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Wouldn't it be
dreamy if there was a software
development book that made me a
better developer, instead of feeling
like a visit to the proctologist? Maybe
it's just a fantasy...
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Advance Praise for Head First Software Development

“Head First Software Development is a whimsical but very thoughtfully designed series of information
diagrams and clever illustrations meant to accurately and clearly convey information directly into YOUR
brain. It’s a whole new kind of book.”

— Scott Hanselman
Software Developer, Speaker, Author
Scott Hanselman’s Computer Zen

“This is one of those books experienced developers wish they’d had back when they got started. I know,
I’m one of them.”

— Burk Hufnagel, Senior Software Architect

“I could have avoided a whole world of pain if I had read this book before my last project!”

— This developer asked to remain anonymous, so her last project’s manager
wouldn’t be upset!

“Head First Software Development teaches many valuable lessons that will help anyone deliver quality
software on time and on budget. Following the core principles taught in this book will help keep your
project on track from start to finish. No matter how long you've been developing software, Head Furst
Software Development will give you essential tools for developing successful projects from start to finish.”

— Adam Z. Szymanski, Software Project Manager, Naval Research Laboratory

“The ideas in this book can be used by new and experienced managers to immediately improve their
overall software development process.”

— Dan Francis, Software Engineering Manager, Fortune 50 company

“A fresh new perspective on the software development process. A great introduction to managing a
development team from requirements through delivery.”

— McClellan Francis, Software Engineer



Praise for Head First Object-Oriented Analysis and Design

“Head First Object-Oriented Analysis and Design is a refreshing look at the subject of OOA&D. What sets
this book apart is its focus on learning. There are too many books on the market that spend a lot of
time telling you why, but do not actually enable the practitioner to start work on a project. Those books
are very interesting, but not very practical. I strongly believe that the future of software development
practice will focus on the practitioner. The authors have made the content of OOA&D accessible and
usable for the practitioner ”

— Ivar Jacobson, Ivar Jacobson Consulting

“I just finished reading HF O0A&D, and I loved it! The book manages to get across the essentials of
object-oriented analysis and design with UML and use cases, and even several lectures on good software
design, all in a fast-paced, easy to understand way. The thing I liked most about this book was its focus
on why we do OOA&D——to write great software! By defining what great software is and showing how
each step in the OOA&D process leads you towards that goal, it can teach even the most jaded Java
programmer why OOA&D matters. This is a great “first book” on design for anyone who is new to Java,
or even for those who have been Java programmers for a while but have been scared off by the massive
tomes on OO Analysis and Design.”

— Kyle Brown, Distinguished Engineer, IBM

“Finally a book on OOA&D that recognizes that the UML is just a notation and that what matters when
developing software is taking the time to think the issues through.”

— Pete McBreen, Author, Sofiware Crafismanship

“The book does a good job of capturing that entertaining, visually oriented, ‘Head First’ writing style.
But hidden behind the funny pictures and crazy fonts is a serious, intelligent, extremely well-crafted
presentation of OO Analysis and Design. This book has a strong opinion of how to design programs,
and communicates it effectively. I love the way it uses running examples to lead the reader through the
various stages of the design process. As I read the book, I felt like I was looking over the shoulder of an
expert designer who was explaining to me what issues were important at each step, and why.”

— Edward Sciore, Associate Professor, Computer Science Department
Boston College

“This is a well-designed book that delivers what it promises to its readers: how to analyze, design, and
write serious object-oriented software. Its contents flow effortlessly from using use cases for capturing
requirements to analysis, design, implementation, testing, and iteration. Every step in the development
of object-oriented software is presented in light of sound software engineering principles. The examples
are clear and illustrative. This is a solid and refreshing book on object-oriented software development.”

— Dung Zung Nguyen, Lecturer
Rice University



Praise for Head First Design Patterns

“I received the book yesterday and started to read it on the way home... and I couldn’t stop. I took it to
the gym and I expect people saw me smiling a lot while I was exercising and reading. This is tres ‘cool’.
It is fun but they cover a lot of ground and they are right to the point. I'm really impressed.”

—Erich Gamma, IBM Distinguished Engineer,
and co-author of Design Patterns

““Head First Design Patterns’ manages to mix fun, belly-laughs, insight, technical depth and great
practical advice in one entertaining and thought provoking read. Whether you are new to design
patterns, or have been using them for years, you are sure to get something from visiting Objectville.”

