fill them out. The surveys are not accessible after the start of class on the due date. 

Design Exercise

The description of the problem that you are to design is available via the Internet (see below). This activity happens prior to our class discussion and readings on design; its purpose is for you to focus on the design process and to have a set of small designs that we are all familiar with around which we can center our design discussion. As a result, your performance on this exercise is not graded; full credit is awarded for your doing the exercise. Your answers to this exercise are to be submitted via the Internet, and you should also make sure to make a printout of your answers before submitting. 

Treatments

For each assigned reading in the schedule below (each entry in the "Reading" column), you are to write a treatment that summarizes the author's thesis, evidence, and conclusion. However, do a single treatment for readings that involve two chapters of a book by the same author. You are to bring in hardcopy on the first class meeting of the week (except for the first week of the term, in which your treatments are due the second class session) for all readings for that week.

This assignment is borrowed from one given by Michael Kucher in IAS (who adapted it from John Peterson, also in IAS). Please follow Dr. Kucher's treatment guidelines. Your first treatment hand-in will receive full-credit for a good-faith effort at completing it. Of the remaining treatment hand-ins, the lowest score will be thrown out. Be prepared to read these in class. Please see the criteria for grading the treatments. 

Handins

Some of your handins are to be softcopy, some hardcopy, some both, and some via the Internet. The following table summarizes how each assignment is to be handed in: 

	Assignment
	Type of handin

	Pre- and post-course surveys
	Internet

	Design exercise
	Internet and hardcopy

	Weekly reports
	Hardcopy each week
Softcopy as part of your Implementation handin

	Treatments
	Hardcopy

	Project Milestone:SRS
	Hardcopy and softcopy

	Project Milestone:SDS
	Hardcopy and softcopy

	Project Milestone:Implemention
	Softcopy
includes Weekly Reports

	Individual post-milestone reports
	Hardcopy and email to Instructor

	Group project retrospective
	Hardcopy and email to Instructor


Document format

Because I will want to navigate your softcopy documents using non-Microsoft software, I place the following requirements on document format. All files that are not executables or images should be ascii documents, with extensions such as ".java", ".txt", or ".html". Please do not first write these files using MS-Word and then save-as "html", since Microsoft generates both overly complex as well as proprietary html that displays incorrectly on non-MS browsers. All text documents that you generate (treatments, individual and weekly reports, SRS) can be a simple "txt" file; be forewarned that none of them should be done using MS (or other) proprietary formats (such as ".doc"), as you will only need to convert these later.

Each softcopy handin should be on a CD-ROM (not on a diskette, CD-RW, memory stick, zip-disk, etc.). You should have a top-level file that is called index.html. This file should have any accompanying or supplemental documents hyperlinked at the appropriate place, so that a reader can easily navigate through your entire milestone starting from this file. In addition, this file should have a brief narrative that describes each document in the handin and guides the reader as they navigate the project milestone. 

You are free to use any naming or directory structure convention that is convenient for your files (other than the "index.html" file). Note, the following: 

· Your file and directory names as well as your hyperlinks should be case-sensitive. This is because, although Windows is not case-sensitive, is case-sensitive, and hence, many of your hyperlinks that would work in Windows will not work on linux, which is the system that I may use to view your projects. Handins with broken hyperlinks and case-insensitivity problems may be returned ungraded for rehandin after fixing. 

· Make sure to reference your hyperlinked files using forward slashes for directories ("/"), since this will be recognizable from both Linux and Windows, while the backslash is recognizable only from Windows. 

· Your filenames should not contain any spaces -- use underscores or dashes as separators if needed. 

· Make sure that hyperlinks to other project documents are all "relative references", so that your project hypertext document is fully portable and does not require Internet access. It is fine (though not necessary) to include hyperlinks to external websites for non-project website references, i.e. for documents that your group did not create but which your group has used as a reference source (e.g. Java API's, Java coding standards, SRS template, etc.). 

Think of your electronic handins as a hypertext document, not a website. Simplicity and clarity should be the predominating characteristics, not flashy graphics or interactivity. Doing more of your documents as ".txt" will help you to focus on content rather than form.

I recommend that you write your "html" documents directly in html rather than using an html generator. Please use the style defaults, and do not include any frames, forms, javascript or other dynamic features (unless you first clear this with me). You should only need to use a few basic tags; the following set should suffice: 

title, html, body, head, ol, ul, li, p, br, hr, table, tr, td, a 

(anchor), h1-5 (section level), em, strong, samp, var.

Failure to follow these guidelines will result in my handing back your work ungraded. 

Grading

Each "gradeable" part of the remaining assignments will receive an integer score between 0 and 4, inclusive. Your grade on each assignment will be a weighted sum of the grade on each part. Your final grade for the course will be calculated by taking the weighted sum of grades on all work that you have handed in, and rounding to the closest 1/10th. That is, multiply each score that you receive by the weight of the assignment, add these together, then round to the nearest 0.1. The correspondence between numeric grades and letter grades (i.e., A, B, C, etc.) can be found in the UW University Handbook, v.4, Ch.11. 

Here is a description of roughly what each numeric score means: 

· 4: All main concepts and skills mastered and all questions answered (or problems solved), with perhaps a few minor misconceptions or errors. 

· 3: Several minor misconceptions/errors or incompleteness. 

