A Brain-Friendly Guide

Head First
Software
Development

Learn the real
user story of
how Mary
satisfied her
customers

Q N Score big by using

: L 4 velocity to figure out
how fast your team
can produce

Use test-driven
development to avoid
unsightly software
disasters

Keep your e

project on

schedule Master the techniques
by tracking and tools of seasoned
your burn- software developers

down rate

O'REILLY® g Dan Pilone & Russ Miles



Head First Software Development
by Dan Pilone and Russ Miles

Copyright © 2008 O’Reilly Media, Inc. All rights reserved.
Printed in the United States of America.
Published by O’Reilly Media, Inc., 1005 Gravenstein Highway North, Sebastopol, CA 95472.

O’Reilly Media books may be purchased for educational, business, or sales promotional use. Online editions are
also available for most titles (safari.oreilly.com). For more information, contact our corporate/institutional sales
department: (800) 998-9938 or corporate@orelly.com.

Series Creators: Kathy Sierra, Bert Bates
Series Editor: Brett D. McLaughlin

Design Editor: Louise Barr

Cover Designers: Louise Barr, Steve Fehler
Production Editor: Sanders Kleinfeld

Indexer: Julie Hawks

Page Viewers: Vinny, Nick, Tracey, and Corinne

Printing History:
December 2007: First Edition.

ﬁ

Vinny, Tracey,
Niek and Dan

=

Russ and Corinne

The O’Reilly logo is a registered trademark of O’Reilly Media, Inc. The Head First series designations,

Head Furst Software Development, and related trade dress are trademarks of O’Reilly Media, Inc. Java and all Java-
based trademarks and logos are trademarks or registered trademarks of Sun Microsystems, Inc., in the United
States and other countries. O’Reilly Media, Inc. is independent of Sun Microsystems.

Many of the designations used by manufacturers and sellers to distinguish their products are claimed as
trademarks. Where those designations appear in this book, and O’Reilly Media, Inc., was aware of a trademark
claim, the designations have been printed in caps or initial caps.

While every precaution has been taken in the preparation of this book, the publisher and the authors assume no
responsibility for errors or omissions, or for damages resulting from the use of the information contained herein.

No sleepovers were conducted in the writing of this book, although one author did purportedly get engaged
using his prototype of the iSwoon application. And one pig apparently lost its nose, but we’re confident that had
nothing to do with the software development techniques espoused by this text.

Repkover. This book uses RepKover', a durable and flexible lay-flat binding.
. — P y g

ISBN-10: 0-596-52735-7
ISBN-13: 978-0-596-52735-8

M]



Table of Contents (Summary)

Tahle

—_ —
N o=

of Contents (the rea] thing)

Intro

great software development: Pleasing your customer

gathering requirements: Anowing what the customer wants

project planning: Planning for success

user stories and tasks: Getling lo the real work
good-enough design: Getting it done with great design
version control: Defensive development

building your code: Insert tab a into slot b...

testing and continuous integration: 7hings fall apart
test-driven development: Holding your code accountable
ending an iteration: 1t’s all coming logether...

the next iteration: If it ain’t broke... you still better fix it
bugs: Squashing bugs like a pro

the real world: Having a process in life

Intro

table of contents

XXV

29

69

109
149
177
219
235
275
317
349
383
417

Your brain on Software Development. Youre itting around trying

to learn something, but your brain keeps telling you all that learning isn’t important.Your

brain’s saying,“Better leave room for more important things, like which wild animals to

avoid and whether naked rock-climbing is a bad idea.” So how do you trick your brain

into thinking that your life really depends on learning how to develop great software?

Who is this book for?

We know what you’re thinking
Metacognition

Bend your brain into submission
Read me

The technical review team

Acknowledgments

XxXvi
xxvil
XXIX
XXXI
xxxil
XXXIV

XXXV



table of contents

great software development
Pleasing your customer

If the customer’s unhappy, everyone’s unhappy!

Every great piece of software starts with a customer’s big idea. It's your job as a
professional software developer to bring those ideas to life. But taking a vague
idea and turning it into working code—code that satisfies your customer—isn’t
so easy. In this chapter you'll learn how to avoid being a software development
casualty by delivering software that is needed, on-time, and on-budget. Grab

your laptop and let’s set out on the road to shipping great software.

Tom’s Trails is going online
Most projects have two major concerns

The Big Bang approach to development

Flash forward: two weeks later
Big bang development usually ends up in a big MESS
Great software development is...
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Each iteration is a mini-project 14
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You can’t always get what you want... but the customer better!

Great software development delivers what the customer wants. This chapter is all about

talking to the customer to figure out what their requirements are for your software.

You'll learn how user stories, brainstorming, and the estimation game help you get

inside your customer’s head. That way, by the time you finish your project, you'll be

confident you've built what your customer wants... and not just a poor imitation.
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project planning
Planning for success

Every great piece of software starts with a great plan.

In this chapter you're going to learn how to create that plan. You're going to learn how to
work with the customer to prioritize their requirements. You'll define iterations that you
and your team can then work towards. Finally you'll create an achievable development
plan that you and your team can confidently execute and monitor. By the time you're

done, you'll know exactly how to get from requirements to milestone 1.0.

Customers want their software NOW! 70
Prioritize with the customer 73
We know what’s in Milestone 1.0 (well, maybe) 74
If the features don’t fit, re-prioritize 75
More people sometimes means diminishing returns 77
Work your way to a reasonable milestone 1.0 78
Iterations should be short and sweet 85
Comparing your plan to reality 87
Here’s what a programmer w Velocity accounts for overhead in your estimates 89
Programmers think in UTOPIAN days... 90
Sure, no problem, I can crank
o Developers think in REAL-WORLD days... 91
e ¢ When is your iteration too long? 92
. Deal with velocity BEFORE you break into iterations 93
Time to make an evaluation 97
Managing pissedsaif customers 98
The Big Board on your wall 100
How to ruin your team’s lives 103

..but here’s what he’s really THINKING

T'll grab a Monster on the way home, program 'til 3
AM, take a Halo break, then work through the morning.
Sleep a few hours, get the guys over to hack with me,
and finish at midnight. As long as nothing goes wrong...
and Mom doesn't need me to pick up dinner.
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user stories and tasks
Getting to the real work

It’s time to go to work. user stories captured what you need to develop, but now

it's time to knuckle down and dish out the work that needs to be done so that you can

bring those user stories to life. In this chapter you'll learn how to break your user stori
into tasks, and how your task estimates help you track your project from inception to
completion. You'll learn how to update your board, moving tasks from in-progress, to

complete, to finally completing an entire user story. Along the way, you'll handle and

prioritize the inevitable unexpected work your customer will add to your plate.

Introducing iSwoon 110

Do your tasks add up? 113

Plot just the work you have left 115

Add your tasks to your board 116

Start working on your tasks 118

A task is only in progress when it’s IN PROGRESS 119
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Standup meeting: Day 5, end of Week 1... 130
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We interrupt this chapter... 140
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pood-enough design
Getting it done with great design

Good design helps you deliver. In the last chapter things were looking pretty
dire. Abad design was making life hard for everyone and, to make matters worse, an
unplanned task cropped up. In this chapter you'll see how to refactor your design so that
you and your team can be more productive. You'll apply principles of good design,
while at the same time being wary of striving for the promise of the ‘perfect design’.
Finally you'll handle unplanned tasks in exactly the same way you handle all the other

work on your project using the big project board on your wall.

iSwoon is in serious trouble... 150
This design breaks the single responsibility principle 153
Spotting multiple responsibilies in your design 156
Going from multiple responsibilies to a single responsibility 159
Your design should obey the SRP, but also be DRY... 160
l)ﬂl‘r The post-refactoring standup meeting.. 164
Unplanned tasks are still just tasks 166
Part of your task is the demo itself 167
When everything’s complete, the iteration’s done 170
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version contro]
Defensive development

When it comes to writing great software, Safety First!

Writing great software isn't easy... especially when you've got to make sure your code

works, and make sure it keeps working. All it takes is one typo, one bad decision

from a co-worker, one crashed hard drive, and suddenly all your work goes down the

drain. But with version control, you can make sure your code is always safe in a

code repository, you can undo mistakes, and you can make bug fixes—to new and

old versions of your software.

You've got a new contract—DBeatBox Pro

And now the GUI work...

Demo the new BeatBox for the customer

Let’s start with VERSION CONTROL

First set up your project...

...then you can check code in and out.

Most version control tools will try and solve problems for you

The server tries to MERGE your changes

If your software can’t merge the changes, it issues a conflict
BeatBox Pro 1.0 Y 8 8¢5

More iterations, more stories...

We have more than one version of our software...

Good commit messages make finding older software easier

Now you can check out Version 1.0
(Emergency) standup meeting

Tag your versions

Tags, branches, and trunks, oh my!
Fixing Version 1.0...for real this time.
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building your code

Insert tab a into slot b...

1 It pays to follow the instructions...
Z ...especially when you write them yourself.

It's not enough to use configuration management to ensure your code stays safe. You've
also got to worry about compiling your code and packaging it into a deployable unit. On
top of all that, which class should be the main class of your application? How should that
class be run? In this chapter, you'll learn how a build tool allows you to write your own

instructions for dealing with your source code.

Developers aren’t mind readers 220
Building your project in one step 221
Ant: a build tool for Java projects 222
Projects, properties, targets, tasks 223
Good build scripts... 228
Good build scripts go BEYOND the basics 230
Your build script is code, too 232
New developer, take two 233
Tools for your Software Development Toolbox 234
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testing and continuous integration
Things fall apart

Sometimes even the best developer breaks the build.

Everyone’s done it at least once. You're sure your code compiles, you've tested it over
and over again on your machine and committed it into the repository. But somewhere
between your machine and that black box they call a server someone must have changed
your code. The unlucky soul who does the next checkout is about to have a bad morning
sorting out what used to be working code. In this chapter we’'ll talk about how to put

together a safety net to keep the build in working order and you productive.

Things will ALWAYS go wrong... 236
There are three ways to look at your system... 238
Black-box testing focuses on INPUT and OUTPUT 239
Grey-box testing gets you CLOSER to the code 240
White-box testing uses inside knowledge 243
Testing EVERYTHING with one step 248
Automate your tests with a testing framework 250
Use your framework to run your tests 251
At the wheel of CI with CruiseControl 254
Testing guarantees things will work... right? 256
Testing all your code means testing EVERY BRANCH 264
Use a coverage report to see what’s covered 265
.-i" Bl ack_Lox testin g Getting good coverage isn’t always easy... 267
What CM does... 270
Tools for your Software Development Toolbox 274
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test-driven development
Holding your code accountable

Sometimes it’s all about setting expectations. Good code needs to
work, everyone knows that. But how do you know your code works? Even with unit
testing, there are still parts of most code that goes untested. But what if testing was a
fundamental part of software development? What if you did everything with testing in
mind? In this chapter, you'll take what you know about version control, Cl, and automated
testing and tie it all together into an environment where you can feel confident about

fixing bugs, refactoring, and even reimplementing parts of your system.

Test FIRST, not last 276
So we’re going to test FIRST... 277
Welcome to test-driven development 277
Your first test... 278
...[ails miserably. 279
Get your tests to GREEN 280
Red, green, refactor... 281
In TDD, tests DRIVE your implementation 286
Completing a task means you’ve got all the tests you need, and they all pass
288
When your tests pass, move on! 289
Simplicity means avoiding dependencies 293
Always write testable code 294
When things get hard to test, examine your design 295
The strategy pattern provides formultiple implementations
of a single interface 296
Keep your test code with your tests 299
Testing produces better code 300
More tests always means lots more code 302
Strategy patterns, loose couplings, object stand ins... 303
Red: Your test fails. We need lots of different, but similar, objects 304
What if we generated objects? 304
Green: Your test passes. A mock object stands in for real objects 305
Mock objects are working object stand-ins 306
Refactor: Clean up any duplication, Good software is testable... 309
ugliness, old code, etc.
It’s not easy bein’ green... 310
A day in the life of a test-driven developer... 312
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ending an fteration
It’'s all coming together...

You’re almost finished! The team’s been working hard and things are
wrapping up. Your tasks and user stories are complete, but what's the best way
to spend that extra day you ended up with? Where does user testing fit in?
Can you squeeze in one more round of refactoring and redesign? And there
sure are a lot of lingering bugs... when do those get fixed? It's all part of the

end of an iteration... so let's get started on getting finished.

Your iteration is just about complete...

...but there’s lots left you could do

System testing MUST be done...

...but WHO does system testing?

System testing depends on a complete system to test
Good system testing requires TWO iteration cycles
More iterations means more problems

Top 10 Traits of Effective System Testing

The life (and death) of a bug

So you found a bug....

Anatomy of a bug report

But there’s still plenty left you COULD do...

Time for the iteration review

Some iteration review questions

A GENERAL priority list for getting EXTRA things done...

Tools for your Software Development Toolbox
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the next iteration
If it ain’t broke...you still better fix it

Think things are going well?

Hold on, that just might change...
Your iteration went great, and you're delivering working software on-time.
Time for the next iteration? No problem, right? Unfortunately, not right at
all. Software development is all about change, and moving to your next
iteration is no exception. In this chapter you'll learn how to prepare for the
next iteration. You've got to rebuild your board and adjust your stories

and expecations based on what the customer wants NOW, not a month ago.

What is working software? 350
You need to plan for the next iteration 352
Velocity accounts for... the REAL WORLD 359
And it’s STILL about the customer 360
Someone else’s software is STILL just software 362
Customer approval? Check! 365
Testing your code 370
Houston, we really do have a problem... 371
Trust NO ONE 373
It doesn’t matter who wrote the code.

If it’s in YOUR software, it’s YOUR responsibility. 373
You without your process 378
You with your process 379
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bugs
Squashing bugs like a pro

Your code, your responsibility...your bug, your reputation!
When things get tough, it's up to you to bring them back from the brink. Bugs, whether
they’re in your code or just in code that your software uses, are a fact of life in software
development. And, like everything else, the way you handle bugs should fit into the rest
of your process. You'll need to prepare your board, keep your customer in the loop,
confidently estimate the work it will take to fix your bugs, and apply refactoring and

prefactoring to fix and avoid bugs in the future.

Previously on Iteration 2 386
First, you've got to talk to the customer 386
Priority one: get things buildable 392
We could fix code... 394
...but we need to fix functionality 395
Figure out what functionality works 396
NOW you know what’s not working 399
What would you do? 399
Spike test to estimate 400
What do the spike test results tell you? 402
Your team’s gut feel matters 404
Give your customer the bug fix estimate 406
Things are looking good... 410
...and you finish the iteration successfully! 411
AND the customer is happy 412
Tools for your Software Development Toolbox 414
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the real world
Having a process in life

You’ve learned a lot about Software Development. But before you
go pinning burn down graphs in everyone’s office, there’s just a little more you need to
know about dealing with each project... on its own terms. There are a lot of similarities
and best practices you should carry from project to project, but there are unique things
everywhere you go, and you need to be ready for them. It's time to look at how to apply

what you've learned to your particular project, and where to go next for more learning.

Pinning down a software development process 418

A good process delivers good software 419
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appendix 1: leftovers
The top 5 things (we didn’t cover)

table of contents

Ever feel like something’s missing? We know what you mean...

Just when you thought you were done... there’s more. We couldn’t leave you without a few

extra things, things we just couldn't fit into the rest of the book. At least, not if you want to

be able to carry this book around without a metallic case and castor wheels on the bottom.

So take a peek and see what you (still) might be missing out on.

#1. UML class Diagrams

#2. Sequence diagrams

#3. User stories and use cases
#4. System tests vs. unit tests

#5. Refactoring

C_Aivplane

—_— —

— speed ‘int

+ 9etSpeed() :int

+ setSpeed(speed : int) void J

T e b arbr Ui
e o il )

< Tt ary by miidgm bt
et Fro shpit b st
ot et
;i

-

434
436
438
440
441

Title ~ Gend a picturet0....
_ofherusers ...

......... iption: ick on the “Send aPicture’ ..

De'smpm?ﬁd'50})’:"0'0{@?@(0.!\114??9. needs fobe

button to send a piet! T wads b .

s partasle e

o s bl
et | Dk et == ek o
Fst sk celiuit bod
e T,
0 Rl T
[mlu-hu.-n—.hampl [ s el | I — 1"'
| LT T T —r— y A
T i 13 TN —
arlied sesrba -
e | P
St m il =~y ] =
i — — = it ebhed o il by e it el e
kW 2, - g Fogescriep e o i,
e Bt b 4 i o F
=i I, e e
2 =)
T i o Wiean They
et T b b
by i dtey Utk

XXiii



table of contents

appendix 2: techniques and principles
Tools for the experienced software developer

¢ Ever wished all those great tools and techniques were

11 in one place? This is a roundup of all the software development
techniques and principles we've covered. Take a look over them all, and
see if you can remember what each one means. You might even want to

cut these pages out and tape them to the bottom of your big board, for

everyone to see in your daily standup meetings.

Development Techniques 444
Development Principles 446
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— Burk Hufnagel, Senior Software Architect

“1 could have avoided a whole world of pain d | had read this book belore my last project”™
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— Kyle Brown, Distinguished Engineer, IBM

“Finally a book on OOA&DD that recognizes that the UNLL s just a notation and that what matters when
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expert designer who was explaiming (o me what ssoes were important st each step, and why”

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

“This 15 a0 well-desined Book that delivers whiat i prommses to 1ts readers: how o analvee, desion, and
wrile seriows object-orented software, Tts contents low ellortlessly from usimg wse cases for capturing
recuiremients to analvsis, design, implementation, testing, and iteration. Every step in the development
ol ohject=ariented software is presented in light of sound software engineering principles, The examples
are clear and illusteative, This is a solid and vefreshing book on object-oriented software development.”

— Dung Zung Nguyen, Lecturer
Rice University



Praise for Head First Design Patterns

“l recerved the book vesterday and started to vead it on the way home... and T eouldn’t stop. 1 rook it o
the gym andd T expect people saw me smiling a lot wiale T was exercising and reading. This is tres “coal’.

Ir i.S fnn 1'.|! it l‘]'ll"\_.' CONVET A lﬂi‘ DF :_El"l'ﬂl]’]l"i ﬂ]ld [|I1|."!|' are 'I'.iglll to |.I'Il‘ I'h.'l'i (1] r]ﬂ 'I,'t‘ﬂ“}' i'[] I]}!‘“S\ﬁl.‘fl.“

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

“*Head First Design Patterns” manages to mix fun, belly-laughs, insight, rechnical depth and great
practical advice in one entertaining and thought provoking read. Whether vou are new to design
patterns, or have been using them for vears, vou are sure to get something from visinng Objécrville,”

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

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

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

“This book iz close to perfect, because of the way it combines expertise and readabilicy. It speaks with
authority and it reads beautfully, Itf's one of the very few software books 've ever read that strikes me as
indigpensable. [I'd put mavhe 10 books in this caregory, ar the ourside.?™

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

“A Nose Dive mito the realm of patterns, a land where complex things become simple, bur where simple
things can also become complex. I can think of no better tour mmides than the Freemans,™

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

“T langhed, I cried, it moved me”

—Daniel Steinl:lerg, Editor-in-Chief, java.net

"My first reaction was 1o roll on the Boor laughing, After I picked myvsell up, I realized that nor only 1= the

boak techimeally aceurate, 1r 15 the easiest (o wderstand mboduction to des 2 1] ]};JLtr:'ns that T 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, bur the Freemans have our run hin.
Seriously..this 15 one of the funniest and smartest books on software design 1've ever read.”

—Aaron LaBerge, VP Technology, ESPN.com
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T evervone who's worked on i project with us and told us where
wieve gone wrong, where weve gone vight, and what hooks 1o
readl, . eres our contrlaanon back.
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e

Russ i |-JI;|1|‘I.. inddiebted 10 his fancée, Corinme, for her
vomplele love and support while witing this book, Oh,
and he stll can’t believe she said ves to getting married
next vear, but 1 guess some guys have all the luck!