—Richard Helm, coauthor of “Design Patterns” with rest of the
Gang of Four—Erich Gamma, Ralph Johnson, and John Vlissides

“I feel like a thousand pounds of books have just been lifted off of my head.”

—Ward Cunningham, inventor of the Wiki
and founder of the Hillside Group

“This book is close to perfect, because of the way it combines expertise and readability. It speaks with
authority and it reads beautifully. It’s one of the very few software books I've ever read that strikes me as
indispensable. (I'd put maybe 10 books in this category, at the outside.)”

—David Gelernter, Professor of Computer Science,
Yale University and author of “Mirror Worlds” and “Machine Beauty”

“A Nose Dive into the realm of patterns, a land where complex things become simple, but where simple
things can also become complex. I can think of no better tour guides than the Freemans.”

—Miko Matsumura, Industry Analyst, The Middleware Company
Former Chief Java Evangelist, Sun Microsystems

“I laughed, I cried, it moved me.”

—Daniel Steinberg, Editor-in-Chief, java.net

“My first reaction was to roll on the floor laughing. After I picked myself up, I realized that not only is the
book technically accurate, it is the easiest to understand introduction to design patterns that I have seen.”

—Dr. Timothy A. Budd, Associate Professor of Computer Science at
Oregon State University and author of more than a dozen books,
including C++ for Java Programmers

“Jerry Rice runs patterns better than any receiver in the NFL, but the Freemans have out run him.
Seriously...this is one of the funniest and smartest books on software design I've ever read.”

—Aaron LaBerge, VP Technology, ESPN.com



Other related books from O’Reilly
Making Things Happen
Applied Software Project Management
Beautiful Code
Prefactoring
The Art of Agile Development
UML 2.0 In a Nutshell
Learning UML 2.0

Other books in O’Reilly’s Head First series
Head First Java
Head First Object-Oriented Analysis and Design (OOA&D)
Head Rush Ajax
Head First HTML with CSS and XHTML
Head First Design Patterns
Head First Servlets and JSP
Head First EJB
Head First PMP
Head First SQL
Head First JavaScript



To everyone who’s worked on a project with us and told us where
we’ve gone wrong, where we’ve gone right, and what books to
read...here’s our contribution back.



the authors

Author(s) of Head First Software Development

Russ is totally indebted to his fiancée, Corinne, for her

complete love and support while writing this book. Oh,
and he still can’t believe she said yes to getting married
next year, but I guess some guys have all the luck!

Russ has been writing for a long time and gets a huge
kick out of demystifying technologies, tools, and
techniques that shouldn’t have been so mystified in the
first place. After being a developer at various ranks for
many years, Russ now keeps his days (and sometimes
nights) busy by heading up a team of software
developers working on super secret services for the
music industry. He’s also just finished up his Oxford
Masters degree that only took him five years. He’s
looking forward to a bit of rest...but not for too long.

Russ is an avid guitar player and is relishing the spare
time to get back to his guitars. The only thing he’s
missing is Head First Guitar...c’mon Brett, you know
you want that one!

viii

Dan is eternally grateful to his wife Tracey for letting
him finish this book. Dan is a software architect for
Vangent, Inc., and has led teams for the Naval Research
Laboratory and NASA, building enterprise software.
He’s taught graduate and undergraduate Software
Engineering at Catholic University in Washington, D.C.
Some of his classes were interesting,

Dan started writing for O’Reilly by submitting a proposal
for this book a little over five years ago. Three UML
books, some quality time in Boulder, Colorado, with
the O’Reilly Head First team, and a co-author later, he
finally got a chance to put this book together.

While leading a team of software developers can be
challenging, Dan is waiting patiently for someone to
write Head First Parenting to help sort out seriously
complex management problems.



how to use this book
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put that in a software
development book!
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how to use this book

Who is this book for?

If you can answer “yes” to all of thesc:

We use Java i
Do you have access to a computer and some «—— "euse Java in the book, but

- . tan squint and pret
background in programming? 7°," Q! pretend
4 e g it's C#. No amount oL‘

Do you want to learn techniques for building and squinting will make You think

delivering great software? Do you want to understand the it's Perl, ‘U\ough.
principles behind iterations and test-driven development?

Do you prefer stimulating dinner party conversation to
dry, dull, academic lectures?

this book is for you.

Who should probably back away from this book?

XXVi

intro

If you can answer “yes” to any of these:

Are you completely new to Java?

(You don't need to be advanced, and if you know C++ or
C# you'll understand the code examples just fine.)

Are you a kick-butt development manager looking for a
reference book?

