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Preface

To understand the principles and practice of software development, there’s
no better motivator than participating in a software project that has real
world value and a life beyond a single academic semester. The free and open
source software (FOSS) movement provides a fertile ground for identifying
such projects and an exciting new environment for teaching the principles of
modern software development.

This book uses a model for teaching software development that combines
FOSS principles, agile techniques, modern collaboration tools, community in-
volvement, and teamwork as central themes. Together with its accompanying
Web site myopensoftware.org/textbook, this book is designed for use as the
main text in a one-semester course on software development.

By completing this course, students should gain a rich appreciation for the
principles and practice of FOSS development. As a by-product, they should
also become better writers, programmers, and software community members.
Our primary goal is that students appreciate the value of collaboration as
a fundamental paradigm for software development. They should learn that
an effective development team can create a level of software quality that an
individual working in isolation cannot typically match.

Why FOSS?

The software development world has evolved rapidly in recent years. The
traditional life cycle model is now viewed to have serious weaknesses as a
basis for developing, maintaining, and upgrading today’s software products.
So software developers are using new paradigms to meet these new challenges
and they are enjoying significant success. A key component of this evolution
is the development of FOSS.

There are many advantages to using FOSS as the medium for a software
development course. The main advantage is that FOSS allows source code
to be freely read, evaluated, modified, and shared without the licensing con-
straints that accompany the development of proprietary software. Second,
FOSS allows the life of a software project to extend beyond the boundaries of
one semester or one institution. Third, FOSS development techniques require
a level of openness and collaboration among software developers that propri-

xvii



xviii Preface

etary software techniques do not typically match. We discuss these ideas more
fully in Chapter 1.

Many FOSS projects are designed to respond to real public and humanitar-
ian needs. Thus, a FOSS focus can add a valuable service learning component
to a software development course.!

All the FOSS projects discussed in this book respond to real public and
humanitarian needs. In this setting, we distinguish between two types of
projects, which we call client-oriented and community-oriented.

e A client-oriented project is one that is in an incubation stage and is
usually tailored to fit the needs of a single client. As such, it usually has
a small development group and a modest set of design goals, a relatively
small initial code base, and a relatively brief but complete requirements
statement.

e A community-oriented project is one that has matured to a point that
it fulfills the needs of a large group of clients. Such a project usually
has a large (often international) development and user group, a large
existing code base, and a continuing need for updating and adding new
features.

From a software development point of view, both types of projects share a
common body of principles and practices. For example, both require develop-
ers to be skilled communicators (among themselves and with users) and adept
at using modern collaboration tools (such as working with a shared code base).
Developers should also be comfortable participating in Web-based discussion
threads and finding solutions to technical problems via those threads. More-
over, they should be familiar with modern programming tools and languages,
interactive development environments, and database principles.

Both client-oriented and community-oriented projects actively engage the
ultimate users of the software as participants in all phases of the develop-
ment process—not just during requirements analysis and acceptance testing,
as in the traditional life cycle model. This process is a derivative of agile
programming, since it treats the user as a full-fledged member of the devel-
opment team and it iterates through the development cycle frequently and
continuously until the project is complete.

ISome have argued further that adding service learning activities to the computer science
curriculum will improve the attractiveness of computer science as a major field of study, thus
increasing enrollment by women and other underrepresented groups. This, for example, is
a major theme of the HFOSS project (see hfoss.org and [MTDT09] for more information).
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Course Organization

The aim of this book is to immerse students directly into an agile FOSS soft-
ware development process in the setting of a one-semester course. The projects
discussed in this book (and the Web site myopensoftware.org/textbook) are
tailored so that they can be completed in a 13-week semester.?

Some of the projects are accompanied by a description of new features to
be added to an existing code base (see Appendix B for an example). Other
projects are accompanied by a design statement, which includes use cases and
an initial code base (see Chapter 11 and Appendix A for examples). Either
type of project provides an effective starting point for students to implement,
adapt, or extend a software artifact during the course of a semester. Other
community-oriented project activities can be crafted by connecting students
to an ongoing community-oriented project, such as Sahana.