Nll-ﬂ b IIr'I"|I- u|'i:l.l1|._1,; for |1||'|:|= e el aets a II.H“I‘
kick out of demystifving technologies, tools, aod
techingques tiat shoudn’t have been so mysahed e
hirst place. Adter being a developer at virious ranks fo
many vears, Russ now keeps his days (and sometimes
nights} busy by heading up a team of soltware
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Mhasters degres that only took him Gve years, He's
ook forward tooa bat of rest, but not for too long,

Buss is an avid guitar player and is relishing the spare
trme o get back o bis guitars, The only thing he’s
mussing 15 Head First Guatar_.c'mon Breo, vou know
viou WAL ||1.'|| il!ll‘!
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IIH'I |1|ih I.IIZII Jk. ¥l Ii[||1' LT ﬁ"u" :H'..il"i dAPLL -[.h'l't't' l‘}ll].
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the OFBeilly Head Fiest weam, and a co-author Eater, he
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Winie 1|1'.|1H1t§_1 i Tl ol Soliwire r'=|'1'1'III'|Il'I"i Ciifl e
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how to use this book
Intro

I can't believe they
put that in a software
development book!

i nEwWeY hurmhﬁ ﬂu:s{jun!
n this settion we answe the
“Co why DID they Eui: that in a software
development book?



how to use this book

Who is this book for?

If vou can answer “ves” to all of these:

@ Do you have access to a computer and some = We use Java in the book, but

background in programming? fou Lan squint and pretend
g prog g it's C#. No amount of
@ Do you want to learn technigues for building and squinting will make you Lhink
delivering great software? Do you wan! to understand the  its Fee|, though.

principles behind derations and test-driven development?

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

this book s for vou,

Who should probably back away from this book?

If VOul CAN answer “‘_!.'I"E‘-“ o Ay o these:

@ Are you completely new to Java?

{You don't need to he 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 anthropomaorphized?

e

this book is not for vou.

[Nete from markt{:ma this book s
aniyone with 3 tredit eavd.]

xxvi intro



the intro

We know what you're thinking

"'le'n' can M be a serious software dey l.‘]l::l[:lllll'FI[ [ETHT]
“What's with all the graphices?"

“Clan 1 actually fegrm it this way?”

;i'w ordin ik,

is importa, {

We know what your brain is thinking

Your brain craves novelty, It's always searching, scanning, waiting for something
unusial It was ol that way, and it elps vou stay alive.

So what does your brain do with all the routine, ordinary, normal things you
encounter? Evervihing ot can to stop them from interfering with the brain's
peard poly—vecording things that mafier. 1 doesn’t bother siomg the boring
things: they never make 10 past the “this is obviously sot mmportat” fler.,

Hovw elowes WOILIF brain knon what's i|:|qlu|l'.!|1|.“ ‘ill]]]ulw '!.Hlll'll' ot fior a
L|:|'g.' I|ik:' ;mtl i Ii_l_{rr -||1min-' iu I'|'u||1 n]' '_k'l Wi, l|1.|1.'|l h'.!]||u'|:.=c in.-iilh' Yol h:':ul
anel by

Mewrons fre, Emotions crank up. Chenicaly surpe,

And that's low vour brom Kknows...

&reat. Only 450
more dull, dry,

boring pages.

This must be important! Don't forget itl

But imagine vou're at home, or moa libranye [0 a sale, warm, tger-lrec zone.

You're studying. Getting ready for an exam. Or trving to learn some tough ram Lriwis Q
technical twpse vour boss thinks will take a week, ten davs at the most. pa ' o o
! ﬂl'-lls 15T

I|ll.-l. onie probilen. Your brain's wrying to do you a big fvor I0s trying o qu By .

tos make sure that this adoreasiy non-iraportant content doesn't clurtes
II[I SUANCE PESOLITTES. R.L"ﬁf.l“'l'l"'h |!I'-1| N I]t‘."l‘i' h'l Tl I"il;ﬂl"il'lg |1'||' ["'-.!“'ﬁ
fg things. Like tgers. Like the danger of (e, Like the guy with the
handle “BigDaddy™ on MySpace prohably iso't someone to mee
willi alter 6 PML

And there's no simple way to tell your bram, “Hey bram, thank vou
very much, but no matter hiow dull this book s, and how liede P'm
regisiering on the emotional Richter scale vight now, §really do want
vet 1o keep this stufl around,”

you are here » xxvil



how to use this book

we think of a “Head First’ reader as a |earner.

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 aducational psychelogy,
learning 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. imagesare far more memorable than words alone, and make fearning
fe"”"%'m much more effective lup 10 po improvement in recall and transfer studies). It-also
[‘. 'EFhft"‘: ) makes things more understa ndable. Put the words within or near the
- =tingi ot / graphics they relate to, rather than on the bottom or on another pags, and learners
will be up 1o bwice as likely ta solve problems related 1o the content.

Use a conversational and personallzaﬂ style.
I recent studies, students performed up 10 40% better 45
on post-learning tests if the content spoke directly to the 43 |
seader, using a first-person, conyersational style rather than 4 ;E§
E 1\‘
10

E.‘L‘L'D Down

taking a formal tane. Tell stories instead of lecturing, Use T

casual language. Don't 1ake yoursel.!’ ot seriously. Which Wk

would you pay mare sttention to: a stimulating dinner LiE
[4

party companion, of a lecture? \\

Get the learner to think more deeply. In other 0 3
words, uniessyou actively flax your neurons, nothing 0 ] (= I (8] 5 O
much happens in your head. A reader has to be m privated, Da}-, left

engaged, curious, and inspired to solve p roblems, draw

conclusions, and generate new knowledge. And for that,

you need challenges, exercises, and thought-proveking questions, and activities that invalve

hoth sides of the braln and multiple senses.

i lahaniie reader's attention. We've all had the " really want

€ , 1o learn this but | can't stay awake past page one” XDENENCE. Moian Braln navs

' attention to things that are out of the ordinary, interesting, strange, eye-
catching, unexpected. Learning a new, tough. technical tople doesn't have 1o
e horing. Your brasn will leam much mare quickly if it’s not.

Touch their emotions. We now know that your alatlity to remember
<amathing is largely dependent an its emational content. You ramember what
you care about. yau remember when you feel something. Mo, we're pot talking

haart-wrenching stories about a boy and his dog. We're @alking emotions like
surprise, CUMosity, fun, “what the.. 7", and the fealing of "I Rulel” that comes when
you solve 3 puzzle, learn something averybady else thirks is hard, of realize you know
something that “I'm mare technical than thou" Bob from angineering doeinT.

intro




Metacognition: thinking about thinking

H 'j.lru I'I':llh' whant Ilrlt';u 11, anl ‘_mll Want fos ]1'.|r'|| T trllii'H}. and more
deeply, pay attention o how vou pay attenton, Think about how you think,
Lesrn how you bearn,

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

I{L” W AssUre rl'li” -I[ Tl'liJ“-'I'l' |]|i"!|i:|i||L'| rh‘l.‘ |P|H|k..., I!i”" ]'l."il.]lt'. Walnlb for l('i.ll Il ||1|'|-'|
to really develop great software. And you probably don’t want to spend o lot
"'1- 1'i'|||_“. “ Yiml WATIE Dok Rise 'r\'|'|i|| wonl 'I'I:"itlil I[Il ||'|I|."- I:!l H_Ik., Yirl “'."'f‘(l (H] u'r.'.'r'.rmrlr'r
what you read. And lor that, yvou've got to gadersdand it To get the most from
this book, or any book or learning experience, take responsihility lor vour brain,
Yo brain on this content.

The rick is 1o get vour braim to see the pew material you're learning as

Really Traportant, Cruetal vo vour well-being, As maportant as a tger.
Ohherswise, vou're in for a constant battle, with vonr brain doing is best o
keep the new content from sticking,

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

Ihere's the slow, tedious way, or the faster, more elfective wav The
slow way 1s about sheer repetition. Yo alwionsly knesy that you are able w learn

and pemember even the dullest of wopics 10 vou keep poinding the same thing mito your
Bradne Wath enough repetition, vour bradn says, “This doeso™ el important to himm, But e
keeps looking at the same thing ooer and acer and soer, 5o 1 suppose it muost be”

The faster way is to do anpthing that increases brain activity, cspecially ditfferent
fyfes 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 vour favor, Fo
|-\.':'||||'|1|1', stnelies shenaw that |r||rr'nu,; weonrls cedifm the I1-H'||I|f"1 I:ilr":; tlese b (s o] :.l'ulwr'rl fi
siiewhere else in the page, Tke a caption or inthe body text) cawses your braan o ey (o
miakes sense ol ow the words and proture refate, and this causes more neurons 1o fire,
More neurons liring = more chances Tor yvour brain to gef that this is something worth
paving attenton to, and possibly recording,

.'.'l l"'l]\“'l"i:li‘l”:lil] ‘I} |1' II"I!J.‘- IJ'.'I.'-iI"ﬁ-'I.' |P|'|P|||‘|' 1"[]lE 10 ]1..1':\' e ||“|."|||i|.l|:| 'll\l'"'li Ihl"_’-‘
percerve that they're in a comversation, since theyre expected o lollow along and hold up
II“"—IT |'||||. rrhl:" .'|||'|;|f-.i"f-{ llli'li"_\"' i"i. YOr 11|'i.li|| lili'll":"‘[ll| Ill"i'l':‘i:"-lf'i.lfn e llli“ [||1' I'I'I"”rl'n1'I'.""\|i|.|.|'::l||.l|l|
15 hetween vou and a book! On the other hand, o the woting style 15 formal and dry, vour
brin pereeives it the same way you experience being lectured o while sitting i a voomiul
of passive attendees. No need to stay awake,

But pictares and conversational sevle are juse the beginmng. ..

the intro

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

you are here »

Xxix



how to use this book

Here’s what WE did:

W used pictures, because vour braim s tuned lor visuals, not text. As =
far as vour brain’s concerned, a picture really & worth a thousand words, ' B =
And when text and pictures work together, we embedded the text i the — ﬂhﬁﬁt‘
'I..——I:-_.- =
the thme the text pefiers (o, as ::Ealltm'Ll T 1 a i':l]]|'il]1| o el 0 the text y ;. | rﬂﬂ
: White-hox testing =

SCFITICWY |'|l"|'\'.‘.

Iiii'ml':'.\ Becinse vour T works more effectively when the text 1s widifin !

We used redundancy, saving the same thing i different warys and with dilferent media types,

and mulfiple senves, w0 increase the chance that the content gets coded mto more than one area Tt s o viorl

ol vour brain. the cede's a mess, and the CFO i geng
. be mad as hell. I have no idea haw to get

i B ! 3 - - things back on frock

We wsed ['ll[li'l']]‘l.‘i '.I['|l|- I'J1l"|'|||'l.‘:~' (111 ﬂue.tp.ﬂ‘:led 'n':l'j’&-: IN'E':I'I]M.' 3'”11[' hr;lm s 1'|I||:':| |n|:' ”H"p'l'll'_w.', Ings

;JII[l Wt l]:‘i['[t []i.i'Tl,II'I:'F- il]]i'l il: II':Ih ".'I"i_[ll Al ||."i|.‘i.1 SENTiE &FR ﬂtiﬂﬂ.ﬂf ."I'JFI.I'J'HI'. IK_'R'LI L=t ?ﬁl Mir I]I':l'i_il

i tuned (o pay attention (o the biochennstry ol emotons, That which canses you o feel

something is more likely @0 be remernbered, even il that feeling i nothing more than a litde

humor, surprise, or interest,

We used a personalized. conversational style, hecanse vour hrain is uned 1o pay more
attention when it helieves you're ma conversation than il it thimks vou've passively histeming
Liéw 71 |J|'r~.-=:'u|:|l'iu|], Your bratn does this even when 1_.nl||'1'|~ ritelin,

We meluded more than 80 setivities, because your brain is tuned to learn and remember

more when vou de things than when vou wad about things. And we made the exercises
challenging-vet-do-able, becanse thats what most people prefes

We used mndtiple learning styles, because you might prefer step-by-step procedures, wiile

SCFTRCCATLe l'l.‘i[" WS o |.|I|L||"|‘|1ﬂf'||..,| Illl' |fi_;-_£ ]_lil_'“ T ri_['!i'., |I'|]|| SO e |'i.‘il' 'ill.'\l WIS L sie
an example, Bul regardless of your own learnimg preference, éderone benefis rom secing the
same content represented in multiple wiys,

5 i i Tools for yoor
We include content lor both sides of your brain, hecause the more of your brain you Software
engage, the more ]i]{t']}' YOOl are Lo I and remember, and the ]uup;-.'l WOU il sEay Vevelopment
I-rH'l |ﬁt'|.|. ﬁill('!' 'ﬁ'l.(fll'k.i"]z e hiflt' !’]r II“' lllri.l.llll ||1-|I'[| e glﬂl]nﬂ H“: i H.]“.'l 'ﬁ'i' ||' 5 i']lill 10 B TMM:

rest, you can be more productive at learmmg for a longer period of lime,

Anied we included storfes and éxcrcies that present more than one point of view,
because your brain is tuned to learn more deeply when i's torced o make evaluatons and
Juidgments.

We included ehallenges. with exercises, and by asking gueestions that don’t always have

= ."-H'.'Jig]][ ATERWYIT, hL‘r'il'n:ul' fﬂl“r ]]riliii i.“" ||f|]ﬂ‘l| 1] ]1'“"" JIIILF r"]l'll_'”l]H'I' ll-'|'h|'f|_ '-It Iﬁil:‘i l(n -'J'I'n'fj. al
sometling Think abour it—you can’t get vour by e shape just by soadefimg people an the
v, But we did our best o make sure that when you're working hard, it's on the mgld things,
That you're not spending one extra dendrite processing a hard-lo-understand example,
or parsing difficult, jargon-laden, or averly terse text.

We used people. lin stories, examples, pictures, efe., becase, we
And your brado pays more attenion o peapfe than it does 1o tigs,

I.. I.ll.!l.".'l.ll'.‘il:'_'l'-'l!f 'rr il IJ'."'I'?;'I'I-I.’].

KMX inra



Cut this out and stiek it
on Your refrigerator.

Slow down. The more you understand,
the less you have to memorize.

1o’ illnl Tt .";rnp anel think. “'|'|1'H thie

ok asks you s guestion, don't just skip o the
answer Tmagine that someone really s asking
the question. The more deeply vou force your
bram to think, the better chance you have ol
learning and remembering

Do the exercises. Write your own notes.
We put therm in, bt iF we did them for vou,

that would be like having someone else do

vour workouts for vouw, And don’t just ook at

thie exercises, Use a peneil. There’s plenty of
evidence that physical activity s learmiang

can nerease the lsrning,

Read the “There are No Dumb Questions”
T]J:l[ mmeans :l” r:r I|JL'['||. -]1||i'}"|'1' ml n[rlimr:ﬂ
they 've part of the core content!
Do’y skap them,

siclebrs

Make this the last thing you read before
bed. Or at least the last challenging thing.
Pare of the learning (especially the ransfer w
long-terin memory) happens gt you put the

hook dewn. Your brain needs time on its own, o
do more processing, I you put in something new
during that processing tme, some ol what you

_i'll?ﬂ ll!'drrll'l'l ".'I.'iu |'H‘ Ell’.‘ﬁ.

Drink water. Lots of it.

‘I'-i YT I:FI';I.'-IH 'ﬁ'”['kh I]ﬁﬁ] i]] il ['I.II:?' I:li”h ”lI ”LIi:F.
Detiydranon (which can happen belore you ever
feel thirsty| decreases cognitive lunction.

the intro

Here’'s what YOU can do to bend
your brain into subwission

Hu. wie ched Ay |n|.|'l. -I']‘u' A 1% Ili] [£F] }'ml. .I-l'li‘\it'! ri|m Are g
startineg point; Bisten (o your brain and Ggure out what works
fowr your amel what doesn't. Try new (hings.

@ Talk about it. Out loud.

®

®

Speaking activates a dillevent part of the hrain.
{] bi i e [r"_r'ing tov unelerstind .\'-ul:'lh'lhiiig, o'
increase vour chance of remembering 1 later, say
it ongt Joned, Bewer sull, try to explain i out foud
to someone else. You'll learn more quickly, and
youl might uncover ideas vou hadn't known were
there when you were reading about i

Listen to your brain.

Py attention to whether your brain is getting
overdoaded. I you find voursell’ starting o skim
the surface or [orger wha }.'u'll_il.lﬂ pesadd, 1S O
for o break, Once you go past a certain point, yin
won't learn Gaster by irying to shove more in, and
yout might even hurt the process.,

Feel something.

Your brain needs to know that this matiers, Gel
involved with the stories. Make up your own
captions for the photos, Groaning over a bad joke
15 s4il! better than feelmg nothime at all.

Write a lot of software!

There's only one way 1o learn to develon software:
Vol Jiave to actua].l'jr develop software. Al
thiat’s what you're going to do throughout this
Fsowiks, Wie're ;_suiug (7] }_l'i‘.:' Wi leits aaf n'4|||i,|'r[1:|l,'1||.~.
to capture, technoigques to evaluate, and code 1o
test and improve: every chapter has exercises that
pose a problem for you to solve. Don’t just skip
over them —a lot of the ]rillllim; |J;Lppt'u:~ when
vl solve the exercises. We included a solution m
o't be afraid 1o peek at the
solution il you get stuck! (1t's easy o get sagoed
o something small.) But try 1o solve the problem
before you look at the solution.

l‘ill'l’l t‘_\:t‘l'{'.l,‘it'

you are here » K|



how to use this book

Read Me

'1-||i~. |\. i Ii'.ulﬁn_u' 1'5‘,1,11'['i1'r|1'1', ricsl |1'|i':1'ru'1' In H:k. We fll."rllrt"l'd[l‘l‘:. h-[.l"i:l.lfll'-ll ol ey I:'I":.'ll'lil]'E'
that might get in te wiy of learning whatever i is we're working on al thit point m the
baok, And the first ime through, vou need 1o begin ol the beginning, because the book
makes assumptions about what vou've already seen and learned,

We assume you are familiar with object-oriented programming.

It would ke an entire book 1o wach you object-onented programming (like, say, Head
First OOA&D). We chose o focus this book on software development principles rather
than design or linguage basics. We picked Java lor our examples because it's fairly
comumon, and prety sell~documenting: but everything we talk about should apply whether
'::.Hll.-l'l' llﬁinngn':l, o, O+, or Visual Basic (or R!Ilr':‘, ot However, of '!.'I:Illr‘n't' never

programmed wsing an object-orented language, vou may hove some irouble ollowing
sivmie of the code, In that case we'd strongly recommend vou get familior with one of those
languages betore attacking some ol the later chapters in the book.

We don’t cover every software development process out there.

There are tomes of information about different wavs to write software. We don't oy to
cover every possible approach o developing code. Instead, we focus on weehnigues that
wie ke work and it well together o produce great software, Chapter 12 specilically talks
-'1|.H|||| 'l-"u'i.l'!.'h (K] l'l'n'l"ii]\' '5'1 HAT [“'E:l['i"!i?- Tk gl I1 i t”'liil“[' rl'li'l_t‘!‘-'\. on 1_lﬂ.l'|lr I'ITHII['I'[.

The activities are NOT optional.

The exercises and activities are not add-ons; they e it ol the core content ol the hook.
Some ol them are w help witho memory, some are for understanding, and some will help
vob appHy what your've learned. Some exercises are there just toomake you think about how
vour would solyve the problem. Don't skip the exercises. The crossword puzeles are the
oy g you o’ feece toodoy, Do ey ve good e giviogg sour brain ooclsoee w ook
about the words and terms you've been learning in a dilferent context,

®xli intro
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The redundancy is intentional and important.

One distinet dilference noa Head First hook is that we sant von toomeafly et it And we
wint your to [inish the book cemembering whit vou've learned. Most reference books
don’t have retention and recall as a goal, but this book is abowt fareiez, so vou'll see some
ol the same ¢ :llL't'|'r[$ Come up more than onee,

The examples are as lean as possible.