Are you afraid to try something different? Would you
rather have a root canal than mix stripes with plaid?
Do you believe that a technical book can't be serious if
iterations are anthropomorphized?

this book is not for you.

[Note from markc{}ngr this book is
for anyone with a evedit tavd.]



the intro

We know what you're thinking

“How can this be a serious software development book?”
o

“What’s with all the graphics:

“Can I actually learn 1t this way?”

Your b
THIS

2¥din £hipke
& " s s " i'“POP"{;aH.é_
We know what your brain is thinking

Your brain craves novelty. It’s always searching, scanning, wailing for something

unusual. It was built that way, and it helps you stay alive.

So what does your brain do with all the routine, ordinary, normal things you
encounter? Everything it can to stop them from interfering with the brain’s
real job—recording things that matter. It doesn’t bother saving the boring
things; they never make it past the “this is obviously not important” filter.
How does your brain know what’s important? Suppose you're out for a
day hike and a tiger jumps in [ront of you, what happens inside your head
and body?

Neurons fire. Emotions crank up. Chemicals surge.

And that’s how your brain knows...

Great. Only 450
more dull, dry,
boring pages.

This must be important! Don’t forget it!

But imagine you're at home, or in a library. It’s a safe, warm, tiger-free zone.

You're studying. Getting ready for an exam. Or trying to learn some tough
technical topic your boss thinks will take a week, ten days at the most.

Just one problem. Your brain’s trying to do you a big favor. It’s trying
to make sure that this obviously non-important content doesn’t clutter
up scarce resources. Resources that are better spent storing the really
big things. Like tigers. Like the danger of fire. Like the guy with the
handle “BigDaddy” on MySpace probably isn’t someone to meet
with after 6 PM.

And there’s no simple way to tell your brain, “Hey brain, thank you
very much, but no matter how dull this book is, and how little I'm
registering on the emotional Richter scale right now, I really do want
you to keep this stufl” around.”

you are here » XXV
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how to use this book

CE-

wWe think of a “Head First’ reader as a Jearner.

So what does it take to learn something? First, you have to getit, then make sure
you don’t forgetit. It’s not about pushing facts into your head. Based on the

|atest research in cognitive science, neurobiology, and educational psychology,
Jearning takes a lot more than text on a page. We know what turns your brain on.

some of the Head First learning principles:

Make it visual. Images are far more memorable than words alone, and make learning

’/619 8 much more effective (up to 89% improvement in recall and transfer studies). It also
( Q]‘"bo"v:;s makes things more understandable. Put the words within or near the
N itsS

intro

graphics they relate to, rather than on the bottom of on another page, and learners
will be up to twice as likely to solve problems related to the content.

Bu\rn D_Qﬂh
19
e Xz
~N

Use a conversational and personalized style.

In recent studies, students performed up to 40% better 45 _
on post-learning tests if the content spoke directly to the 43 }
reader, using a first-person conversational style rather than 1
taking a formal tone. Tell stories instead of lecturing. Use T
casual language. Don't take yourself too seriously. Which Work

left

would you pay more attention to: a stimulating dinner

party companion, ora lecture?

Get the learner to think more deeply. In other Is)

words, unless you actively flex your neurons, nothing 20 |5 |10 [
much happens in your head. A reader has to be motivated, DaYs left
engaged, curious, and inspired to solve problems, draw

conclusions, and generate new knowledge. And for that,

you need challenges, exercises, and thought-provoking questions, and activities that involve

both sides of the brain and multiple senses.

Get—and keep—the reader’s attention. We've all had the“l really want
to learn this but| can't stay awake past page one” experience. Your brain pays
attention to things that are out of the ordinary, interesting, strange, eye-
catching, unexpected. Learning a new, tough, technical topic doesn’t have to
be boring. Your brain will learn much more quickly if it's not.

Touch their emotions. We now know that your ability to remember
something is largely dependent on its emotional content. You remember what
you care about. You remember when you feel something. No, we're not talking

heart-wrenching stories about a boy and his dog. We're talking emotions like
surprise, curiosity, fun, “what the..?", and the feeling of “l Rule!” that comes when

you solve a puzzle, learn something everybody else thinks is hard, or realize you know
something that“'m more technical than thou” Bob from engineering doesn't.




the intro

Metacognition: thinking about thinking

If you really want to learn, and you want to learn more quickly and more
deeply, pay attention to how you pay attention. Think about how you think.

I wonder how
T can trick my brain
into remembering
this stuff...