Here are two alternative approaches for using this book in a software de-
velopment course.

One approach is for the instructor to engage students in a client-oriented
project. For example, the client can be a local organization on or off
campus and the team should include someone familiar with the appli-
cation that the software will eventually serve (ideally a member of the
organization itself). Alternatively, the project can be the RMH Home-
base project itself, which is the main example used throughout this text.
Other examples of this type of project can be found at the book’s Web
site myopensoftware.org/textbook.

A second approach is for students to contribute to an ongoing community-
oriented project, such as Sahana (see sahanafoundation.org). In this
case, the domain experts are the community of developers and clients
who are contributing to the project from many different locations around
the world. Thus, student developers who wish to join this commu-
nity can begin by participating in Web-based discussion threads at the
project’s Web site. Other examples of community-oriented projects can
be found at hfoss.org.

For either approach, this book can be used in a mid-level undergradu-
ate software development course, an advanced projects course, or a service
learning course for non-majors who have prior programming experience. The
important prerequisite is that students have some programming maturity (for
instance, by completing the introductory programming and data structures

2Since these projects utilize open source (non-proprietary) code, their code base can be
freely downloaded and reused.
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courses) in advance. A course using this book can either precede or follow a
software engineering course.

In this course, we recommend that students begin by covering the mate-
rial in Chapters 1-5. There, they learn the principles of open source soft-
ware development that can be applied in either a client-oriented setting or a
community-oriented setting. For a client-oriented approach Sections 2.3 and
3.4.1 can be skipped, while for a community-oriented approach Sections 2.2
and 3.4.3 can be skipped.

For a client-oriented approach, we recommend that students continue by
covering Chapters 6-9, which provide detailed treatments of coding challenges
for three different levels of architecture. If the project chosen for the course
uses a language other than PHP (e.g., Java, C++, or Ruby), students will
need to adapt those PHP-dependent discussions to the language they are
using. Eventually, we expect to expand the book’s Web site so that other
language options are more directly covered.

For a community-oriented approach, we recommend that students continue
by covering Chapters 9-11, which provide additional discussions about fo-
rum participation, bug tracking, community building, and project governance.
Chapters 10 and 11 provide a kind of “sneak preview” to a software engineer-
ing course, since they introduce some principles of project management and
requirements analysis that are normally covered in that course.

For either approach, this text provides a team-based, hands-on, agile FOSS
development experience, which is its overriding theme.

Sample Syllabi

Below are two sample syllabi that show how a software development course
can be structured using the materials in this book. Each one assumes a
13-week semester in which the class meets for 3 hours per week. Both these
models are based on syllabi used by the authors while teaching recent software
development courses. These syllabi are illustrated in greater detail at the
book’s Web site myopensoftware.org/textbook.

The first sample syllabus shows the organization of a course where students
focus on a client-oriented project and work in teams throughout the semester.
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Week | Milestone Topics Readings
(chapters)
1 intro to project, design, 1-2
collaboration tools
2 platform /design review, team 3
formation
3 Domain refactor, design, 4
classes team meeting
4 code, )
team meeting
5 unit test, 6
client review
6 Database refactor, design, 7
modules team meeting
7 code,
team meeting
8 unit test,
client review
9 GUI refactor, design, 8
modules team meeting
10 code,
team meeting
11 unit test,
client review
12 Client system test, 9
documentation team meeting
13 system refactoring
Exam | Project
week | presentation

As shown in this syllabus, a team meeting occurs almost every week. This
meeting can be a videoconference (e.g., using Skype), an AIM chat, or a face-
to-face meeting in which all team members are present. Each meeting should
have representation from users as well as developers.

The second sample syllabus (next page) shows the organization of a course
where students engage in a community-oriented project and work in teams
during much of the semester.

During the first few weeks of this course, students complete a few assign-
ments to familiarize themselves with software development tools, database
principles, and the details of an ongoing community-oriented project. There-
after, the team project dominates weekly assignments and culminates in a
project presentation at the end of the course.