Cur readers tell us that i's frusteating o wade through 200 lines of an example looking
|'rr|' l|||:' T |i[|1*!~' |I|l"'_q.' Il!‘t‘[i lis Ilr'|t|4'|'.-i1:md. M:i b} :'!-:.lrn]}h*.-i iu 1|:|'i.‘i |Hulk are ﬂ]u‘hn 'wirh':n
Lhe stallest possible contest, so that the part vou're trying 1o learn s clear and sinple,
Don't expect all of the examples 1o be robust, or even complete—they are written
specifically for learning, and aren’t always [ully funetonal,
Weve placed the full code for the projects on the Web so vou can copy and paste them
i wour text editor You'll fisnd therm an

hitp: / /www. headfirstlabs.com/boolks/ hisd/

The Brain Power exercises don’t have answers.

Hu'wu:rn' il [|14'||L there s 14 r'i}_"r]ﬂ HEH LS andl o frl!u'rrﬁ ['l:-!l'l 1:11- thie '||'.'||':|11'r|_g|
l‘._\:]_H_'I_'i:I‘['I_I.'l_‘ IP[- I]]l' Hl'iljll ]‘U'ﬂ'r‘i' il.l"i‘l .I'li(‘!i i!‘. !i W '!.-'lll,l £} fll_'l_'i‘l_ll_' il- '.!['Hl 'Un'l (L} | !I.IHI'I' ATEWETS
are right, In some of the Brain Power exercises, vou will [ind hints to pomt vou m the
right dircetion,

you are herea » el



the review fcam

The technical review team
Dan Franﬂii MCC’:"&n Frahg.s Fﬂi!‘.ﬂt Jawad Burk Hu-Fhagc]

Lisa Kellner Kyistin Strombery Adam ELT"‘BMIL.

Technical Reviewers:

Ill!"l !3|ka "u'l'lh“h!'ll‘l iJ" -'I[I'!u‘[hil]ji ].[kl' ir i.‘\- "u'n-i[h“”' AT [1'1']||ii| JII |t'l'|--|1l1l1|1'|:‘\-. -I.III'F
L':|I|<':| s il '|'.'|I‘I| I|u"~' ili:-.]L['l'I!‘I‘Il Imilh ‘-4I|1|.:‘1|I-ir||_{. L VL R A "||||1'1':=||"-1 n||1'||
something went right, and sent back Lots of greal commentary on things that

5 b i o il Ll o il e i, iy it ol e o ™ e e EEE Wy [ I - . g Y, FSCrE SRR e
WYLRERUCE] GREIL) CIELERE B WWERD R 500 LIPUEI BE LD OG0 WOl ael, DUl vel LEsn brresnipranl o
dilterent perspective o the book, and we really appreciate that, For instance, Dan
Franeis and MeClellan Franeis made sure this book dida’t oo oo Soffoan
Precefofunent for Jon.

We'd particularly like to call out Faisal Jawad lor his thorough and supportive
feedback (he started the “hurrahs™). Burk Hufnagel provided great suggestions
on other approaches he'd used on projects and made one author’s lage night of
upchites a kot more Tun with his suggestion to include, “Bad dev team. No biscuin,”

Finally, we'd like to thank Lisa Kellner and Kristin Stromberg [or their grea
'u.|||'k1||1 !'L'il(tii].l.rl:llll and ||:|.:'i:|'|1_:. -I-]Ii‘i |H|u|¢, '.1.1||1]1|||-I Fae 'w]|.|1 it 15 williount .||| of

VEILIT T

Kurlv intro
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hur editor:

D't let the |Jil rure fool vou, Brett s one of the sharpest and most
i rl;."!i‘u'il il ]l:'npf:' W VE ey 'l.\rarkl'1| 1.1"-|I||~ :||;|ri ]ﬂw 1'U||.11'i|'nl1i1 s e
o every page. Bren supported thas book through every positive and
negative review and spent quality time with ws in Washington, DLC,
o make this a success, More than once, he baited us into a gocd
argument and then wok notes while we went at e, This book is a
result of his hard work and support and we really appreciate it
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made this possible. Thank you,

A massive thank vou also goes out to the Miles household, that's Gorinne (the boss) and Frizhee,
|'-1r:i_gt'_ Snulf, Hl;'i':ii:li:l:\', and leiln- (those are the sl At every sTep Voun guys e kr]]l e
ponng and T really can't tell you bow much that means o me. Thanks!

you are hero » XXXV



safari books online

Safari® Books Ownline

LA ] = - "
Sa fa rl } 'Ii|1|. Ilt‘l’l VoLl see i Sﬂ{‘ilﬂ"h' 1001 011 |Ill“ COREr uf' Yo '}1‘|U]1 e
=

e technology book thar means the book 15 available online

through the O'Reilly Network Safar Bookshelf,

Safar offers a solution that's better than e-books. Ir's a virmal library that lets vou
easily search thousands of wp tech books, cur and paste code samples, download
chapters, and fnd quoick answers when you need the most accurate, current
mformation: Trv it for free at http://safari.oreilly. com
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1 great software development %

,, Pleasing your customer ¥

I used to think all programmers got
paid in bananas for their projects...
but now that I'm developing great
software, I get cold, hard cash.

If your customer’s unhappy, everyone’s unhappy!

Every great piece of software starts with a customer’s big idea. It's your job as

a professional software developer to bring that idea to life. But taking a vague
idea and lumning it into working code—code that satisfies your customer—isn't
s easy. In this chapter you'll learn how to aveoid being a software development
casualty by defivering software that is needed, on time, and on budget. Grab
your laptop, and let's set out on the road to shipping great software

this is a new chapter



Tom's Tralls

Tow’s Trails is going online

Trekkm Tom has been providing wordd-famous trall guides and
couipment {rom lus shack m the Kockies {or years, Now, he wants
o raimp up his sales l.|:>i:n_g; a bit of the latest techmn FII.I'I\"'F.

Mo one does trail guides
like mine.. But the big TrailMix

Conference is coming, and I want
to show everybady what the next
evolution in hiking looks like, Web-

style.

Tom wants to take his

business 4a dha [

y CEARE |
------ = the [mtareet

Tore & ViSiON

oF Tom s Trails
Onlime

2 Chapter 1



great software development

Most projects have ftwo major concerns

Talk to most customers and, besides thewr g wdea,
they v probably got two basic concerns:

How much will it cost?

No 51!1']}["|!ir' Foeree Mot custormiers wanl 1o ﬁg‘lln' ol

how much cash they'll have w spend. Tn this case,

though, Tom has a pale of money, so that's not much

ol a concern fonr him. Usually, tash is 3 limitation In £his
tase, Tom's qof money 4o spare, and

Figures what he spends will turn into
dn EWen h'-lﬂﬁﬂ' F|:

PR

How long will it take?

The other g constramt & tirne, Abmest no customer>
ever savs, ke as long as vou want!™ And lois of the
tirne, vour have a specific event or dite the costomer
wants their soltware ready lon

In Tom's case, he wants his website available in three
months” tme, teady for the big TrailMix Conference
COTNG 1.

y The TrailMin
con&'rghu " “ "

This iz your payday, 4oo. if
You qet -Fir.ishedd:: bhie

you are here » 3



the Big Bang approach

The Big Bang approach to development

With ol o month o get imshed, there’s no tme 1o waste,
The lead developer Toam hired gets right o work.

Here are my rough ideas
for you to get started an,

Fhﬂh'Ei-E sounds of ﬂﬂdln5

Some HTML, €55, a little
backend Java...this will be
a piece of cake.

J

s lead developer

3 fime,
S{gﬂrl{ tode

HE"“: 5 Tﬂ'l‘ﬁ
Che doesn & wa

and starts erank

4 Chapter 1



great software development

Flash forward: two weeks later

Tom’s lead developer has pulled out all the stops to baild
Tom's Traals Cinlime, putting all her inest codmg skills into
play and producing what she thinks Tom wants her to build,

Whew! That was hard work!
I've been coding like crazy,
working stupid hours, but at
least now it's time to collect
that paycheck...

Big Banyy work @ lok, and then,

, something huge ard
Eﬁa tomes E-I: & the work
7 all 3t ante.- ”
alse known s “Gomg Davk," as
{he tustomer sees You at the
begimning of the ?rujef:.h and
Lhen you dis3 unkil sebtware
s deliveved at the end

you are here » 5



the Eig Bang ends with & big mess

Bia bang development usually ends
up in a BI6 MESS

Even though a lot of work went mto the project, Tom hasn'
seen any ol the {hopefully) completed work vet. Lets see what
he thinks about the I.i.llll.['.llﬂ"ll."fi wihsite,

What the heck is this? The site isn't
anything like I thought it would be.

You couldn't have taken a little more
time and gotten it right? It's like you
didn't even know what I wanted...

If your customer isnt happ‘h you
built the wrong software.

BLH |i.'|l|.§_|{ 'ili]!’l Wi ll.‘-.llil"} TEEse s 'l'lllf'ki_llf_'; i

whole lot, bigt i also means nol showmar the
rustonmer much untl vour work is done. The sk
with that approact: 1s vou think vou're building

The
A : Emph
what the customer wanis with no real feedback Fhsis heys

I |.1
unul yvou think vou're [nished. — Yeu '._:EET:LS:_'.‘!‘
And, no matier how great YOLT think vour 5 You may ot be

softwire 18, 10's the customer vou e 1o make
happy, So i the customer doesn't like what
wrenvn e haelt  dmon ™ varsete o e 1o el fheomn

BEE ks LELFEL B WP @LILL LALLER %, LY NLLE LIRS

they're wrong. Just get ready to do some rework.

BI.II hulﬂ. o VL ﬁgl]r:' it 1'.l|:LI: I!p:' CL=bo e
really wanis? It's mot .||W:H_.'I~' CIRSYL..

G Chapter 1



great software development

pen Your pencil

-‘\‘
Can you figure out where things went wrong? Below are three things Tom said
he wanted his site to allow for. Your job is to choose the option underneath

each item that most closely matches what Tom means. And for the third one,
yau've got to figure out what he means an your own,. Good luck!

o Tom says, "The customer should be able to search for trails.”
D The customer should see o map of the world and then enter an address
Lo search lor trails near a particolar oeation.

The eustomer should be able 1o seroll theough a hst of wouest spoes and
[l tranils that lead 1o and from those spots,

D The customer should be able 1o enter o ap code and a level of dilliculy
and find all trails that match that difficulty and are near that zip code.

e' Tom says, "The customer should be able to order equipment.”

D I"[I‘IH' |'||511||I|.l'|' ‘1h|".|t|.| 1"' ;lhll' lie '||'i|'-I|'|.. ".'I.]!-ll. (| Ll|i!]]]|l'||1ll-|lrll II:IH -][Hl 1"“'“
create an order for iems that are instock,

D The customer should be able 1o order any equipment they need, but
depending on stock levels the order may take longer i some of the
wermns are back-ovdered,

9 Tom says, "The customer should be able to book a trip.”

Wiike what ‘l“ﬁ_"l-_"'-.
Lhink the sofbware
should de here K, e e e e e e e

Confused about what Tom really meant?
It's okay... just do your best.

I you're having a hard time figuring out which
option o choose, hat's perfectly normal. Do
vodr bressty, e welllspend a Lot more tme i this chapter talking
about how to fgure out what the customer means,

you are here » 7



great software development Js...

our

Sol

Pencil

ution Can yvou figure out where things went wrong? Your job was to choose the

aption underneath each item that most closely matches what Tom means.
And for the third one, you had 1o figure out what he means on your own.

8

Chapter 1

A big question mark? That's your
answer? How am I supposed to develop
great software when I don't even know
for sure what the customer wants?

If you're not sure what the customer
wants, or even if you think you're sure,
always go back and ask

e

When it comes toowhat i needed, the costomer is king,
But it’s veally rare lor the customer to know exaetly

‘-'\llill Ilr' Wilnits il ||11' |H'j_'j'|'||]if|g II| ||H' |lr1li1'i'|.

When you're wying o undersind whin your Sﬂ[i"ﬁ"ﬂl‘f
customer wanis, sometimes there's not even a I']:it|‘|r r i R
answir i the custormer’® head, let alone inoyoors I dE“I-"GlO‘PmEIII’ 15

vl disappear in o hureey and start coding, vou may

_N_[.)-T g I.IESSWDI‘L.

=III|‘|' |I.I"|'r' |1i|” :I]I.l!' L1ERT| '-. O el |I"|"-.

Biat solvware shouldn't be _y;ln'w.-c'-.u:rk. Yoour neeescd 1o Yﬂ“ HEEC[ 'Iﬂ LE'EP
s ||!._'|| ':.'1II,11|1".I.']1II'I _|_||]'|'.I[ hlll‘l“-'lil'l' LA ] I.'!.'|||'||

what's necded is not clear up front. 5o go ask the [‘he customer ij‘[
customer what they mean. dsk them lor more

detail. Ask them for options about how you might tl‘lE ll}ﬂ!] to mﬂ]SE

inniplernent about their big ideas

1
sure yl}lf re on

the right path.



great software development

Great software development is...

We've talked about several things thad }1,1|'|| necd [or suecesslul soltware
You've got the customer's big ideas to deal with, their money you're spending,
and a schedule 1.HLI-‘-'1' FOL IO WOITY about, You've aot to get all ol those Iihiuj,p

right if vou're gaing to build consistently great software.

What the tustomer needs,

otherwise called +he sof bware
'I'f“ul'l'-E‘H-EI'J'E

= LVEmENT. We'll £alk more
ﬂl':.ral.-‘t. rfqu:'remgn\; in the next

'&/”_chan-h--,-
What is needed,

Great software development delivers...

When we g,n'rrtd
it castome n Time
bhat bhe -.o“i‘“a‘" ,
would be inished

and

o n B u d g et Nat billing he Lustomer
=

.E;-ID-!- mOveE mﬂf‘lf‘?’ dn

wdt adreed vpon

y ._-@gjzwntu
Can you think of three examples of software

you've been involved with where at least one of
these rules was broken?

}-'J,'.:in' are fnere » Q‘



delivering with fteration

Getting to the goal with ITERATION

The secret to great soliware development is iteration. You've already scen thal
viou can't simply ignore the customey during development. But eration provides
vioul a way to actually ask the question, at each step of development, “How am |

doing?” Here are two projects: one withont iteration, and one with.

Without iteration...

Suppose vou take the Big Bang approach to development

or any other approach where vou're noi constanily checking
m with the customer. The likely outeome? Missing what the
customer wanted, and by a lor non just a liole,

The development path
You aﬂﬁually took. \-,& e

i /

Start shauld have taken Buery rajeck ehinges o
NI’H’\ T:I.""ul.'f!lﬂf“

Lo F-ilr, whether i!}r lutk o skill

d!u’frﬂf‘n!hf }H i{;&
oPtim - Yed with £h
Ptimal path pretiy Closly the

Lime,

s subtly netting
{ 3‘:)11-!-{- w'ni-‘lz

detsions
albeved, or GC de 3ll the

Lo worlt on being ma
tlmf-
With iteration...
This time, your decide that every time you make significan
progress you'll check wath the customer and refine
what vou're working on. You also don't make any major
i ; _.LH- i ; ] : ) Lt The Euslome thanaed
decisions without incorporating customer feedback. b nged their mind
] nu{ 3 .{ea_bn b
f e heve, but sings
you ve beer,

m michis
Time yor dn cd4™ 17
deme to see what the

puthamer Ehimks. \-._'}

Just 3 few days lavif
m, "'l'-nu Eldvr

what £he Lustomer meant 'nrl‘tl:

lﬂ!ai‘rd tl:r a certain -FEB{*.-V-:.

10 Chapter 1
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great software development

~-and then implemented
3 few more features in
a dln.ﬂ'tn{ wé'l,l than

the tustomer infended G Ens Sala e ???

S
.. and based on that, / ‘t

made a few diffevent / Lhe Lime yjou df""“""
desian detisions.. / ;'lr sob bware, oure
E'U.{', H'I'EI\- Tﬂh Fa -e—. R I -’ mﬂ{nﬂﬂ‘ll r:ﬁuwgmghh-
Irml |Em¢n‘t!d d it
FeZ{m diffecently ,! You havent been eheeking in with
than the tustomer the tustomer, and the 9ap between \2
veally wanted. / their ideal sof bware and what

/ you're building is getting larger

©

The Goal

What a d"r'Fﬂrﬂnf_:'
rLey ation Mgk,_.s:f ]J‘?D'.-t'
end 'F-nr.t and what $he

ﬁ'-l-if::lmgr wids rﬂuhnﬁ Fw
e F’avdi";)

l'f"lw Eould have but an itevation f,,. 0
mide the Sdme keeps you on track v
bad detision as -€ep on iterating, gl o =
ii'iﬂ'lul'l ﬂh’dvg.. ) thl 'Al-i'?f l!'.l“ +,|-|¢ end. FJ /

The Goal

[teration is like a

{rEcIuent checl-mp

rnl}h‘li on track but: ,-"""? {ur ?’ﬂul' so{tware'
you tevate anyway L’c Ynu ll always Lnnw

W that wh .
;;;If:ﬂ-:'::klhﬁ L H: an y“u're Joll‘g-
torvett

you are here » 11



an iteration delivers working software

Q__: What if I'm sure that | know what
the customer wants at the beginning of a
project? Do | still need to iterate?

A: Absolutely Iteration and getting
feedback from your customer is mportant
especially when you think you know it all up
front. Sometimes il can seem like a complete
no-brainer on a simple piece of software, but
checking back with the customer is ALWAYS
worth it. Even if the customer just tells you
you're doing greal, and even if you aciually
do start oul with 2l the right requirements,
iteration is still @ way 1o make sure you're
an the nght track. And, don't forget, the
customer can always change their mind

(J__,: My entire project is only two
months long. Is it worth iterating for such
a short project?

A: Yep, iteration is still really usaiul even
on a very short project. Two months is a
whopping 60 days of chances 1o deviate
from the customer's ideal software, or
misunderstand a customer’s requirement
Iterabon lets you catch any potential
problems like this before they creep into
your project And, better yet. before you look
footish in front of your customer

No matter how lrig the
team, or how long the
project, iteration is
ALWAYS one of the
Iu:ys to Luil:ling great

software.

12 Chapter 1

thereare no
DumErEQuesﬁQns

Q_,: Wouldn't it just be better to spend
more time getting to know what the
customer really wants, really getting the
requiraments down tight, than always
letting the customer change their mind
midstream?

A: You'd think so. but actually this s

a recipe for disaster. In the bad old days,
developers used to spend ages at the
beginning of a project trying to make sure
thay got all ihe customer's requirements
down completely before a single line of code
ar design decision was made.

Unfartunately, this approach shill failed. Even
if you think that you completely understand
what the customer needs at the beginning,
the customer often doesn't understand. So
they re figuning out what they want as much
as you are

You need a way of helping your team and
your customer grow their understanding

aof ther software as you buld i€, and you
can' do that with a Big Bang, up-front
reguirements approach thal axpects
everything to be cast in stone from day one.

Q__,_: Who should be involved in an
iteration?

your software meets its requirements,
and everyone who |3 involved in meating
those requirements. Al a minimum, that's
sually your customer, you, and any ofher
developars working on the progect.

Q_: But I'm only a team of ene, do | still
need to iterate?

AI Good question, and the answer is

yes (starfing fo detect a theme here?). You
might anly be a development team of ane,
but when it comes to your project there are
always, al a minimum, two peaple who have
a slake in your software being a success:
your customer and you. You still have two
perspactives to take info account when
makimg sure your software is on the nght
path, so iteration is still really helpful even in
the smallest of lzams.

Q} How early in a project should | start
iterating?

AI As early as you have 3 piece of
software running that you can discuss with
your customer. We normally recommend
around 20 work days—1 calendar manth, par
ileration as & rule of thumb—but you could
certainty iterate earlier. One- or two-week
ilerations are not unheard of. If you aran't
sure about what a customer means on
Day 2, call them. Mo sense waiting around
guessing about what you should be doing,
fight?

0_: What hannens when my customer
comes back with bad news, saying I'm
way off on what I'm building. What do [
do then?

AI Great queston! When the worst
happens and you find that you've deviated
badly during an iteration, then you need 1o
bring things back info line over the course of
the next couple of terations of development.
How to do this is covered later on, but if you
want o take a pesk now, fast-forward to
Chapter 4



great software development

OK, T get it, iteration
is important. But you said I should
iterate every time I have werking software,
areund every 30 calender days, or 20 werk
days. What if I don't have anything that can run
after a month? What can I show the
customer?