· 2: One of the main concepts has not been mastered or one or more of the questions or relevant issues missing. 

· 1: Significant misconceptions and/or incompleteness. 

· 0: Didn't hand in, or little evidence that any of the main concepts and skills have been mastered. 

Each handin is to be handed in no later than the start of class on the specified due date. Late handins will not be accepted. It is most important to turn in something rather than nothing, even if it is incomplete. With due cause, exceptions to this policy will need to be negotiated with the instructor; emergency documentation may be required and/or late penalties may be given, depending upon the circumstances. 

Code reuse and plagiarism

It is often necessary or desirable to reuse the code, ideas, algorithms, writings, or other creative work that others have written. I have developed a plagiarism guideline that defines plagiarism, how to properly cite the work of others in your own work, and specifically how this applies to the legitimate use of source code written by others. I have also written a collaboration guideline on what constitutes legitimate and illegitimate collaboration. It is expected that all students will read and follow these guidelines; violations of these policies may have severe consequences, as detailed in the UW Student Conduct Code 

Class email list

Shortly after the start of the semester, I will establish a course mailing list for course-related discussion, to which everyone in the class will be a member. Information on the email list policy, and how to post to this list, are detailed in the Email section of the course homepage. 

Schedule

This is a tentative schedule for the quarter which will be incrementally updated, especially w.r.t. readings and the specifics of lecture topics. An empty "Topic" cell inherits the last topic listed above it. Unless otherwise specified, readings that are given without hyperlinks are included in the coursepack available through the campus copy center (generally referenced by author). Do a single treatment for readings that involve two chapters of a book by the same author.

	#
	Date
	Handin Due
	Topic
	Reading
	Example/Resources

	1
	Jan 6
	
	Cancelled
	
	

	2
	Jan 8
	
	Admin
Lifecycle models
	
	

	3
	Jan 13
	Pre-course survey
Treatments
	Groupwork
Use cases
Project Reports
	Cockburn, "Introduction" and "The use case as a contract..."
Boehm, "A spiral model ..." 
	Gomoku Use Case
F'01 Project Use Case 1 
F'01 Project Use Case 2 
Cockburn's Use Case guidelines

	4
	Jan 15
	
	Requirements
Doc'ing req's and groupwork
	
Faulk, "Software requirements" 
	

	5
	Jan 20
	Design exercise: description
Design exercise: answer form (bring hardcopy of answers to class)
Weekly Report 
Treatments
	Design
	
	

	6
	Jan 22
	SRS Group meeting w/instructor
(last day)
	CRC Cards
	CRC Cards Tutorial
	

	7
	Jan 27
	Weekly Report
Treatments
	Design heuristics
Documenting Design
	Riel, "Chapter 2: Classes and Objects: ..." and "Chapter 3: Topologies of ..."
	

	8
	Jan 29
	Milestone 1:Requirements
	UML: Class & Sequence Diagrams
	Fowler, "Chapter 4: Class Diagrams" and "Chapter 5: Interaction Diagrams"
	Client/Server Sequence Diagram


 HYPERLINK "http://faculty.washington.edu/jtenenbg/courses/360/w04/sessions/studentEnrollSequence.gif" Student Enrollment Sequence Diagram


	9
	Feb 3
	Weekly Report
Individual project report 
Treatments
	Design criteria
	Mayer, "Chapter 3: Modularity"
	

	10
	Feb 5
	Design walk-through
	Design walk-through
	Marciniak, "Reviews and Audits"
	

	11
	Feb 10
	Weekly Report
Treatments
SDS Group meeting w/instructor
(last day)
	Design by Contract
Assertions
	Horstmann, "Chapter 3, Guidelines for class design" pp122 - 133
Java 1.4 Assertions
	

	12
	Feb 12
	
	Pair programming
From design to code
	Williams, "Pair Programming"
	Method abstraction example

	13
	Feb 17
	Milestone 2: Design
Weekly Report
Treatments
	Testing
Unit Tests
	Breugge & Dutoit, "Chapter 9: Testing"
	TreeMap.java


 HYPERLINK "http://faculty.washington.edu/jtenenbg/courses/360/w04/sessions/LinkedList.html" LinkedList.java


	14
	Feb 19
	Individual project report 
	Junit
Coding standards
	Download the latest junit, and read the article "Test Infected" from the "Getting Started" link of the "README.html" file.
	Setting classpath for Java in CSS labs
Setting classpath 
Sun's Java Coding Standards
VectorTest.java"

	15
	Feb 24
	Weekly Report
Treatments
	More junit
Integration testing
	
	Get Stats Sequence Diagram
Gen Test Sequence Diagram

	16
	Feb 26
	Test input questions 
Code/test group meeting w/instructor
(last day)
	V & V overview
Implementation Milestone
	
	

	17
	Mar 2
	Weekly Report
Treatments
	Software Engineering
Agile Methods
	Brooks, "No silver bullet"; Beck "Chapter 10: A quick overview" and "Chapter 11: How could this work"
	Agile Manifesto
XP practices

	18
	Mar 4
	
	TBA
	
	

	19
	Mar 9
	Milestone 3: Implementation; Weekly Report 
	Code demo
	
	

	20
	Mar 11
	Group Retrospective
Individual project report
Post-course survey
	Retrospective
	
	