With either syllabus, the most important outcome is that students gain
new skills as team players and developers for a FOSS project. Thus, students
should be graded at least in part on the quality of their contributions to the
team project.
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Week | Milestone Topics Readings
(assignment) (chapters)

1 Browse projects, Free software 1-2
Blog post vs Open Source

2 A simple 3-tier architecture, 3
interactive program Software Stack and IDE

3 A login FOSS methodology, 4
script database essentials

4 Multideveloper Project collaboration, 5
application version control systems

5 HFOSS project Project management, 9
reviews documentation

6 Project launch Software architecture

7 Code review, Project code 10
testing, bug reports reading

8 Project testing, FOSS licenses
bug reports

9 Project testing, Open Source 2.0 11
bug reports

10 Project patching, Mozilla
bug fixing

11 Project testing, 0S 2.0
bug fixing beyond open source

12 Term paper

assignment,

13 Project
release

Exam | Project

week | presentation

Other Support and Guidance

Students using this text should have completed an introductory program-
ming course and a data structures course, or their equivalent. From that
experience, they should be comfortable working with classes and objects, ba-
sic data structures (including hash tables or associative arrays), and files.

Students should therefore be familiar with a modern programming language
such as Java or C++, and they should be prepared to learn other languages
(e.g., PHP and MySQL) depending on the code base for the software project
that they select. Familiarity with a modern integrated development environ-
ment, (IDE) such as Eclipse is also helpful. Students should also be prepared
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to learn how to use on-line tutorial materials and troubleshooting/debugging
support for the languages and tools with which they are less familiar.

A variety of supporting materials are available at the book’s Web site my-
opensoftware.org/textbook:

¢ Downloadable FOSS development projects, including their design doc-
uments, use cases, and code bases

e A discussion forum for instructors and students to share their experi-
ences and exchange ideas about particular issues raised by these projects

e Supporting materials for common FOSS development tasks, such as set-
ting up a version control system (VCS), an IDE, a project code base, a
unit test suite, and so on

e Additional exercises beyond the ones appearing in this book, reflecting
a wide variety of software projects and other activities conducted by
people using this book

The supporting materials will be tied to individual chapters where they are
required by specific exercises. Solutions to end-of-chapter exercises will also
be available to instructors via secure password to the book’s Web site my-
opensoftware.org/textbook.

The software tools used by students in this course should also be open source
to the greatest extent possible. This preference is not only a cost-effective way
to equip a software lab, it also encourages students to become familiar with
downloading and installing useful software tools on their own computers. The
resources that are referenced directly in this book are:

Activity Language/tool Web source
Programming PHP php.org
MySQL mysql.org
Documentation PHPDocumentor phpdoc.org
Testing PHPunit phpunit.de
IDE Eclipse eclipse.org, easyeclipse.org
Code synchronization Subversion (SVN) apache.org
Discussion threads Google groups groups.google.com
Team meetings Skype skype.org

While this list is PHP-oriented, we expect that students with strong Java or
C-++ programming experience will be able to assimilate the PHP syntax and
easily follow the examples presented in this book.

The choice of development platform that students make will depend on the
programming language required by the project that they choose. For example,
many open source projects require Java, so that the tools listed above will need
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to be replaced by a Java-specific development platform. More extensive and
detailed descriptions of these alternatives are provided at the book’s Web site
myopensoftware.org/textbook.

This book’s content is consistent with the Software Engineering recommen-
dations of Computing Curricula 2008 [ACMO08]. It also covers all the topics
in the Software Development course described in the Liberal Arts Model Cur-
riculum [Con07].

With regard to Computing Curricula 2008 [ACMO08], this book covers all
the topics in the Software Engineering section of the core body of knowledge—
software design, using APIs and other tools, software processes, requirements,
specifications, validation, evolution, and project management. It also covers
topics beyond that core body of knowledge—team programming, open source,
agile methods, component-based computing, software reliability, and software
security.

Finally, students using this text and contributing to an active FOSS project
might consider applying for FOSS certification. More information about the
FOSS Certificate can be found at the Web site http://hfoss.org.
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