10 *“‘*k"‘ﬂ- dajrs is D"‘-I'I'
a 5uld:lmt- You '“'5"""3

eﬂ\., choose 1w have longer or

chorker iterations for
our ?rnj:l'.{-

An iteration produces working software

With the old Big Bang .s]:t|1|-run'h to developing ?uﬁ-.-.'ur:-_ 111 0 TR
probally wouldn't have any solbware ready unil the end

bh1|dm5 and

of 1l i hich i the worst fi s testing is tovered in
al the project, which 1s the worst e o realize Hal vou've ChﬂP'i‘.m b and 7.

4 (]
Eiinm WIrCH1E:

\"h'ilh i!r‘l':-LHn]L, ARRTH] L'||1'|'k1*k|'rf.. :-ll']1 |r|" I|||~ Wy f||;-l.l }nu'n'
oo 1 the right chirection, That means making sure your
: o . ; A werking build alse
soltware builds [rom almost day one (and more hike hour

e i vou ATAGE | (5] outledn” s long perinds makc;ahﬂdIF&T‘ﬂc{ﬂ
one il yvou can manage it). You shouldn’t h.a.u_ _lm_g period: o Leaels Fr\nﬂhﬂtl“t\f

betause you don+ have to

Bits of funetionali, \‘-—‘ ;?er.d. 2 r'l’-:\'ﬂE, SOMEANE
Then vou show your customer those lintle picoes of else's code bekore Hora
functionality. It's not much, sometimes, but you can still get— g3p, aet on with Yfour own
an OK {rom the rustomer Lacks

— Tj 5':'4'3 to tee erlhﬁ
= sot fwge ST
Heading Placeholder s, i.n;,.:c i ade
---- Lomments you Could
Logo || address vight away.

[Tees vomie | Main Content Area

] Placeholder

| comtet Us |

Hey, fhats ieoking goad.
But can we go with rounded tabs?
Oh, and I'd rather call it "Get in
touch” than "Contact Us.” Last
thing... can we add an optien for
"Order Status?”

Heve's a vgry simple portion ok
bhe Tom's Trails website. |t omly

[ ik's =tll
has the navigation, but s
wiorth seemd what Tow hinks.

Instead of building the entive

site at onte, we broke the

Falﬂem up inte smaller thunks of
m;{;rwllbl,- Eath thunk £an £hen

be demonstrated fo fhe Eustomer
swaﬁﬁ:@-

you are here » 13



an iteration s a complele development cycle

Each iteration is a wmini-project

With tteration, vou take the steps vou'd [ollow to build the entire project,
and put those steps into each iteration. In fact, cach iteration 1s a min-
project, with its own requirements, design, coding, testing, etc.. built right
i a0 vou're not showing your customer junk... voure showing them well-
l:|:"~'+‘|||-| wil bats of the linal soltware.

Think about how miost software 1= developed: You gather recuirements
{what your customer wants), build a design for the entire project, code [or a

long ume, and then test everything 1t looks a bit ke this: _ . -
1 This 15 miljer desion.fou Ve Ti
Mo beng o build an avchibecture For every
take i:d t‘l‘}" and 3,t+, f:a’c»rt nr the thJC-l-l'C ?'rq:}{t.*],-

L RET 50

EVERY venurement Might take weeks

S
[ EE LT, Pe—— Requirements Design

&

Each iteration is QUALITY software . . o
B T £ 3t the end

But suppose you didn't look at iteration as just a way to ot edth ieradion W g
wrile hig solftware. Think of jteration as lintle cveles, where Eustomer e - dohnﬂ ﬂk:?"a:;":'j: the
C "

wo're gathering recuirements, designing, writing code, \_;
and testing, Each eyele produces working, quality soliware: '

B
T4

IOEaS iN..  — R o c T = = , . ) ( ] =y
Rcﬁuurzmcn{; (F :
Design Code Test (what's daone)

Ain itevation contains all the
stages of a complebe process

14 Chapter 1



great soffware development

HING. This This is ;
HE\'-E l't ™ *hi Fa'r{'. "All'lEl'ﬂ Nw "fn 'EZ-"G EUFRH::;"_‘ i !mﬁﬂ' 'H'IDE ;ﬂ'_'it {:"""f ﬂaﬁ
.."_rt' & III'I-E O'F r_ﬂ' ?hiﬂ: ﬁ.DHJd laSt - t i F“ ‘L'?‘!:hucr Lah S“IPE h"
Funckioally. TONS of mg on tks own, too. And € 35 cedback. Hmpmp..

aot all the rw“""‘{‘ e

v Z Final Software Out
Code Test
Soltware gets bigger
and move t.m'fh‘l‘.l'- with
eath ikevation and alo
Fattors m what the late to make
tustomer didn't M;E " :fﬂl'ﬂﬂ-‘ now; this had
the previous itevation bekber be vight
) ( R Final Software Out
— i ] & Rloflec| T ) ( R|lo|lc|l~

BN © X o BN o Q::::_O

You've eheeked {hls sof tware at
the end of every iteration, <o
theve's 3 muth better chance this
it what the tuckomer wants

you are here » 15



build & plan out of [terations and features

[t's time to bring iterations into play on Tom's Trails, Each of the featuras that Tom wants for Trails
Online has had estimates added to specify how long it will take to actually develop. Then we
figured out how important each is to Tom and then assigned a priority to each of them (10 baing
the highest priority, 50 being the lowest). Take each featura and position them along the project’s
timeline, adding an iteration when you think it might be useful,

C‘mg:are Trails
¢ L day
S tome - Prin:j_t}, 50

Buy Equipment
15 days
Customer Priority 10

Haw important this &3{"'""F
¢ ko Tom. A 10" means its

\ veally eritical
TI"“ ‘Fﬂatlﬂ‘t ‘
and i'trr&'E'ran ‘
has already been
added -|"m Tnu l

Keep an iteration areund

10 wkina d&"‘! A ?oss-i'r:l-lt.
Eemember, we've working
galendar manthe and, -Fat{nrin?,
in weekends, that's at most 20
warli'.mﬁ :I.H'jl: n eath tevation

16 Chapter 1



great software development

Oh, one other thing. Tom doesn't want customers to be able to buy equipment unless they've loggad in
to the web site. Be sure and take that into account in your plan.

List Equipment

customer Priocrity 10

lordy £
lop that
?:‘ ::‘f o kird) d'ajﬁ} SR
2 days
Customar Pricrity 20
View Raviays
3 dﬂ_rg
cilﬂt‘-mmr Priurity 20
10 is high priority, 50 ; ;
Yo 20 is low. We'll
look at why these priorities are in
ntrements of [0, Chapter 3.
—
""'-..._________

Der't forget to add as
many itevations as you
Hhimk will be u.‘.tFuL

you are here » 17



deciding on a iteration tempo for your profect

Your job was to build an iteration plan for Tom's Trails. You should have come

up with something like we did, below:

Lution

We had o put 3 lower
priority feature in place heve,
betause our high priority
\ Feature depended on it

Search
Trails
3 days
Pri. 20

fmnr ?'rcuttf ends
with an iteration,
where the turtomer

P ound 10 working ddys
per i{.c‘rﬂﬁﬂl‘ 5:1’.!. te ILL'ilg|l't o-F;" on
what you've built.

;r';mcse fm -Ftaf,ures will +ak,
warking r.la}u to om |
that's tlose 4, 3 l'..ﬂ]thd::&
munthr o we iterate when

we're done here.

ﬂ; a mana}eabic leng{l-. anid 35{5 the
You Lame wp with ’Q'Ht‘ﬂ'lmﬂ

dl'FF:r:nf. take 3 haed
hak
made different tholt:: tmﬁﬁ o
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great software development

I decided to have the customer check
on the project after each feature.

That's even better than iterating every
calendar month, right?

Your iteration length should be at the
right tempo for YOUR project

j‘lll il#‘]'i_llii 1n 'LE‘II]H ':.'I Wi .‘i'l.]:; LRI ||'..Hlkl LII'II:l S0 Yol 'I'Itlﬂ__ljll, l]ﬂ‘l"illl' K]
have iterations that are shorter o longer than 30 days. Tharty
diays might seem like a long tume, but lactor in weekends, and thai
means you're probably going to get 20 days ol actual productie
wirk [ree ieration. 1 youn've not sure, try 30 calendar days e
teration as a it il 5['.||'liu;_{ |jlli.!ll, aned then WO tweak {ir yviour
IJI'lb.f[‘l'l. ML !'I.l!'l:!fll‘lil.

The key here s o iterate often coough o catch vousell” swhen
vou're deviating from the goal, but not so often that you're

spending all your time preparing for the end of an iteration. [t

takes time to show the customer what Y wive dote and then make

[RNINE T 1'II|'I1‘I'1il &, 50 II'I.'lkt' SHre 1o l':n ([Nl Itlllh Wi Il'k. IiII “'l'll'l! F(!Ill-

e :lrriliing Frone Iunt_; viotar Werations should De,

Dum

(;)_'_: The last feature scheduled for my iteration will push the
time needed to way over a month. What should | do?

A: Consider shifting that feature into the next teration. Your
features can be shuffied arcund within the boundaries of 2 20-day
iteration until vou are confident that vou can successhully build an
iteration within the fime allocated. Going longer runs the riak of
getting off coursa

0__,: Ordering things by customer pricrity is all fine and
good, but what happens when | have features that need to be
completed before other features?

A: Whan a feature is dependent on anoiher feature, try o group
those features together, and make sure they are placed within the
same iteration. You can do this even if it means doing a lower-pricrity
featiure before & high-prionty one, if it makes the high-prionty feature
possibie

therejare no
b Questions

This occurred in the previous exercise whare the “Log In” feature was
actually a low customer priority, bul needed to be in place before the
“Buy Equipment” fealure could be implemenied.

Q: If | add more people to the project, couldn’t | do mare in
each of my iterations?

AI Yes, but be very careful. Adding another person Lo a project
doesn't halve the fime it {akes to complete a feature, We'll falk mare
about how o factor in the overhead of multiple people in Chapier 2,
when we talk about walocity,

(»)__: What happens when a change occurs and my plan needs
to change?

A: Change is unfortunately a consfant in soffware development,
and any process needs to handle it. Luckily, an iterative process has
change baked right in__turn the page and see whal we mean.

you are here » 19



change happens

The customer WILL change things up

Tom signed oll on your plan, and leraton | has been completed,
You're now well into vour second iteration of development and
||Ii.|:|_|,_|"'.\ are ;e_‘uil'll.{ great. Then Tom calls...

Things are really starting to look great,
but I had some thoughts after that last

iteration. I think it's really important that
Tom's Trails Online haz a mailing list, so my
customers can communicate with each other.

B

Rcmc:ni:e:r. if Your software
doesn £ do what +he tustomer

wints, You re not 8eing to ao ver
-F:h‘ n .EUF'EM'FE d:‘:\'!lnﬁilhtn?ﬁ : }r

It’s up to you to make adjustments

Tom's new idea means three new features, all high-priorite
And we don't even know how long they'll take, either. But
yvou've got o figure out a way wowork these into vour projects.

Join Mailing List

Organize a Trekking Google Group
Customer Priori ty 20

Post to Mailing List
Customer Priﬂrit}r 20

_/7T

Heve are three new Ezab.-r:i.
Tom s given ther all 3 priovty
01 v ale Pretty m?qu;iht

But there are some BIG problews...

20 Chapter 1



great software development

You're already a long way into development...

You've this far down the The ﬂﬂﬁ.""il QJH.]
Fiﬂ:h {ﬂ'ﬁﬂ"rdi dth\l:ﬂnﬂ

reat sol bware L.:?

3 =4 40
4 ~0
'crrhﬁfrhﬂff?hhhq//ﬁﬁ?qﬂﬂﬂﬂﬂﬂ*ﬁﬁ

ml be h'l‘l'. iJE:‘ ‘tP
PREEES b
aﬁal has mgdf

.. and you've still got other features to build...

These features ave
still in the pipeline.

... and the deadline hasnt changed.

|

|

l
i
ki
i
i

ll.ltll-;il
o
AL
A
B
x
A
¢

|

Remember the dead| : ‘\)O I YT
from page 32 [t _— N T i

month until the
ham't thanged, even , o TrailMin eond, |
‘H’lmﬂh Tﬂm:':, m]nd haj_ —— 5 H Ir F L @ Erenie’
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handie change with fteration

(well, sort of)
lteration handles change automatically™

Your iteration plan i already structured around short cyeles; and 15
bunlt o handle ots ol mdmvidual features, Here's what you need to
clo

o Estimate the new features

First, vou need to estimate how long each of the new features is going
otk We'll talk a ot more about estimation i a ﬁ:‘h'1']h1pr=.‘r'5,]rIJI i
row, let's sy we came up with these estimates for the three new features:

FOSt to Mailing Lige
2 days

Vou add estimates for

Join Mailing List
7 days '&"\__‘ how muth work gath mew

Leature will take 4o add.

Organize a Trekking G:oup_'
10 days

a Have your customer prioritize the new features
Tom already gave evervihing a priority of *20,7 right? But vou really
need him 1o Jook at the other featares left o mplement as well, and

|A L= o] §
pricitize morelation o those hF I -E? UF ks
€€ remaining -F:a{;ur:: mEInS we
. Lan sprinkle one move £ at
e CAture in
o g -n'lh}"uhtrc h‘E‘FDTE f,mp'a-ring Hrails

| Ccustomer Priority 10

~
&

Tom detided that two of

wk
Fhese are move importa
Ehan anything that's left,

¥ 5;4; ald The
e b2 20,

and tan be mived in

Separch
Trails
3 days
Pri. 20

Organize a Trekking Group
10 days
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great software development

€©  Rework your iteration plan
I'thie ordermg is set based on priontizaton, and there aren't any

dependencies. 5o now you change vour plan, keeping your iteration
length and the overall schedule inomined.

The*.e [ﬂ'wr_'r Fhwrttrl
features have been |
l shuffled out

I
y_’/’_\4"_,_’_’_) Jbut what's | L1
/ The new -F:a-b-re! it nte te 3 Sv‘t Pushed

beratio e nother, NEW iteration
2 mlE ¥ L

The Lustomer alse
rr?"ﬂm'i'br.td this feature

|k wert From a 20 s all,
relative 1o what's left to de

@  Check your project deadline
Remember te TrailMix Conference? You need to see il the work
vouve got left, including the new leatures, still can ger done i e

Ohherwise, Tom's gl Ty miake soame hard chowces, F 3 .

\{. {":Erdt left L_'I &
(D&ys of work left) -

Join Mailing List
T days

Days before

[D&ys lE{t I)G'[DI'E (Iea("jne} TralMiw Con

View .R‘E"l"'i&‘ug ’
3 days

Bearch Trails
3 days

-Can you do it? -
— his mouber

u negative, You've in
9ood :ha-Fg.
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use the right process for you

You're abeut to hit me with a big fancy
development process, aren't you? Like if I
uge RUP er Quick or DRUM or whatever,

I'm magically going to start producing
great software, right?

A process is really just a sequence of steps
Process. particularly in software development, has gotien

a bival a had name. A '|'II'(:II.'I'.'1':~ 1% ill-il Fi | ﬂ'qllrl:n' ol h[i']'rﬁ

|.|!.I| AR | r(]”l'l".'t .III ll'l'[lt‘l' lis II;II'I "il'l[ll!'lli'i[lLE ili VLT EEsee,
:!:‘1'r*|,-5|,5 sollware, So when weve bheen l.'|l]»;,i1|;_l| abodll Heration,
prioritization, and estimation, we've really heen talking about
a soltware development process.

Kather than |:l'i|31.: any forimal set ol rules about whist
dhingrams, documentation, o even testng vou should

L= 1]1|ir|_u|'-.t]l|1-::1|._¢_{|| 'Ir*--li||l_|| i:- -ic::L||'I||i::_1_:: we'dl ||-~|-|r|ilt'|1_.
recomimend!), a process i really ust what to do, and when 1o
do it And 1t doesn’t need an acronyvim...it just has o work,

We don't really care what process vou use, as long as it has

the components that ensore you get great, quality solbware at
the end of vour development eycle.

It seems like iteration could be
applied to any process, right?

The riglﬂ
sof tware

b L ol Lt = Tl J o i‘h_n - PSR O
de‘ret Eﬂt =1 EaRIWE = Il % LIfEEnn & PIUH:::
l Regardless of the acmual steps nwvolved in the
PPDEESS {[’r YOU |JI'HL1"‘GF Wi I'J“Jliht', .Il'l'i'iﬂllkilll i.!‘i il |I1'!‘~| IJ]'.I'i'ﬁi il

Tr':-; an :]'l'l]']['l r:l:'!| I||.'|I |.'.'|1|.1H' :tl:-[*.-“l':] '|Il-d‘ﬂ‘.}‘

iE one tl‘lﬂl ]19'_])5 process, and 1 gives you a better chanee off

deliverimg whit is needed, on tme and

YﬂU [I'E\"EI.OP on budgel, Whatever process vou end up
¥ using, iteration should be a major part.

and deliver great

software, on time

and on budget.
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Your software isnt complete until
it’s been RELEASED

great software development

Your slcled] the new features, and now youand your weam have [nished

|!It' ]1|'I'3I|t'l.'| e |ir|]i' iI]I.[I LRAN ] .‘i['ilf‘[llllt'. ."Ll r"l.'i'l':l.' 4[1'11 |I[. [l"|1' 'L'l'.!"_-. fll"llll'ﬂ'
been getting feedback from the customer at the end of each teration,
mcorporating that feedback, and new features, into the wext iteration.

MNow VoL can deliver VOor soltware, and then vou fret |'.|.'|il.’|.

/
r_] The Goal

Iteration helped you
reath an athievable yoal
that captured what Your

tustemer needed

tfvare

Dum

s

15!; What happens when the customer comes up with new
requirements and you can't fit all the extra work into your
current itaration?

A: This is whan customer priority comes into play. Your customer
needs to make a call as to what really needs to be done for this
iteration of develaprmen! The work that cannat be done then neads
to'be postponed until the next iteration. We'l talk a lot maore about
iteration in the next several chapters

Q: What if you don't have a next iteration? What if you're
already on the last iteration, and then a top priority feature
comes in from the customer?

Excellent. I'm already getting calls, and
people love the new site. And our orders are
up this week, mostly of f of new customers
that saw our enline demo at TrailMix.
Mice worlk.

fire No c!
b Questions

Tom isn'+ '|':.ﬂ|f-!ih.?i about Your

sottvadie running on Your machine..
he tares abeut fhe sof tware
Funning in the real world

A
ﬂ: If & crucial festure comes in lale to your project and you can'l
fit it into the [asi iferation, then the first thing to do is explain to the
customer why the feature won't it Be honest and show them your
iteration plan and explain why, with the resources you have, the wark
threatens your ability to deliver what they need by the due date.

The best option, if your customer agrees to it, is fo factor the

mew requirement into another iteration on the end of your project
extending the due date, You could also add more developers, of
maks everyone work longer hours, but be wary of trying lo shoehorn
fhe wark in like this. Adding more developers ar getling evenyone

{o work longer hours will often blow your budgel and rarsly if ever
results in the performance gains you might expect {see Chapter 3)

25
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your software development toolbox

Software Development is all about developing

and delivering great software. In this chapter,
you learned about several techniques to keep
you on track. For a complete list of tools in the
book, see Appendix ii.

“'.'l.