Learn how you learn.

Most of us did not take courses on metacognition or learning theory when we
were growing up. We were expected to learn, but rarely taught to learn.

But we assume that if’ you're holding this book, you really want to learn how
to really develop great software. And you probably don’t want to spend a lot
of time. If you want to use what you read in this book, you need to remember
what you read. And for that, you've got to understand it. 'To get the most from
this book, or any book or learning experience; take responsibility for your brain.
Your brain on this content.

The trick is to get your brain to see the new material you’re learning as
Really Important. Crucial to your well-being. As important as a tiger.
Otherwise, you're in for a constant battle, with your brain doing its best to
keep the new content from sticking.

So just how DO you get your brain to treat software
development like it was a hungry tiger?

There’s the slow, tedious way, or the faster, more eflective way. The
slow way is about sheer repetition. You obviously know that you are able to learn

and remember even the dullest of topics if you keep pounding the same thing into your
brain. With enough repetition, your brain says, “This doesn’t feel important to him, but he
keeps looking at the same thing over and over and over, so I suppose it must be.”

The faster way is to do anything that increases brain activity, especially different
lypes of brain activity. The things on the previous page are a big part of the solution,
and they’re all things that have been proven to help your brain work in your favor. For
example, studies show that putting words within the pictures they describe (as opposed to
somewhere else in the page, like a caption or in the body text) causes your brain to try to
makes sense of how the words and picture relate, and this causes more neurons to fire.
More neurons firing = more chances for your brain to gef that this is something worth
paying attention to, and possibly recording.

A éonversational style helps because people tend to pay more attention when they
perceive that they’re in a conversation, since they’re expected to follow along and hold up
their end. The amazing thing is, your brain doesn’t necessarily care that the “conversation”
is between you and a book! On the other hand, if the writing style is formal and dry, your
brain perceives it the same way you experience being lectured to while sitting in a roomful
of passive attendees. No need to stay awake.

But pictures and conversational style are just the beginning...

you are here » XXixX



how to use this book

Here’s what WE did:

We used pictures, because your brain is tuned for visuals, not text. As
far as your brain’s concerned, a picture really is worth a thousand words.
And when text and pictures work together, we embedded the text i the
pictures because your brain works more effectively when the text is within
the thing the text refers to, as opposed to in a caption or buried in the text

1 _’

White-hox testing
somewhere.

We used redundancy, saying the same thing in different ways and with different media types,
and multiple senses, to increase the chance that the content gets coded into more than one area
of your brain.

The software doesn't work,
the code’s a mess, and the CFO is going
be mad as hell. I have no idea how to get
things back on track...

We used concepts and pictures in unexpected ways because your brain is tuned for novelty,
and we used pictures and ideas with at least some emotional content, because your brain

is tuned to pay attention to the biochemistry of emotions. That which causes you to _feel
something is more likely to be remembered, even if that feeling is nothing more than a little
humor, surprise, or interest.

Erm——

We used a personalized, conversational style, because your brain is tuned to pay more
attention when it believes you're in a conversation than if it thinks you're passively listening
to a presentation. Your brain does this even when you're reading.

We included more than 80 activities, because your brain is tuned to learn and remember
more when you do things than when you read about things. And we made the exercises
challenging-yet-do-able, because that’s what most people prefer.

We used multiple learning styles, because you might prefer step-by-step procedures, while
someone else wants to understand the big picture first, and someone else just wants to see

an example. But regardless of your own learning preference, everyone benefits from seeing the
same content represented in multiple ways.

Tools for your

We include content for both sides of your brain, because the more of your brain you Software
engage, the more likely you are to learn and remember, and the longer you can stay Pevelopment
Toolbox

focused. Since working one side of the brain often means giving the other side a chance to
rest, you can be more productive at learning for a longer period of time.

And we included stories and exercises that present more than one point of view,
because your brain is tuned to learn more deeply when it’s forced to make evaluations and
judgments.

We included challenges, with exercises, and by asking questions that don’t always have

a straight answer, because your brain is tuned to learn and remember when it has to work at
something. Think about it—you can’t get your body in shape just by watching people at the
gym. But we did our best to make sure that when you're working hard, it’s on the right things.
That you’re not spending one extra dendrite processing a hard-to-understand example,
or parsing difficult, jargon-laden, or overly terse text.

We used people. In stories, examples, pictures, etc., because, well, because _you’re a person.
And your brain pays more attention to pegple than it does to things.

XXX intro