Dcvclofmcwb Tethniques
A Heve ave some

[teration helps }m-d:ajf on Lourse of the key

teehni s You

balante your itevations "afh;d in Lhis
;ﬂ:;?x:f} thange octurs thapter
i { somt oF the
Bugy ibevabion oS S0k from ol

those Leehpinues

%

Development. Principles

Deliver softviare that's needed

26 Chapter 1

'r . Tools for your Software Pevelopment Toolbox

Q BULLET POINTS —

The feedback that comes
out of each iteration is the
best tool for ensuning that
your soffware meets the
neads of your customers.

m  Aniteration is a complete
preject in miniature.

m  Successful software is not
developed in a vacuum. i
needs constant feedback
from your customer using
[terations.

m Good software development
delivers great software, on
time and on budget

m It's always better to deliver
some of the features
working perfactly than all
of the features that don't
work propetly

m  Good davelopers develop
software, great developers
ship software!




great soffware development

Software Development Cross

Lel's pub what you've learned Lo use and stretch oul your

left brain a bit. All of the words below are somewhere in

this chapter. Good luckl|

Across

7 I'm tha narcan ar commanag uihn Hitimatehs dacidse i wnore
s PPV WP POl W S RIERR EY TR LT RN ] W I if YL

software is worth paying for.

4 Good Developers develop, great developers ...

6. An iteration produces software thatis ...

T Aimfor ... working days per ileration.

§_The number of development stages that are executed within
an iteration.

12. | am one thing that your software needs to do,

13 The date that you need to deliver your final software on,
15, lteration is ......... than a process.

16. The single most important output from your development
process.

17. Software isn'l complate until it has been ...

1 4 ic raally inct a camwanra nf ctanc

o FY samaninne I SRR M2 O SRS L W ST,

3, When a project fails because it costs too much, itis ...
5. | contain every step of the sofiware development process in
micro and | result in runnable software,

8. Tha minimum number of iterations in a 3 month project.

10. Software that amives when the customer needs itis
11. An iteration is a complete mini-..___..

14. The types of software development projects where you
should use iteration
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exercise solutions

Soltware Development Cross
Solution

R
0
J
E
C
T

H IO

™

S0 [E
"RIE|LIE|A|S|E|D
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2 pathering requirements

Knowing what the *
* customer wants”

I know I said I wanted a Mustang,
but I was really looking for the five-
liter, turbocharged medel...

¥You can’t always get what you want.. .but the customer should!
Great software developmenl delivers what the customer wants. This chapler is all about
talking to the customer to figure out what their requirements are for your software.
You'll learn how user stories, brainstorming, and the estimation game help you get
inside your customer’s head. That way, by the time you finish your project, you'll be
confident you've built what your customer wants..and not just a poor Imitation

this is a new chapter



orion’s orbits

Orion’s Orbits is wmodernizing

Orion's Uhrbits provides quality space shattle services to discerning clients,
their reservation system is a fittde behind the tmes, and they're ready 1o take
the leap into the 2 st century. With the next solar eclipse just four weeks away,
||'|1"!|- I‘n'l' |j|'-|'i| VL s :ii'l'ii INEY 'u';l:"il:l {0 ]]Ii.lki‘ sUre |]“'i[' hig I'I]'H_.Fl'l.'l ;_i.. Elllllr‘ 'I-IL'\IIH,
and Nmshed on me,

Orion's doesn’t have an expenienced team of programmers on stall, though, so
they've hired you and vour team ol software experts o handle developing their
reservation system. LCs up to you to get it right and deliver on time.

We need a web site showing our current deals, and we want
our users to be able to book shuttles and special packages,
as well as pay for their bookings online. We also want o

of fer a luxury service that includes travel te and from the
spaceport and accommedation in a local hotel...

_—

How close do you think your final
software will be to what the CEO of
Orion Orbits wants?
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gathering requirements

Yﬂjr Pmml Your job is to analyze the Orion's CEQ's statement, and build some
initial requirements. A requirement is a single thing that the software

has to do. Write down the things you think you need to build for
Orion's Orbits on the cards below

Here's one to
get you skarted.
o )
Title: Show current deals
Description: The web site Wl“ Title: i
show current deals to Oriow's  pescription: .
Orbits vsers.
Title:
Description: P PR poie ' Title:

Description: _

#‘

Title:

Description: |

A

Remember, eath requirement should

be a "l".‘.‘_’lIE thing the :'fs‘bem has 4o

I Youve ot index ards,
they've perfect For writing

rEquIvem ghfs down.
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requirements start with customer ideas

r pencil
yﬂsloluFf?on

Let's start by breaking out the requirements from what the Orion's
Orbits CED is asking for. Take his loose ideas and tum them into
snippets. with sach snippet captunng nne thing that your think the

software will need to do.

Titles Show current deals
Description:  The web site will
show current deals to Orion's
Orbits users.

Titie: Book a shuttle

_ il

Title: Pay online
Description: AN Orion’s Orbits

Titte: Book package
pescription: An Orions Orbits
user will be able to book a special
package with exfras online.

bookings online
L
Title: Arrange travel
pescription: A Orions Orbits vser

will be able to arrange travel to
and from the spaceport.

Book a hotel

Titha:

—————————————

. Deserption: AN Orion’s Orbits user
will be able to book a shyttle.

Eath tard
Eaptures one
= thing that the
.’m-“;wﬂ-rt will
need to provide

- user will be able to pay for their

pescription: An Orion’s Orbits vser
will be able to book a hotel.

the o
Dummbm(iuesﬁgns

Q__: Aren't these reguirements just user
stories?

Q: Should we be using a specific
format for writing these down?

A: You're not far off, but at the moment
they are just ideas. [n just a few more pages
we'll be developing them further into full-
fledged user stories. Af the moment it's just
useful to write these ideas down somewhere.

A: Mo Right now you're just grabbing and
sorting out the ideas that your custamer has
and trving to get those ideas into some sort

of manageable order
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Q_: These descriptions all sesm really
blurry right now. Don't we need a bit
more information before we can call them
requirements?

A: Absolutely, There are lots of gaps in
understanding in these descriptions. To fill in
those gaps, we need to go back and falk to
the customer some more..




gathering requirements

Talk to your custowmer to get
MORE information

There are always gaps inyour understanding of what vour soltware 13 supposed o di,
especilly early in your project, Each time vou have more questions, or start o make
assumiptions, you need to oo back and talk with the customer 1o get answers o
VOUT qUesiions,

Here are a lew questions you might have alter your first meeting with the CEO:

Heow many dillerent types ol shutiles does the soltware have to support?
should the software print om receipts or monthly reports (Gand whal

.‘1II.| IH.I[I ] W ]ILI"‘ ]'l'| L1 JI"!‘\I:'.'

Hh(!”lil l|11' ‘il::l’.['ﬂ':l.l'l' '.I”I Wy ]'r"HI.'I"I.'ilHl'I'IIh Lia IJ(" l'.]rll'l‘l!‘i] (N |'|"IILI|.:|_|:'I‘I ].J‘

Dies the software hiwve an admmastrator mierface for adding new types
ol shutiles, and/or new packages and deals?

Ave there any other svstermns thaat vour software is going to lave o talk o,

©O0 00 00

like credin cird authorization svetems o Adr/Space Trallic Control? Can You Lome up with
another question you

B AT R R R AR A R PR R R R R EEAEATAAA AR E R ER AR R AT AT A AR R, pruHi}l{ w..i'n{ 1:9 ﬂsk

................................................................................................. - Eht {"'E_ﬂ?

OK, thanks for coming back to me. T'll get 1o
those questions in just a bit, but I thought of
something elze T fargat o mention earlier

Try to gather additional requirements.

-I-'-llkiu“_ 1en 1]“': CLSIOTTRECT d”ﬁ"!‘il]ll. i'll:‘-l ;-_:'ill.'l' Vil l'll'p!l'l'l'ﬂ'

b et miore detals about exixfing requirements, You also
wint to find out about additional requirements the
customer didn’t tink ta tell you about earlier. There's
nothing worse than linishing a project and the customer l '
-i.'l'_l.'iﬂg l||:"j.' |ir:3_{'1|l SO i|ll|:-:::|'!:ull cletal. b

mon Biesw dles wonn et the custommer to ok of evervihing vou
eed 1o know, before vou start building thewr soltware?
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capturing what's in your customer’s heads

Bluesky with your customer

When vou iterate with the customer on their requitements, THINK BIG brainsiorm
with other ].'lt:l::l|.lh'.' rwior heads are better than one, and ten heads are better than twe, as long as
everyone feels they can contribute without criticism. Don’t rule out any ideas in the beginning ¢ bhue
iu.-.l 1':l||rI!IIr1' |."."r|'.'.".'.lj.l;". Trs( FF, il !-.!.I'II ORI 1t!: with sorne wild wleas, as ||||1u M E ‘I;t:ﬂl-rl' all =ull W’: H“’ -thﬁ ) e
[ctsing on the core needs that the soltware 15 ving o meel, This s callied blweskyping lor — skyind betause T

{ - bhe it
TeCUITeTTLe TS 5'k~1|-, the limm

Uses Ajax fora

Pay with a credit slick user interface.

card and PayPal.

Order a DVD of
my shuttle flight.

Write a review

of a flight.

Your developmey tean,

The developer

Choose aisle or
window seating.

Order in-flight
drinks or meals.

l'f)rﬂ'i' i ll|{.|ud¢ thf‘
MEEYS tl'ltmitlucs

Avoid office politics.

Nothing will stifle creative bluesky
. thinking like a boss that won't let people
Wﬂtﬂh ]t! speak up. Try as much as possible to
: leave job descriptions and other baggage
at the door when biueskying requirements. Everyone
should get an equal say to ensure you get the most
out of each brainsterming session.

E—

[lnl
k’ Never -Fn:rg,ef: te intlude the

tustomer in these sessions
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gathering requirements

f @eﬂ your pencil

Take four of the ideas fram the bluesky brainstorm and

create a new card for each potential requirement, Also,

see |l you can come up with two additional requirements

of your own. We tan refer to each

Fequirement easily b
wsing it 'Eif[t. !

— Pay with Visa/MC/PayPal

Description: Users will be ableto Title: T
pay for their bookings by eredit  pescription: .
eard.

Title:

Title:
Description: |

Description: .

Makt £h17'-’£ 'E.'AID
f Your own ~— |

Titlo: . Description:
Description:

——= Answers on page 38.

you are here » a5



getting more with role playing and observation

Sometimes your bluesky session looks like this...

Sometimes, no matter how hard vou try, vour bluesky sessions can be as muffled as o
[ogey day i winter. Clten the people that know what the software should really do
iL|'L'_ilI:~1 not used to 1'rJ|l'|'i!i;_= ot of their shell n a brainstorming environment, and Yo
encl up with a long, silent afternoon.

Coomé ?E:l?llt wil and others will &lam wp and
Elﬁ'ﬁ Tw '|¢t5 ive ‘Ir’“l H‘H" iiptnt ‘I:.'r‘fﬂfm:n‘l:.
m-Ea:l’l"“a't.'m"

\

&> Order in-flight
drinks or meals.

There are LOTS of

The zen of good requirements ways to gather good

The key to capruring pood recuirements is 1o get as

IT'liI.IF'!u' ‘l1- Ihr‘ hl;lk"l“]]fl"]'h 'il'l"i'(:lh'f‘[r Lk '||1|51‘ii| fll". [I: Hl“li'l]u i I‘Equimments. I{ ﬂne
everyome m the sume room 18 just not working, Liave !
prople brainstorm individually and then come wgether and putall | a]:)])rﬂﬂfl‘l I:[D@Sl‘l't Wﬂt‘l(,
their ideas on the board and bramstorm a bt more, Go away and

think about what happened and come back wgether for a second Sim])l,}a‘ FITRY ﬂNOTHER.

meetinge
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gathering requirements

Find out what people REALLY do

Evervihing (that's ethical and legal) 1s pretty much fair game when
youre |r!|"|.['|.2' Lo get o Yo customer's head o understand their
IL'Lllliu'l ments. Twn |'r.ll'|-l':"l.l]ill'|‘_q.' nsefial tec ]'ll]il.’|lll % that ]i:']|.‘r Vo
understand the customer are role playing and observation,

Role playing

I vour customer is finding it hard to visualize how they need their software o work, act
it out, You pretend to be the software and vour customer attempts to nstruct you in
what they would like youn to do. Then write down each thing the software needs (o do

UR1 e [Il. '!.'lll.ll E1'l'|l|i.ll'[lil'll| I'.'IITJ‘-.

And now I'd select the dates

Qo for the boaking..,

OK, so now I display a calendar
widget (and add display dates to
my “Create a booking” card...)

l'f'}c!h'r tustom r

Pretends that

chat you are
e the snftwgrc and tries
to do thewr j”b

Observation

Sometimes the Test way to imderstand how people will work with yvour software s to watch them,

ii”t] I]u1:1'r* orLll ".'l'JEI:"I'I:‘ YOI .‘i.llﬁ'l.\'ii'l'(‘ '.\'i:" ”l ill. NUdHHH IJ!'Hrh Iii'ﬁll’liilid L i[h'“('l". i!l'lll Hl L‘it‘!'\i“illll

can really help to brng out constramits and details than maght have been missed m bluesky

bramsiorming or even in role plaving, Also, try o observe the same interactions more than onee

with multiple abservers so von don't just gain one person’s unpression of an event. 1§ .

e e 10U Lan, try theee
Yes, we offer a selection of pecple sbzerving on
different types of seats... drourd three oeeasions

Hmm, that requirement
hasn't come up before...

S

Tey to keep your spservation
a5 unobbrusive 33 ?grsi'uHe
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customer-oriented reqguiremants

Qur
your penci.l

I %w Solution

?'3'7' and chierve.

Tithe:
pescriptions  Users will be able to
pay for their bookings by eredit
gard or FayFal.

Titha: Order Flight VP

Duscription: & User will be able 1o
order a PVT of a flight they have
baen on,

ese were fhe
\'Eﬂ'h-b\‘ﬂrqfnﬁ e ﬂamﬂ

e

have bagn diﬂfrtn{;

Titte: Use Ajax for the ul
bescrigtion: 1ne user interface
will use Ajax technoloagies to
provide a cool and slick online

experience. l

\I’m should also vole f

Pay with Visa/MC/PayPal |

A ———————————

Your job was to take each of the ideas from the bluesky session on
page 35 and create a new card for each potential requirement.

E hﬂnrurﬁi;lnhﬂ rth:traln'l;,
but it is still captured asa | ™™ suus%ﬁ” 3000 coneurrent

user shor - 5
7 Bescription:  Th traffic for Orion’s
Orbits Iz expeeted to reach 3000
osers, all vsing the site at the
Titte: Review flight same fime,

peseription: A User will be able to
leave a review for a shuttle fliaht )
they have been on, We've added 1o our cards
from page 32 after Lhe
L‘ri.lﬂg'!:ﬂ'hlha WI'H"] # ﬂ-‘l-lftl'.'lhfl'-
A Order [n-flight meals

pesertion: s user will be able to

specify the meals and drinks they g Book a shottfe
want during a flight. mmﬂt user;:n: be able to
e
and time of ﬂ'l:fl ‘Uhf..r A the date

Choose seating

description: £ 032 will be able fo
thoose aisle or window seating.

Titha

i dl!‘ti-'ﬂ
Brd we e added mere
where it was untovered through
brainstorming, vole ?layma, oir
oheervation

These are really
locking goed, but what's Ajax?
Isn't that a kitchen cleaner or
something?

The boss isn'd sure he
wnderstands what this
requirement is all about

>
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gathering requirements

Your requirements must be CUSTOMER-oriented

A great requuremnent s actually written from your customer’s perspective
deseribing what the software 15 going to do for the customer. Any requircments that
VOUT CUSLOTeT doesn’t uncerstand are an tmmediate red llag, since llll.':'n'-l'l' not things that
the customer couled have possibly asked o

||iq ['I'l|llii'|‘r|::'|1r Hl'l“l]lii hl' W Ti”j"ll '-I'Il [|'||' l'll“'lﬂl[ll'['rﬁ I-'|i|:-=||-|L|\_t" iil_Hl 'I'I"il:l:l |“§f" il user ﬁl“ry:
i story abwnal how therr users mteract with the soltware you're bulding. When deciding
il vou have good requircments or not, judge vach one against the following crteria;

User stories SHOULD...

D oo teseribe one thing that the soltware needs to do for the customer, £— Think hlb‘f the
LurtomEr) T
” D v e wrrtien vsing language that the castomer underﬁlands.f-_jff{ht gustomer
You theuld be This means the gustomer
able to theek I:l ... b written by the customer. e drives eath one, no matter
each box Far who stribbles on 2 notecard
each of Yourr D < be short. Aim for no more than three sentences,

user stories k If 5 iy Sﬂ:rr s long
d ew shoul = '
User stories SHOULD NOT... ey

rnl.-HllFlg
smaller user shories (see
D .. be a long essay. page 4 for b?i}

D o e techmical terms thar are unfemilear o the cosiomer,

D . menton specilic technologies.

A user st is
e oty

o Use Ajax for Thgf'.}l T;: ia;d |i; T;: 3 ,‘Islﬂ written trom the
e Theuser Inferface story at all; it's veally 2 '
:mr::l Max {Eth“{iiwiﬁﬂ 1o design decision. Save i C‘MMLR__S

kﬂ‘h""t for later, when vou stard
E?iﬁ::ﬂ?nlﬂd a implementing 4:1«: sof tware PERSPECTIVE.
; Both you AND your

customer should

S understand what a

DESIGN IDEAS user story means.
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keep your customer in the loop

Ereat, so now you've created more user stories,
and gotten a bunch meore questions. What do you de
with all these things you're gtill unclear about?

Ask the customer (yes, again).

The great thing about user stovies is that 1t's easy for both you and
the customer o read them and Ggure ont what might e missing.

When vou're writing the stories with the customer, vou'll often
find that they say things like “Oh, we also do this...", or “Setoally,
we dao that a bit differenthy..” Those are great opportunities to
refine your recuirements, and make them more accurate,

[II :.ml |_|1:u| l|'|.’|1 VOl are tl||1'||';|.1' gk ﬂ:n}l'thiﬂﬁ I]u'u s !i1|‘||*
[ (4] |I.'|"| [ 1'|I||“|'||‘|' r|i:-‘1_'|1'-\.!-'i_|rr] % i||'| '!.-'I AT CL=10TeT. I..].U 1]'.“"'{ il'l'l(_l
psk them another set of questions, You're only ready 1o move
on 1o the next stage when you have no more questions and
vour castomer s also happy that all the user stories capture

everything they need the software 10 do—lor now.

Q: What's the “Title” field on my user
stories for? Doesn't my description field
have all the information | need?

A: The litle field is jusl a handy way o
refer (o 3 user story. 1T also Gives everyonse
on the team the same handy way to refer
fn A sinry, snoyna don't have nne davealoper
talking about “Pay by PayPal,” ancther
saying, “Pay with credit card,” and find out
they mean he same thing later on (after
theyve both done needless work)

0__,: Won't adding technical terms
and some of my ideas on possible
technologles to my user stories make
them more useful to me and my team?

40 Chapter 2

there
Dué]gmﬁigjeﬁﬁgns

A: Yas, absolutely, Afier all, you're
only ready for the next step when both

A: Mo, avoid tech terms or technologies
at this point. Keep things in the language

of the customer, and just describe what

the software neads to do. Remember, the
wser stories are written from the customer's
perspociive. The customer has fo toll you
whether you've gotten the story right, sa

a bunch of iech erms will just confuse
them {and possibly obscure whether your
reguirements are accurale o not).

If wou dea find that there are some possible
technical decisions that you can start to add
whien writing your user siones, note those
ideas down on another set of cards (cross

referencing by litle). When you gel 1o coding,

you can bring those ideas back up fo help
you at that point, when it's more appropriate

0__,: And I'm supposed to do all this
refining of the requirements as user
stories with the customer?

you and the customer finally decide that
you completely understand the software
requirements. You can't make thal decision
On your own, so keoping your customer in
the loop i3 essential,

Q_,: This seems like a lot of
requirements work up front at the
beginning of the project. What about
when things change?

A: The work you've done so far | ust
your first attempt at gathering requirements
al the beginning of vour priect. You'll
continue to refine and capiure new
requirements throughout your project,
feeding those reguirements where necessary
into your project’s iterations.



gathering requirements

Pevelop your requirements with customer feedback

The steps we've [ollowed so far hove been all about coming to grps with the customer's ideas and
refinng those deas into user stories. You execute these steps, in one form or another, at the beginning
of each iteration to make sure that hgalt! .'Ll'ﬂ'ai'!.‘h have the ri_:;ht set of [eatures _ul'.li:l;,f into the next

iteration, Lets see how that process currently looks...

o Bluesky Brainstorming Remember, Lhic protess happens at
the beainning of each itevation, not
Just the begimning of your entire
> ' f'rl::]:f-‘l‘.

|
/ e Constructme User Siories

Titia: Book a shyte
Description: A yser will be able tp

book a shuttis spesif
and time of the EE’;.;’HH the data

o Capturing basic ideas

Customer ideas...

You keep the
.;usb:rmt" involved
at eath step- ~__>

(S

R EFI MHE '}fqur “.||{Ia|

q ’ set of wer stories
.

Your -F-rﬂ: set of requirements;

wll add and elgvif th
E:rfh-:'r {hrmﬁhmt Lrﬂe

G FWJH’EE 'E’f*-“r'-rvr.f,

¥ ~

Finsdioge Lodes ancd andolingg olaity on

details usmg the customer’s feedback

Title: Choose seating

Dascripion: A User will be able to
choose aisle or window seating,

This is the g0dl 3¢

Hhis ‘iﬁﬁt' __..\-“_-* -
v 9 Clear, customer-focused user stories
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user stories capture what your software needs to do

User Story Exposed
This week's interviaw:
The many faces of a User Story

Head First: Hello there, User Story,

User Story: Hi! Borry it's tzken so long to get an
interview. I'm a bit busy at the moment...

Head First: | can imagine, what with you and your
friends capruring and updating the requirements for
the software al the beginning of ench fterition, vou
st bave your hands pretty [ull.

User Story: Actually, I'm a lot busier than that. |
not only describe the requirements, but I'm also the
man techmicue for bridging the gap between what
d CUsToaner '1'hi.1llt'!'i II" |'|iH II.!';HI .'I.II'ii \\]I-'" lH' ['ﬂ‘ﬁ'l'i‘r'f\':‘_-
in dlelivered software, T prety much dive everything
fromn heve onon,

Head First: But don't vou just record what the
customer wanis!

USEI‘ Etury: T'|.|:L||1 i |'+'.’|||}' wish that were the case,
As i tarns out, o preoy much st the heart of an
entire project, Every bt of software a team develops
has to implement a user story,

Head First: 5o that means vou're the henclimark
against which every piece of softwire that is
4:]1'1.'-:1|u|1u:3':| i;H testec?

User Story: That means il w's not ma user story
somewhere, o am'e in the soltware, penod, As von
can imagine, that means 'm kept busy all the way
through the development cyele

Head First; ( Meay, sure, bl vour job s essentially
done after the requirements are sel, right?

User Story: | wish. Il there's anvthing Pye learned,

requirements never stay the same in the real world. |
might change right up w the end of a project.

Chapter 2

Head First: So how do yoo handle all this pressure
and snll Iu'r'p it together?

User Story: Well, T focus on one smgle thing:
deseribing whalt the soltware needs (o do rom the
customer's perspective, [ don't get distracted by the
rost of the noise buzzing around the project, 1 just
keep that one mantea in my head. Then everything
else fends 1o [l o place,

Head First: Sounds like o big job, sull.

User Story: Ah, it's not too bad, I'm not very
sophisticated, you know? Just three lines or so of
description and 'm done. The customers like
e |'H‘l:i||.i.‘“" I‘l]l Fi[nl]]l' il.l‘“l i" rh"‘ll' ]'-‘lll.g"ilu‘t'..
and the developers like me becanse T'm just a
neal deserption of what their soltware has toodao,
Everyone wins,

Head First: What about when things get a bit more
formal, like with use cases, niain and alternate (lows,
that sort of thing? You're ot really vsed then, are
wone!

User Story: Heck. I can smarten mysell up with
some more details 1o be a use case if that's what vou
need, and lots of people do dress me up that way
for their bosses. The important thing is that we all
1|l='.‘||'_riht' ‘n'ﬁ‘] LAl 1|‘:|ir‘|.'1’.' lfr '\"H‘n'ﬁ'-‘l“' e |}| i3 dl oLy
it ter b we look, Tlse cases are more or less user
stories @ tuxedo.

Head First: Well, vou heard it here lirst folks, Next
week we'll be catching up with Test to see how he
muarantees that soltware does what a user story
reqquires. Unol then, take care and remember, always
doonly what vour user story savs, and not an ounce
mere!



gathering requirements

User stories define the WHAT of your project...

estimates define the WHEN

Alter your mitial requirement-capiure stage vou will have acset ol clear,

customer-tocused user stories that vou and the customer believe capture
WHAT it is vou're trying to build, at least for the lirst iteration or so.
But don'e get too comfortable, becavse the customer will want to know

WHEN all those stories will Twe buili.

-I-IIIIF 'i.\ ||]1‘ |hIF'|: '|.'|.||l‘|'|‘ ||I!' sl .il.‘i|'ﬂ._."\ |]1i‘ IFIII_: 1|I.II'.‘i'|'|i1'|]Z H{Iw ’Ilﬂg

will it all take?

O]

O]

Hmm, great. New what do I de? How do T
figure out how long everything is going to take
when all T have so far is a pack of user stories?

You need o

Your project estimate is the sum of the
estimates for your user stories

Ten Dgvire ot how long owill ke 1o complete all of
the requirements captured i your user stories, vou

Ht'r‘il U N Dol B A Y Iv—'\.ll"ll |'I'[Tl|'l'h.‘-..

£ ‘fou Ean .5,:{ this
ﬁlﬁwcd out. _J__

Add an estimate to cach user story lor how long yvou think 1

will tale by dovalan (that @ doeien coele oo el el oy
PTALL REARA RS LI LIS (REECLL B3 LISk, AL L BT 08, alikhs A v

that [unetionality.

Add up all the estunates tw get a total cstimale or how long
vour progect will take w deliver the required software

Ahen this will be a
plete DF take
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estimates come with assumptions

Welcome to the Orion's Orbits Development Diner. Below is the menu._your job is to choose
your options for each dish, and come up with an estimate for that dish—ahem—user story.
You'll also want to note down any assumptions you made in your calculations

EpTRECS

1=
Pay Credit Card or Paypal Order Flight DVD
I IR S Stock titles with standard
T definition Video ... 2 days
MO e s ol RYS

Provide custom titles ., ... 3 days

High Definition video. .........5 days

Amevican Express ... days

2 days

T THCEIVEE manar rmeey rnososonms e seansisis 4 days

Choose Seating Order In-Flight Meals
Choose asle or Select from list of three meals
O EER ek rierd A REYS S three dinks oD days

Chooseactual seil
PR 1T 11 e ——" | - |

Allow special dietary needs
(Vegetarian, VEgan).......o.-.2 days

logconTs

Create Flight Review
Create a review online .......3 days

Sybimit & review by email ....5 days

44
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gathering requirements

Estimate for each Assumptions?
user story in days
Title: Pay with Visa/MC/PayPal
peseription: Users will be able to )
pay for their bookings by eredit :
card or PayPal. i
i

..........................................................

Wiite your estimate
for the user story heve

Titlar Order Flight TYP Esmni H
Desesiption: M pzer will be able to E '[ ..........................................................
order a VD of a flight they have ; :
heen on. bammmm== .

Jot fuwn any assumptions
Yyou Think Tpurr: makma
In feur :ﬂ:inatﬂ-

s Choose seating RN s,
pescription: A vser will be able o : s s
choose aisle or window seating. ; ' B
_— Mgr I“n—'ﬂiﬂhi mﬂl]l- i' ‘E ..........................................................
pescription: A user will be able to : . cdicsnhomtdian i T i e
specily the meals and drinke they E _______ E
et hormaafioht. B PTTTR e
Titla: Review flight s &
; Auggrwﬂfhgah]gm E :r: e dE BB EBEESndE ddddbbE e s n e n g FEEEE
leave a review for a shuttle flight : '
they have been on. A :
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assumptions kill confidence in your uscr stories

What did you come up with? Rewrite your eslimales here. Bob and Laura also did
estimates._..how did yours compare 1o theirs?

Your estimates Bob's estimates Laura’s estimates

Put your prbimates heve

=

rwe:  Pay with Visa/MC/PayPal
(]

-

Tithes: Order F“Iﬂhf e

P  Choose seating

<
o

2| 7|

i
i
Titlei: Order |:I'I'ﬂ|-{|ht meals E

- -

Titles Feview flight

W

smmmma=l Smessessss

T | Ty B i
\_ V€N, dT eSSt we
seem to agree heve..

] .-*%;Bwnuu
PAQWEWR
|t looks like everyone has a different idea for

how long each user story is going to take.
Which estimates do you think are RIGHT?
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Cubicle conversation

Getting rid of

assumplions

is the most
important
activity for
coming up with
estimates you
believe in.

gathering requirements

So Laoura, we can't both be totally
wrong. But how did we get such
completely different estimates?

Lawra: Well, lei's start watly the fest user story, How dad vou come up with 10
davs?

Bob: That's easy, [ just picked the most popular credit cards 1 could think of, and
atlded time to support PayPal...

Laurn: Bt Lots of |Jig11—l'r|{| eRECHTTVES |||'||'3. (FETH .\.111:'!"—“';1" l';\:lH'i"\:-i, S0 110
.1-ﬂ-‘l||n|14i|l|:| was that we'd hawe 1o rre with that card, oo, nol ']u:-.l: Visa and
MasterCand.

Bohb: Okav, but I'm still not feeling cntrely happy with that, Just that one
asstmption s making a really big difference on how long it will 1ake o develop
thiat wser stopy...

Laura: | ko, but sehiat can vou do, we don’t know whar the customer expecs...

Bob: But look at this... you came up wath 20 davs [or “Ordermg a Flight VD
bt even with all the options, that should be 14 days, max!

Lawra: | was acwilly being on the conservative side. The problem is that creating
a VT i o completely new feature, something 1 haven't dooe before 1 was
|5H'1uri1:|g i overhead for 11'5-:'.|1':'i|'-||1|_" b tor creeate TN ), illu[;||]'-|||l_'| soliware, aned
gething everythimg tested, Evervihing 1 thoughe Td need 1o do o get that software
written, 5o it came oui a lot higher

Bob: Wing | hadn't even thought of those things, 1 just assumed that they™d been
e ng:_h[ of and included. | wonder i the rest of the estimates included tasks like

Lt 1 [ £ P e J
FERELTR aiel sOfTware msiaaion?
Laura: In my experience, probably not, That's why T eover my back.
Bob: But then all of our estimiates could be olE,

Laura: Well, at least we agree on the “Create a Flight Beview™ story. That's
sorte g,

Bob: Yeah, but T even lisd assumptions 1 made there, and that stll doesa'c take
into account some of thid overhead vou were Glking about.

Laura: So all we have are a bunch ol estimates we don’t leel that confident about,
How are we going to come up with a number lor the project that we believe when
we don't even know what everyone's assumptions are?
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highlighting assumptions and obtaining confident estimates with planning poker

¢ Playing planning poker

Tos comnies up with accurate esiimates, you need 1o get mid of all thess assumpiions that put

vour estimates wl nsk ol being wrong, You want a set of estumates that everyone believes in
and are confident that they can deliver, or at the very least vou want a set ol estimates that let
vou know what assumptions evervone 1 making before vou sign on the dotted line, IUs time

tios grab evervone that's going o be iivobved in estimating vour user stories; sit them around a
table, and get veady o play “planning poker”

Place a user story in the middle of the table
This focuses evervone on a specilic user story so they can get their heads around
what their estimates and assumptions moght be,

Title: Fa* Wifh ?i!ﬂfMﬁfPﬂYFai
pescription:  Users will be able to —

pay for their bookings by eredit :f Tamf 3 solid estimate for
card or PayPal. g Tong it will take 4o develep
s story. Don't Fﬂ"‘s;:{ that

:njeiapmcn!; should inlude
€519ning, Loding, Lo
d':iiu‘:rinﬂ the I.-Eﬂ" 5;:3;5‘ e

o Everyone is given a deck of 13 cards. Each card has an

estimate written on one side. Al of at::f“
Yo only need a small deck, just enough to give people several options: :::;a?fr-di‘f’ o
: mdn—
This tavd ; : . ; msl'..ﬂhf-l!
me R days ‘?1.'{_ between
e [0 | (1] [ 1] [ 2][5][ 5] EzFa
k ] Lo Ao

~ ‘daysl {dayJ {dayl [daysl {dast ‘daysl-s—“”

days| |days| |days| |days| |days|| °

\“_/ R‘\\ ‘t j. ___/ -? Z‘ I any player wses

Don't have Eneiih £hi
E-'I'E'r e has ath E'F £h-|! : Hlnl'nln ..jn"f ‘leﬁh‘ts o 'ﬂhﬂ‘t .t il e | L] i'-ﬂ'rdr Tl-:l..l. nead
yen ¢ he.Lavd means it someone PJB]‘: one of these o Yo estinate? You to take 5 break from

tavds for their estimghe? Ehlah:i::mdcr wing  estimating for 3 bit

8 12 2.04—0100?@
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gathering requirements

Everyone picks an estimate for the user story and places the Make sure your
frb‘""a{: L1 'Fﬂl"

corresponding card face down on the table.
You pick the card that you think is a reasomable estimate for the user story, & the whole user
story, not just

Tron’t diseuss that estimate with arvone else, though.
a part of it
i
:'=:r s The Wipe S&*T
€1 15 still iy the
middle. . of|f
the olus.

Everyone then turns over their cards at exactly the same time.

Fach plaver at thee table shows thear hand, which gives thear honest estimate

r”l' lII.L‘ L=eT "[11]'!.'.

Whoever is running the game notes the spread across each of the estimates that

b "
are on the cards, Then you do a little analyvsis: i‘kﬁfhg d”dupe -
W, w o pig
|4's probably safe o :"'_}'-"'\t."""' aceurate dboy ::f,{fhf}* Were {;E,h:; this
estimate is somewhere in this vanye f Pull out: ghe 52 ¢ them, ¢
hE 5 umpd I":'I' {'ﬂ'
phions f"-!‘,r i

—

g I3 10 |00
t t { i

The larger the difference between the estimates, the less confident you

are in the estimate, and the more assumptions you need fo root out.

you are here » 49




assumptions are killed or become rishs

50

Chapter 2

How does this help with assumptions?
And what about that guy who chose
100? We can't just ignore him, can we?

Large spreads can be a misunderstanding

When vou sec large gaps between the estimates on a particular
user story's spread, something i probably missing. 1t could he
that sorme of your tewm misunderstood the user story, inowhich
case iUs time o revisit that stoeys O it could be that some
mvermbiers of vonr team are just unsore of something that anothes

|HI.'|'1 H!. '!.'IHJ]' feaan :i'\ ('()IF'I[_F'_I‘H"'I.' I"I.IF:IEH. \.'n'ill'].

[n cither case, 1t's tme to look at the assumptions that vour team
15 makmyg and decide il you need to go back and speak to the
custonmer to get some more feedback and clarification on you
user stories—and the assumptions you're making about them,

I Fact, evenal everyvone's estimate 15 within the same narmow
range, s worth asking for everyone’s assumptions 1o make sure
that EVERYONE is not making the same wiong assumption.

1t's unlikely that they are, but just in case, always discuss and
document your pssumptions alter every round of plannimge poker,

Tr‘r' 'n.-r'nbhﬁ e
aisump{:mn: en the back
ok Your user sl!p‘r*:,' tards,



gathering requirements

Put assumptions on trial for their lives

When it comes Lo requirements, ne assumption is a good
assumption. Ho whenever planing poker tums up your team’s
assumptions, don’t let that assumption o your project without first
cloing evervihing vou can to beat £ out of vour project...

Put every assumption on trial ]
You're aiming for as few assumptions as possible
when making your estimates. When an assumplion
rears ifs head in planning poker, even if your entire
team shares the assumphion, expect that assumption fo
be wrong until it is clarified by the customer.

!'ﬁ:ﬁ I:IIPF-‘a:Ed tu:h -'\.G'E knc‘mnﬂ \\ha‘{',

‘:)// ':I"D" dﬂﬂ"t L'.m;'w.
At least you know what you don’t know

Nov msitter how hard you try, some assumpions really will survive clarifcation with

the customer, That's O Sometimes the customer docsn’t have a greal answer 1o -
o no on fusTom
Depending

?ruan’r_\ll, you muah.’c Even
detide to d:'l:-} the

d-l!ﬂ'.lzl??mr.n'll i
stovy that has 3 number @

r‘:-.,_‘___,_-" r.|_.|lr-\.r'n-"-|n.e| 35.ﬁ.urr.lFJc_l.uni umtl.]

Ehey Lan be tlarified

a particular assumption at the beginning ol a project, and in those cases vou need

to Tive with the assumption. The important thing is that vou koow that there 15 an
:lh!ﬂ]lnF)li'ﬁll IH'illg Il!.llll'. :ll'Hl I\l\||||| il .Il\l'i.ll' || II||||"||'| chs ol r‘l""k (T} |.||:“ L=y :ililll'f. I‘lki' LI
the back of vour vser story card), This helps vou keep an eve on and rack your risks,
knocking them out al a later stage in your progect,

While you can't alwa_ys get rid of all
assumpﬁons, the gual Jut'ing estimation
is to eliminate as many assumptions as

Pnssi]::le l)y {:larifxing those assumptinns
with the customer. ﬁny surviving
assum]ﬂions then become risks.
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use your customar effectively

With all this talk of customer
clarification, it seems to me that yeu could
be bothering the customer too much. You

might want to think about how you use the
customer's time effectively...

Value your customer’s time.

Putting all vour asssumptions on trial for their life and seeking
clarilication rom the customer can become alot ol work. You can
easily spend alot, i not all, of youe me with youe customes. That
[Ili.]_dil IH' ‘.}K 'ﬂ'i]ll SO CLSTOITIeTs, |HI| 'l"ul'lil.l LIlHI”l rl'H' LIS ||'|i|[ i
teatn busy 1o talk wath you every 15 minutes?

In those cases you need to use your customer’s time carcfully. Even
though you're tryving to make sure you've gotten things vight on thei
praject, vou don’t want o come aeross as heing mol up o the job. So
".'I-l“'ll '_l.'ll” ll” .'i'llt']“i |i||||‘ ".'r'i[.ll I!|'|||.|r LSOt i['ljll';r" sl [|:|i“ |'i|[ll' .I!'i
organized, eficient, and well-spent.

Try gathering a collection of asumptions together and then clanlyving
those all at once with the enstomer. Rather than bothering the
customer at the end of every round of planing poker, schedule an
assumption-busting session where vou take i the colleced
.1.-i:i|.||'||]11]1|||ﬁ ;L||:l 1|"!.' o blast as RNy 1||' r|'|:'1|| WY A0S H:‘iil'lll‘.

Once you have your answers, head back for a
final round of planning poker.

Cince vou've gotten a simiticant number of vour assumptions
beaten our in your assumprion-busting session with the cusiomer,
its time tohead back and play a onal cound of planning poker
son that veu and vour team can come up with estimates (hat
|‘L!I'|t]r 'i['l lIII' W ('liil'i[‘li'.i”i”l'l!i.
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Q} Why is there a gap between 40 and
100 days on the planning poker cards?

A: Well, the fact is that 40 is a pretty
large estimate, so whather you feal that the
estimate should be 41 or even 30 days I3
not really important at this point. 40 just says
that you think there's a lot ta do in this user
story, and you're just an the boundarny of not
being able to esfimate this user story at all..

Q: 100 days seems really long; that's
around half a year in work time! Why have
100 days on the cards at all?

A: Absolutely, 100 days 1s a very long
time. If someone tums up & 100-days

card then there's something seriously
misunderstood of wrang with the user stery,
If you find that it's the user stary that's
simply too long, then it's time to break that
user story up into smaller, more easily
eshimatable stories.

Q: What about the guestion-mark
card? What does that mean?

A: That you simply don't feel that you
have enough information lo estimate this
user story. Either you've misunderstood
something, or your assumptions are so big
that you don't have any confidence that any
estimate you place down on the table could
be right.

Q: Some people are just bound to pick
nutty numbers, What do | do about them?

A: Good guestion. First, look at the trends
in that individual's estimates to see if they
really ara being ‘nutty,” or whether they in
fact tend 1o be right! However, some people
really are inclined to just pick extremealy high
or very low numbers most of the time and

the o
Duﬁ]im(&uesﬁqnﬁ

yel caughl wp i e geme, Huoweyer, every
estimate, particularly ones that are ouf of
whack with the rest of the player's eslimates,
should come undsr saruting after every
round to highlight the assumeptions that are
driving those estimates

After a few rounds where vou start to realize
that those wacky estimates are nof really
backed up by good assumplions, you can
aither think about remaoving those people
from fhe table, or just hawving a quiet word
with them about why they always insisi on
being off in left field.

Q_,: Should we be thinking about who
implements a user story when coming up
with our estimates?

A: Mo, every player estimales how long
they think it will take for them fo develop
and deliver the softwara that implements the
user story. At estimation fime you can't be
sure who is going fo actually implement a
particular user story, so you're trying to get
a feel for the capability of anyone on your
feam to deliver that user story

Of cowrse, if one parficular user story is
perfect for one particular person's skills, then
they are likely o estimate it quite low. But
this low eshimate is balanced by the rest of
your team, wha should sach assume thal
they are individually going to implement that
uzer atory.

In the end, the goal 1s to come up with an
eshmate that states “We as a team are all
confident that this is how leng it will take any
ane of us fo develop this user shory”

Q,.-: Each estimate is considering more
than just implementation time though,
right?

A: Yes. Each player should factor in how
much time it will take them to develop and

gathering requirements

dutleven L sullwane mL.ludir:g any wllnn
delverables that they think might be
needed. This could include documeantation,
tesfing, packaging, deployment—basically
everyihing that needs (o be done fo develop
and deliver the software that meets the user
story

I you're not sure what other deliverables
rmight be needed, then that's an assumption,
and might be a question for the cusiomer.

Q_; What if my team all agree on
exactly the same estimate when the cards
are turned over. Da | need to worry about
assumplions?

> Yes, for sure. Even if BVEMYONE agrees,
its possible that everyone (s making the
same wrong assumpbons. A large spread
of different estimates indicates that there
i5 more work to be done and that your
team is making different and possibly large
assumptions in their estimates. A tny spread
says that your team might be making the
same assumplions in efror, 50 examining
assumplions is crtical regardiess of the
output from planning poker,
It's important to get any and all assumptions
out in the open regardiess of what the
spread says, 5o that you can clarify those
assumptions right up front and kesp your
confidence in your estimates as high as
poaatbie.

Don't make
assum]:tions about
your assum]:tions...

talk about
EVERYTHING.
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keep cstimates small

A BIG user story estimate is
a BAD user story estimate

We all agree, we don't need any
more information. This user story
will take 40 days to develop...

Your user story is too big.

R emember +his A0 daays is Lot time, and Tots ean change.
Lo i - .
i Cha?l'rf [7 Remember, M days s 2 months of work nme,

M= An entire itevation should ideally be around
1 calendar momnth in duravon. Take ou
weekends and holidays, and that's about 20
¢ you have to have working days. I vour estimate is 40 days fon
r“""j estimates like jusl ane user story, then it word't even it moone
Ehis, 'E]'u‘!h ':r’ﬂu need Herslion |||'i|:-1.-~|r1p:r1|'r|l mless LLELY B twin
to be {a!hnrj 3 3 _ﬁ prople workmg on it!
team as ap{gn as
possible. We'll ﬂ,ﬁ. ta
that in a few pages

As a e of thumb, estimates that are longer bt
than 15 davs are much fess likely to be accurate

than estumates below 15 days!

In Faet, some people believe that

estimates |on3cr than seven da

should be double—¢hetked

When a user story’s estimate breaks the
19-day rule you can either:

o Break your stories into smaller, more easily
catimated stories
Apply the AND rule, Aoy wser story that has an “and™ n
1= titles o :Ir:-r]'i]1|in|1 can probably be spht mte two or
more smaller user stories

Ehrtthﬂ J“p LERSE
o Talk to your customer..again, e/"'_'_ 3 pattern?

Maybe there are some ARSI ioms that are pushing
vour estimate out. [0 the custonmer conbd clanfy things,
those assurnptions mght o away, and oot down vour
estimates significantly,
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Estimates greater
than 15 c[ays per
user story allow too
much room for error.

When an estimate is
too lung. apply the
AND rule to break
the user story mnto
smaller pieces.



gathering requirements

The two user stories below resulted in estimates that broke the 15-day rule. Take the two

user stories and apply the AND rule to them to break them into smaller, more accurately
ectimatable stories.

Title: Chaose seating

pescription: . A user will choose
aisle or window seating, be able
to select the seat they want, and
change that seat up to 24 hours
before the flight.

Title: Order in-flight meals
Description: A user will choose
which meal option they want,
from a choice of three, and be able

to indicate if they are vegetarian
or vegan.

b Title:
Description

g Description:
e

-

Tithe: = Title:
Description: Description:
" _J

Title:

Description:
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aim for estimates you and your team believe in

Title: Chaose seating

Description: A user will choose
aisle or window seating, be able
to select the seat they want, and
change that seat up to 24 hours
before the flight.

Title: Choose specific seat

Description: fk USEr ¢an choose the
actual seat that they want for a
shuttle flight.

Title: Change seating
Description: & User can change
their seat up to 24 hours before
launch, provided other seat
options are available.

Title: Choose aisle/window seat
Description: & User ¢can choose
either aisle or window seatina.

Your job was to take the longer user stories at the top of each column and turn them into
smaller, easily estimatable user stories.

Title: Order in-flight meals
Description: A user will choose
which meal option they want,
from a choice of three, and be able

to indicate if they are vegetarian
or vegan.

Title: Select from meal options
pescription: & User ¢an thoose

the meal they want from a sef of
three meal options.

Title: Specify vegetarian meal
Description: /A User will be able to
indicate that they are vegetarian
when selecting their meal options.

Title: Specify vegan meal
pescription: & User will be able

to indicate that they are veaan
when selecting their meal options.
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gathering requirements

The goal is convergence

Alter a solid round of planning poker, you should not only hive estimates
for each user story but be corfedent m those estimates. The goal now s to
get vid of as many assumptions as possible, and to converge all of the
poiints on eacl user story’s spread of estimates.

These estimates are pretty

clase ko one another.

9“3 iG

The :s{ma{z \"‘—"""-_-""'-.._-z""-__-"“--__../
dnd Your team ve aotten vid of
redth Lontensys n:ﬁ , 3 \::; ;Eln-ﬁna estimates

Run through this cycle of steps till you reach a consensus:

o Talk to the customer

I:'ir‘|1 ;lflll 1-| MeeTnesl, gf'] Fik] rll“[h. -Illf”l'HliJlii i1 .’I”d PUETIAY A8 ll‘l.lll':pI -|'ﬂ.‘|||l|‘||l[ill||'}
and mimderstandings as possible by alking 1o your customer,

9 Play planning poker

Play planning poker with each of vour user stories to uproot any hidden Itead batk 4o Stey | i i

AsEUMpITE. Yol equickly learn how confident vou are thal vou can Pind 355m?l;w.5 £

only

estimate the work thar needs o be done, the hgl:pmtr tan aniwer

e Clarify your assumptions
I_-b'lll b ll:'l.l." I'f"‘il.l]h‘ l'"j\ I'.IIH i'lll.;'llﬁ [.'"'lkl'."r. bt 'II.“ I'":" H.IJL".' Iy sz "-’L'I'Il."r“ WOMAr
teamn may have misunderstood the user stories, and where additonal
clanfication s needed.

It tan also be
o Come to a consensus note the
flnu‘ !"rl‘r}.'i u'q:"s. :'.-:111[:.'|I1'.~. Aarde |'|1'»ir", ALTC O A ﬁﬁlr\:r ‘Ihr I|:Lr'" user {.-"""-"“ a,,d, h'ﬁh [ ot
sLOPy s eslrmate. 5:“_.: you an idea
best and

shendnios

How close is “close enough™?

Dieciding when vour estimates are close enough {or consensus is really up to you,
When yvou [eel confident in an estimate, and vou'n: comfortable with the
assumptons that have beenmade, theo ar's e o weite that estimate down on
':'l Wr Uses i 'I]"_l I'.."I.I"I:I H['I[I TO% e .

you are here »
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your estimatas are your promise

therejare no =
b Questions

Dum

(’J_,: How can | tell when my estimates are close enough,
and have really converged?

A: Estimates are all about confidence. You have a good
estimate if you and your team are truly confident that you can
dediver the user story's funchionality within the estimate.

0_,: | have a number of assumptions, but | stifl fee!
confident in my estimate. |s that okay?

A: Really, you should have no assumpbions in your user
siones of in you and your team's understanding of the customer's
requirements.

Every assumption i3 an oppartunity fo hit unexpected problems
as you davelop your software. Worse than that, every assumption
increases the chances that your software developmant work waill
be delayed and might not even deliver what was required.

Even if you're feehng relatively confident, knock out as many of
those assumplions as you possibly can by speaking lo your leam
and, most importanily, speaking to your customer,

With a zero-telerance attitude to assumptions, you'll be on a
much more secure path to delivenng your customer the software
that's needed, on time and on budgel. However, you will probably
always have some assumplions that survive the estimation
process, Thisis OK, as assumphons are then furmed into risks
ihat are noted and fracked, and at least you are aware aof those
niasks.

Your estimates ar

A -

PROMISE to your customer
about how long it will take you
and your team to DELIVER.

vimie
Jrm

~r
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Q: I'm finding it hard to come up with an estimate for my
user story, is there a way | can batter understand a user story
to come up with better initial estimates?

A: First, if your user siory is complicated, then it may be too
big to estimate confidently. Break up complex stories into simpler
anes using the AND rule or common senss.

Sometimes a user story is just a bit blurry and complicated,
¥When that happens, fry breaking the user story into fasks in your
head=—or even on a bit of paper—you've got next to you at your
planning poker sessions.

Think about the jobs that will be needed 1o be done to build that
piece of software. Imagine you are daing those jobs, figure out
how long you would fake to do each one, and then add them all
up to give you an estimate for that user story

Q: How much of this process should my customer
actually see?

A: Your cusiomer should only see and hear your guestions,
and then of course your user stories as they develop. In particular,
your customer s not involved in the planning poker game.
Custamers will want lower-than-reasonable estimates, and can
pressure you and your team lo gel overly apgressive,

¥When there is a quesiion about what a piece of the software is
supposed to do in & given situation, or when an assumption is
found, then involving the customer is absolutely critical. When
wou find & technical assumphon being made by your leam that
wau can clarify without the customer, then you don'l have o go
back and bother them with details they probably won't understand
anyway,

But when you'ra playing planning poker, you ara coming up with
estimates of how long you beleve that your feam will take to
davelop and deliver the software. So it's your neck an the ling,
and your promise. 5o the customear showldn't be coming up with
those far you



gathering requirements

I?

A bunch of lechniques for warking with requiremeants, in full
costume, are playing a party game, “Who am 17" They'll give you
& clue and then you try to guess who they are based on whal
they say. Assume they always tell the truth about themselves. Fill
in the blanks next to each statement with the name (or names)
of each attendee that the statement is true for, Attendees may be
used in mora than one answer

Tonight's attendees:

Blueskying - Role playing - Observation
User story — Estimate - Planning poker

You can dress me up as a use case for a
formal occasion.

The more of me there are, the clearer
things become.

| help you capture EVERYTHING.

I hedp you get more from the customer

In court. I'd be admissible as firsthand
ST TR

Some people say I'm arrogant, but really I'm
just about confidence

...................... R o S ey PP P L ey

Everyone's involved when it comes fo me.

—* Answers on page 62.
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develop your estimates cyclically

The requirement to estimate iteration cycle

Weve now added some new steps inour iterstive approach to requirements
development. Let's ook at how estimation (s o our process. .
e Constructing User Storics

9 Bluesky Brainstorming
T Booka shuttle

O  Copruringbasic ideas ’
— Bimeripeian: 4 g, i
. 2r will be ap
-._-.__-..- Q ‘ Muk 2 ‘hu,ﬂg ’p!tlf"lfhn fhlgd;:l

* / and tlime of thy flight,

Customer ideas...

e now r.-:-mt‘rgtd. and You

Le for eath user stary

Select From maal eptians
& waer &aw vhacs thi

Viour spreads 3
have an estimd

'H"F"f row ready 1
tima{t o |°\I:I"3
the F’*Jtit as 4

whale is oina to £3ke. ]
e

. gstimate!

meal thay wast from o st of #
mal ol fices

© Estimate how long all of the
customer’s requirements will take

o Get any missing information
firom the customer, and break up

large user stories
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gathering requirements

e Finding holes in clarity

Ef{lhlhl} Fouser
tovies }Eu"‘

Phuays keeping the
tustomer in the loof

Clear, Customer-Focused User Stories

T Choose seating
wollBtion: A User will be able to
e aisle or window seating.

WWifrnﬁ -,.“-H,|

Your tedm \} &

o Play planning poker
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sum your estimates to find out your total profect duration

A bunch of technigues for working with requirements, in full
costume, are playing a party game, "“Who am 7" They'll give you
a clue and then you try to guess who they are based on what
they say. Assume they always tell the truth about themselves. Fill
in the blanks next {o each statement with the name (or names)

of each atlendee that the statement is true for. Attendees may be
used in more than one answer

Tonight's attendees.

Blueskying - Role playing - Observation
User story - Estimate - Planning poker

You can dress me up as a use case for a Hser S‘l‘,o\"\!‘

jommalpeeEEDnE 0 e e A T S S

The more of me there are, the clearer Hscr S{-pry

Sigshooome. | et e A

helpyou U EVERYTHNG. Blueskying, Observation

| help you get mare from the customer R“'*E‘la}"“?uOb-‘““a{'ﬂ"
Fall I

In court, I'd be admissible as firsthand PTRIPUNERPNRORIOIR | .o <, [l - L SRR,

eyidence

Some people say I'm arrogant, but really I'm s EFE"“&EC ..................................

just about confidence

Everyone's involved when it comes tome. ... o Blueskying ..o

C

Did you say pla

-Hh-l'l'la
poker? Cuslomers aren t
involuad in that aﬂ‘E-'ﬂt}'
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gathering requirements

Finally, you're ready to estimate the whole project...

You've got short, [ocused wser stories, and you've played plannng
poker on cach story, You've dealt with all the assumptions that you andd
‘_-u'uiiu' Earn Were |'|]4|]{-|I]|,_'; i '!.Hll: n-rlinm[r-‘, and now ‘_-':lll have a set of
estimates that vou all believe in. s nme o get back o the customer

'l'l-lljl LA E) r|||i1| e le'l I |"1'|-|II!|'.I|I'...

Vou ve agt an eckimate
rnr {.!ILH sty e

Alel an estimate tooeach wser story for las loog yvou think i
will take to develop thar functionality

|:| Al up all the estimares 1o pet a total estimate for how

JIII]L" VORI [mliw'l will take o dieliver e |'¢'u:1|1i:'1'1| soltware, E %

||"l'a\u ¥
Jou Lan get
tﬂ{'ﬂl E'-‘I:.Im.;%:

And the total project estimate is...

Pl e each ol the comve BUR estimates for your
Add up th ol nverged estimates [or you
(ViTE N ﬁlll-r'il"\-, arvel vou will finel the total duration for ‘_L'rI“!
[:II'IIiI'i'I. il VO Were [0 chevel r||-:"|.'|'r"-.i||5|1l_'| e custores

Wanls,

.................. Sum of user story eshimates

m 2 489 days!

you are here »
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when your project is too long

489 days for the project?
That's almest two years!!

Ne kiddingl That's way too long,
By the time you've developed the
software, my competition will
have beaten us into the ground|

What do you do when your estimates

are WAY too long? i
Yonnve Finallv ol it esfiinate WL Teelieve i||, ancl d“l'

||Ii|.| |.I|~H"1' iFIHI deonnl iF” IILI:‘ I'C‘(IIIiII:'TIII.‘II!‘i |||il'| ||III'
s bormeEr wiarils Hul :.r'.utrl' |~:||_r||_-r| |||| uilh wpoimespisler

project that is just gomng to take oo long,

[s it time 1o go back o the drawing board? Do Vol
acmi defeat and hand the work over w someone
else? Che o you just ask the customer how long he
ks wenlel wiork, fovgetting alwan all vour hared
work 1o come up with you estinutes o the st place?

You'll have to solve a crossword puzzle and work
vour way to Chapter 3 (o [ind oot how to get Oron's
Erbits back on track.
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gathering reqguirements

SER Regirements and Estimation Cross

Let's put what you've learned Lo use and stretoh out your left brain a bit.
All of the words below are somewhere in this chapter: Good luck!|

dEEEEEEEEEREE

Across Down
2, When unu and the customer are really letfing vour ideas rin. 1, Whan you ust have no idea how to estimate 2 user story use
wild you are ... ... & card with this on it
3. When coming up with estimates, you are frying to getrid of s 5. User stones are written from the perspective of the ...
many ......... as possible, 6. When you and the customer act out a parficular user story,
4. None of this language is allowed in a user story, youare ...
7. If a requirement is the what, an estimate isthe . ... B When everyone agrees on an estimate, itis called a ..., .
9, Requiraments are oriented lowards the ........ 10. An estimate is good when eveyone an your team is
12. The best way to get honest estimates and highlight feeling .........
assumplions, 11. The maximum number of days that a good estimate should
14. Alser Story ismade up ofa ... and a descrption. be for one user story.
o i is & great way of getting first hand evidence of exactly 13, A great user story s about .. ..... lines lang.
how your customer works at the moment. 16. After & round of planning poker, you plot all of the estimates
18. The goal of estimationis ... ona.....
17 You can use the . rule for breaking up large user
stones,
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your software development toolbox

'r . Tools for your Software Pevelopment Toolbox

Software Development is all about developing and

delivering the software that the customer actually
wants. In this chapter, you learned about several
techniques to help you get inside the customer’s head
and capture the requirements that represent what they
really want... For a complete list of tools in the book,
see Appendix ii.

“'.'l.

Development Téchniqi.:_f__

Bluesky, Observation and Roleplay

BULLET POINTS —
User Stories
' Blueskying gets your
Planning poker for estimation customer to think big
"3 when coming up with their
requirements.

m  Auser story captures

D one interaction with the
— CVEIOPMﬁht PV'IMI lCS ;i;zf;ﬁiirsm the customer's
Thc tustom User stories should b
er knows m User stories should be
Wl. SomeTimes you ":ﬂ'&m ‘":"'J' stioft, aiouind thiee
nail it down hf(l’ ﬂ'btm sentences in length
m Ashortuser story is an
K“F requirements Customeyr— oriented estimatable user story
s  Auser story should not take
Dﬂﬂ and l‘t-p one developer mare than 15
Ine r days fo delver.
rahvcfr with {h "'h'g.,,f requivements :

n lteratively develop your
requirements with your
customer to keep them in
the loop at every step of the
process.
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gathering requirements

Q Requirements and Estimation Cross
Solution

Q)
SLIER R DAL Bl
AGuOnnEanns
T
] ognooonn 3
goonooo . O O
0 _ Jopooood o
O 3 i ]
UNODDEDOEOREE @ O
O O O O n

b
]
N
L
(ST |1 (T |LIE Qb8 EIR[VIAIT]I]O]
£ R d O 7]

n a
v A
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3 project planning

"
. Planning for success *

Really darling, my software
development is so well planned Tl
be home on time every day for us

to watch NASCAR together!

Every great plece of software starts with a great plan.

In this chapter you're going to leam how fo create that plan. You're going to leam how to
work with the customer o prioritize their requirements. You'll define iterations that you
and your team can then work toward. Finally you'll create an achievable development
plan that you and your team can confidently execute and monitor. By the time you're
done, you'll know exactly how to get from requirements to your first deliverable.

this is a new chapter



deliver what you can, when it's needed

Customers want their software NOW!

Clustormers want thewr solbware when they need it, and not a moment bater, You've
come to grips with the customer s wdeas usmg broonstorming, you ve got a set ol uscr
stories that describe l"u"l'l‘_p[]]ill;.: the customer might need the software to do, and
vou've even added an estimate to each user story thar helped vou figure out how long
1t wall take to deliver EVETY Illirlu| the custoarmer wants, The B lern 15, deveh i rin}_:
ewr].r'lhin!_;llw custormer sapl they necded will take too ll:mg...

Our Estimate What the customer wants

Feldyr 90 days

The total after summing up all the
estimates for Your user staries

Well you obviously can't do everything
that the customer wants in 90 days. Why
not just cut back and prioritize?
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profect planning

Orien's Orhits still wants to modernize thelr booking system, they just can't walt almost
two years for the software to get finished. Take the following snippets from the Crion's
Cirhits user stories, alnng with their estimates, and circle the anes you think you shoold
develop to come up with a chunk of work that will take no longer than 90 days.

i5e

Title: Book a shuttle

Titla: Pay with “!a.‘flﬂcfﬁlﬁfﬁ]
B days L =l
Entimnate: .

| Estimmte "idé‘\p s

2 Review flight
Eatimate: 12835

Tities Book Seqway jn s .
Estimate; |5 days . flf:::::-rr‘ff

Order in-flight meals

Flight IVD
B Order Flia

Si— 17 days ..

Titte: ; Apply for “frequent
Exvimans; . [ days  B8fromavt” card

Choose seating
12 days.

T

Titte: View Space Miles Acoount
Estimate; . Iﬁ- da'rl

Eatimare - -

o Take pet reservation i Manage special offers
Estienatg:, Iliﬂ'f! g B Eatlmato. 1% di"f"

s for al

: : Total "-&"";& % Cee a ;

i i sorit Ry Problems with
Total Estimate: ; i ot fﬁ'"“f:::{:d this approach? l-"-"'rift

i : " ™ down heve

....................................................................................................

Assumptions? e,
Note down any

assumptions You
think you ave
making heve
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priorities come from your customer

O#r

Orion's Orbits still wanfs to modernize their booking system; they |ust can't wait for a year and
a half for the software to turn up, Your job was to take the snippets on page 71 and keep the

e ones you think you should develop. Here are the stories we kept:
e
a \ON
i l."t | These fws sounded

Book a shuttle N j“"fanf i the

o i MEE Was going 1,
_— f “ Titte: Pay with Visa/MC/PayPal take i:.uqkmg,s at i?f
user stories ——— et 15 days
we pitked. : Take pet reservation
A P 3 . R

Titha: Book Seaway in space-
L. 3 port We th
Extimate: Is d.rf; ., transport 6\-, En: us:ﬁt;r}r

sounded 2ooll This is how long {h-ngs
ook when we added W

all the cskimates 2

Our Total Estimate: | 64—

fit Lh-s
i cadd el B Titla: View Space Miles Account

user she
aut thcqﬂ' da]'s Estimate; . | % days

e Manage special of fers
| matimates. [3.days

But that's not what I
warted at alll

We showed the
shearies We those to

the customer: ———y The customer sets the priorities

Seems like the CEO of Orion’s Ocbis 14 not
hagypn: and can vou Blame him? After all that
harel work to ligure out what he needs, we've
P — B irnored him completely when deciding which
user stories take |‘J|'in|'i|‘_..' for the |rt1’qj:.'rl.

| “'] T e ‘irHI'iI:'F e I:Il!‘-lfll_'| rlrii_l['ili.:ﬂ.i'i I.. Ifn'llill,
nevd 10 stay customer-focused. Only the

' custormer knows what i really needed. So when

it comes (o deciding what's in and what's

out, vou might be able o provide some expert

help, but ultimately it’s a choice that the

customer has to make.
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Prioritize with the customer

1t's vour customer’s call as (o what user stories take prionty, To help the
customer make that decision, shullle and lay out all your user story cards on
the table. Ask your customer to order the user stories by priority (the story
most inportant o them fst) and then to select the set ol features that need
tor be delivered i Milestone |0 of their software:

rder Flight IVE
A user will be able fo
/7 of a flight they have

days ...

Pay with Visa/MC/PayPal
Users will be able to

B, lhwl.:ihgu by eredit
A ¥ o

What is “Milestone 1.0”7

Tithm Review Flight

Bascriptioe: M B3EF will be a'hle fo.
leave a review for a shuttle fllgl'ﬂ y
they have been op.

w13 days

Order in-tight meals
E—— 15 will be able o .
specify the weals and drinks they .
want during a tlight.

P ER

Tiaket

project planning

Titier Chooge sea
Descriptian; ﬁ__ﬂi_ll' W“I
ehoose aisle or window

esu. 12 days
T ——

i Book a shut tl:

Description: M V8Rr Wi |
fo book a shuttle sp_erilj.
data and fime of the {1

este 1% diys

Lay out all Yyour wser shovies
and ask the tustomer
arder them by priovity

Milestone 1.0 1 vour first major release of the soltware 1o the customer. Unhke

smaller iterations where you'll show the customer your software for leedback, this

will be the first time vou actually deliver your software (and expect to get paid lor
the delivery). Some Da'’s and Don'ts when planning Milestone 1.0

DU see bnlume functionality with customer impatience

L T

P TR M -

A Tars] A macha hae A
I ||. |I.|| I.J 11 |. LL"I.'.".J 11 | \U LI.II.'.I'I. | 'l|‘1||'.| I'I'J.I.ll'l. LARAE R LALFRETT LEE RARYT LANERYT
available. Aoy user stories that don®t make it imo Milestone 1O are oot
ignored, just postponed until Milestone 2, or 3.,

?
DOII t- = » get caught planning nice-to-haves
Milestone 10 is about delivering what's needed. and that means a set
ol functionality that meets the most important needs of the customer.

DOIl’t- « « worry about length (yet)

Al this proint you're qust asking your customer which ace the most important
vser stories. Don’t gel taught up on how Iﬂng thoses user stories will
tike to develop. You're just trving 1o understand the customer's prioritics.

Dant
2= were r;w

ﬁhﬁnha
estimation,
Hl'rCJ" ﬂ.m:

vight bael
to this
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buiiding Milestone 1.0

We know what’s in Milestone 1.0 well, maybe)

I.‘-:I'l.rlll :l” Ht- fI:H' [FETRI '.\ll:ill'it!'i ll-l“l.'l'lillll'l:l ﬁrn]: the customer’s ilil":l!\ nr'u'unim'd i:nu [ r|"|!'!.
order, the customer then selects the user stories that they would ke o be o part of
Milestone 1O ol the soliware...

Py ot b F o WA Fam Pt

[eatures ot YoUr

wr Lugkpmtr

¥ Miestone 10

Sanity-check your Milestone 1.0 estimate

MNow thiat you know what features the costomer wanis m Milestone 1.0,
1% timme 1o fnd out 1 vou now have a reasonable length of progect i vou
develop and deliver all of those most important features.,,

Al of bhe ueer stories
n'lt"-"bﬂ“': |0
~

i f:
Add together all

flm = 273 days

Milestone 1.0 I

for M

Does this sound veasonable?
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If the features don't fit, reprioritize

You've got 275 days of work [or Milestone 1AL and Orion's Chebits want delivery in 90 days.
Drom't worry, this s pretty common. Gustomers usually want more than vou can deliver, and 1t's
vour job to go back to them and reprioritize untl you come up with a workable feature set,

profect planning

To reprioritize your user stories for Milestone 1.0 with the customer...

Cut out more FUNCTIONALITY

The very first thing yvou can look at doing o shorten the time o delverig Milestone 10055 (o oot o
sorme lunctionality by removing user stones that are not abselutely crucial 1o the soltware working,

2]

tf.ﬂm::: You explain the schedule,
don't rcaHtl,a reed everything ¢
Ship a milestone build as early as possible

most Lustomers will admit they
hey oﬂﬁln&"'}l taid 'El'u:'_f did.

Aim o deliver a significant milestone build of your software as early as possible. This keeps vour

development momentum up by allowing vou and yvour team (o foevs ona deadline that's ool oo Gar ofl,

working version of the soltware, Aoy features bevond that can be scheduled [or later

mitlestones,

Focus on the BASELINE functionality

Milestone 1005 all o Ei:-]i'n'vringjﬂsl ihe ﬁmr[iunnlii} thiat 15 feeded for a

(1:_’_,: What's the difference between a
milestone and a version?

A: Not much. In fact you could call your
first milestone “Warsinon 1" if you like Tha

big difference batween a milestone and a
wimrdiae e el o milasbens markes 4 raial &b
NITE DI B LGS O NS0T [THRI RS a |..'|.IIII'I. aL
which you deliver signficant software and get
paid by your customer, whereas a version

iz more of a simple descriptive ferm that 1s
used to idenhty a particular release of your
software.

The difference 15 really quite subtle, but the
simple way o undarstand it is that “Vearsion”
iz a label and doesn't mean anything maore,
whereas “Milestone” means you deliver
signficant funcionality and you get paid. It
could be that Version 1.0 coincides wilh
Milestone 1.0, but equally Milestone 1.0
coukd be Version 0.1, 0.2 or any other label
you pick

therejare no
Dumb Questions

0__: S0 what exactly is my software's
baseline functionality?

A: The baseline functionality of your

snftware s tha smallast set af feahires that
it nesds to have in order for it to be at all
sselul 1o vour customer and thelr users.
Think about & word processing application.
Itz core functionality is to let vou load, edit,
and save fext 1o a file, Anything else is
bevond core funchionality, no matter how
useful those features are. Without the ability
to boad, edit, and save a document with fext
in it, 3 word processor simply is not useful
That's the rule of thumb: If you can get

by without a feature, then it isn't really
baseline functonality, and it's probably a
good candidate for pushing out to a later
milestone than Milestone 1.0 if you don’t
have time o get everything done

- Dor't lek tustomers talk
you into longer development
eyeles than you're

r deadline, the meve
F:’.ustd you and Your team

Lan 'DE on

U: I've done the math and no matter
how | cut the user stories up, | just can't
deliver what my customer wants when
they want me to. What can | do?

A: It's time to confess, unfortunately. If

baria Fenmdlin mamath Rk Bas esfboaes el e
Y SO LT L Al RPT DWW T O 1D

required in the time that it's needed by, and
your customer simply won't budge when it
comes o remaving some wser stonies from
the mix, then you might need to walk away
fram the project and know that at least you
were hones! with the customer.

Another oplion is to fry to baef up your team
with new peaple to try and get more work
done guicker. However, adding new people
to the team will up the costs considerably,
and won't necessanly get you all the
advantages thal you'd think it might.
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factoring in team performance

Helle?! Can't we just add some more people to cut down
our estimates? Add two developers, and we'll get done
in 1/3 the time, right?

- |!-F it fakes You i1 dar?rs, with 2 more
people ke you, that would reduce the
overdll development time by a Fattor
of A rlg,'h{:?

It's about more than just development time

.‘IHI-.h'iII." i'lf.i!]iilll_[ Frdare IJI‘.‘T:IEFII.' LA 1] I(Jfl'\'. I'l.‘il:”'I. i.ll'l.'l'.]l'l'-l'\l:' ikl j‘!l'.‘-!. i[.‘- Teally T

as sumple as “double the people, halve the estimate,”

Every new team member necds 1o get up to speed on the project:
they need 10 understand the software, the technical decisions,
and how everything fits together, and while thev're doing that they
can't be 100% productive,

'l'hl'rl Vil n:':':i EF} |_'||~I Ilml HEW Person 44| I|]r 'u.'il|| l|||~ T'iLLIH IchrE-i :|.||d
eouiprment o work with the team, This could mean buving new licenses
and purchasing new equipment, but even ol it just means downloading
stime [ree or open source software, i all takes time and thae tme

needs w be [actored moas VO PCAssess Yoy eI LEs,

]'_1|:;||ij.\ EVErY [HTE00 YOul acld T o tearn mitkes ilie ii by ol L‘l'i'|rin_¢_=
evervene [oeused and knowing what they are doing harder, Keepang
evervome moving in the same direction and on the same page can
become a lull-time job, and as your team gets larger von will ind that
this complex commumnication can start o hat vour team’s overall ability to
b procductive and develop great software,

T[I rill'l.._ ||]l'|f‘ i‘| l I'II.'.IHEI'IIIIIII IH|'|I||JI‘['|Il. '|'H'|F|I|l' |||il| WORAr Tesarm van
Ii|'|||.|'i|| il“f1 "-ﬂi” I]" '|||l'illll_|:| [i".'r", I:I'Ill i| '-'l'i” tli‘l'll:"ud WVETY '|||l||'|| i1 If.llll[
proyect, vour team, and who yvou're adding. The best approach 1= 1o
monitor your team, and il vou start to see your team actually get less
productive, vven thougl vou have more people. then it0s tme w
re-evaluare the amount of work you have o do or the amount of ame in

which vou lave o doae

Later on in this Lhapfﬁ- "f-nu'” be intredu

i ted
to the buim—down rale graph This s 3 great
toel [’.m-' muhl{d‘rrhﬁ H\t '|>|:'|n‘1F

ormance of your
{tﬂm.
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profect planning

More people sometimes means diminishing returns

Adding more peaple to vour tcam doesn’t always work as you'd expect, If | person
takes 244 days to complete Malestone 1.0, then 5 people won 't necessarly take Y1, In

: . : B
fact I]h‘}' cotild j'u.l!lh'l]]‘_..' take much b lllu"l.':'! Take al: Juk...L‘Jl_-l'fi.ll'l]'r.'ll'u'v doesn’t alw ays d?'ﬂ“d d vl'-t'rf_;,,,, P“'h{',
increase with the size of yvour team: "3 extrg People

4 ﬁ&n ﬂ'cﬁu

';II'L:" "‘Edu,:,t t
o he
PE'F; Mﬂn.:g & l;f'ml" iea

Pbout here, your
{-_gamr:. ?\:rfornahu
shavts a0 man out =

LS
-

‘21 gven DOREY
o~ o
# s sl
aths ™ am hat
4 P bers o hE U0 g ante
Fi L “‘?at{_ T
Pev-formance /! o'
€ r
4 ‘
‘

= rah ,n,.F
development work

aetually being daone

I For sl {H'ﬂ; and
;' when stavtup and
;o etp time is farfored
U ™ You Ean see 3 big

r’ impravement when
adding extrs people

S e People

an four team
therejrene
AL lg_ut!ﬁ[!__ s

Q: Is there a maximum team size that | should
never go aver?

8
A: Not really. Depending on your experience you = _W“Ai“

may find that you can happily handle a 20-person team, ¥

but that things become impossible when you hit 21 "v ﬁWE“

Alternatively you might find that any mare than three Do you think the size of your project affects
developers, and you start to see a dip in productivity. The this graph? What about if you broke your
best approach s to monitor performance closaly and prnjent up into smaller suh-prnjects?

make amendments based on your obsenvations
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building achievable milestones

Work your way to a reasonable Milestone 1.0

With Orion's Orhits, going [rom one person to three—by adding two
more developers —can have a positive impact. 5o let's see how that
wirks out:

First you add two new people to your team...

Addhing two developers o yvour team (that’s three meloding vou) helps, but ics not @ magical
solution. Two developers can add a lot of work ome to your project. but there's stll work lefi:

|

Frev it B WAL P

— s—eq-d S
110 o= ¢4 oy

By : of work left
e of work hat vour

'E,Eu-h' ﬂr 3 tan ﬂﬂl‘llE}'::JI ‘I:ﬂ dﬂ.l-l

n clri:I Lalendar d;lf_;

273 days of [ L
3 developers

..then you reprioritize with the customer

Now sou've gota nice way 1o lgure out whal bas o be removed, We've gor TR davs ol work
time, anel 273 davs ol work. 5o we need o talk w o the customer and remove around 84 days

ol work by shifting out some user stories from Milestone 1.0
e
= |@¢ ‘ days

Lookirn b . wi
273 days of Customer vemoved features [ ﬁir“{‘ th a few days
wor

— P el WA P

give you a bit of
E ﬂﬂ hre.'l{-_hmu_l Fp3Le in ‘four rmileslone.

thereare ne .
Dumb Questions

Q: But 190 days of work is less than the 190 days that our Q: How did you come up with 190 days when you added
three-developer team can produce, shouldn't we add some two new developers?
more features with the customer?

AI Al this point this number is a guesstimate. We've guessad
A: The overall estimate doesn't actually have to be exacily 189 that adding two people fo build a team of three will mean we can
days. Given that we're dealing with esfimates anyway, which ara do arcund 130 days of wark in 20 cabendar days. Thera are ways
rarely 100% acourate, and that we tend o be shightly optimistic in to back up this guess with some evidence using someathing called
our estimates then 165 days 15 close enough to the 189-day mark “team velocity,” bul we'll gel back to that later on in this chapter.
to be reasonably confident of delivering in that time
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Think about baseline
-Fuw:{ior.ahty Ifa beature isn

BE tbe- (usfomer essential, it's probably not 3 10
w  Now if's your chance to he the customer. You need to bhuild
a plan for when you are going to develop each of the user
stories for Milestone 1.0, and to do that you need to ask
the customer what features are most important so that you
can develop those first. "Your job is to play the customer
by ussiBS::mg a Priority o the Milestone 1.0 user stories.
For each user stoFy. assign it a ranking in the square
provided, de]ﬂerndinEeun how im]’ol'tané[ym think that
feature is using the Key at the hottom of the page.

vitie: . bOQIR fo "Frequent
~ Astronaot” apcount

e . Pay using - _ | e 15 days
. Space Miles~ et 13 days e D
Bt 15 days - : o D

* vie: . Pook a shuttle

o Manage special o .
S u*f:arug ! Bt 15 days

Est: J_I?:da’gu. = Priarity: D

wae: [ |
e, Wiew Hlight

riies . View ‘_E'P.MMH“' Spieamri reviews
 asoou - = e |2 days

I di'f! £ — D

rine: Py with Visa/
.. MC/PayPa|

Eat: I;dap

—— D

Tuie: . Apply for “frequent

—— Priorities Key ruiee Uhoose seating ke
|0 - Most Important w12 days ese 14 days
Priarity:
20 sl [ ]
—
%0 e . Vigw shuttle deals For eath user story,
¥ speciy what prionity it
i ese L days 15 i the bon Provided
S0 - Least Important oy :I
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your customer decides priority

Oﬁ}ﬁ the Cusfemer §elutien

“four joh was to play the customer and prioritize the
Milestone 1.0 user Stories. Here are the priorities
that we assigned to each of the user stories.

We also laid out the user stories in order of

Ovder of Priovity, most o least
imPertant fo Lhe tustomer
!

yonee . View shottle deals I, . riries . Review flight

-

e 12 days [ £ e Bday N

Prinrity: @ ‘

quen
. asfronavt” eard
et L% d.a:lr; . ‘

Prioriiy;

. Astronaut” aceount A
gse 5 days

==l
Priority LE[ -

Titles . View "Space Miles”
__aocount _ i
Bt & da‘p

a0 Chapter 3

therejare no
Dumb d}lﬂﬂﬁ@ﬂﬁ

Q,i Why are the priorities 10, 20, 30,
40, and 507

A: Powers of ten get the brain thinking
about groupings of features, instead

of ardering each and avery featura
separataly with numbers like 8 or 26 or
42 You're trying to get the customer fo
decide whal is most impartant, but not
get oo hung up on the exact numbers
themselves. Also, powers of ten allow
you to occasionally specify, say, a 25
for a particular feature when you add
samething in later, and need lo squeeze
it between existing featuras

0_,: Itit's a 50, then maybe we can
leave it out, right?

A: Mo, 50 doesn't mean that a user
story 5 8 candidate for leaving out. At
this point, we're working on the user
stones for Milestons 1.0, and 50 these
user siories have already been filterad
down to the customer's mast impartant
features. The goal here is to pricritze,
not figure out if any of these features
aren't important. S0 a 50 just says it can
come later, riod that it's not imporant to
the customer

Q: What if | have some non-
Milestona 1.0 user story cards?

A: Assign a pnonty of 60 o those
cards for now, so they don't get mixed in

with your Milestone 1.0 features.

Q_,: And the customer does all this
work?

A: You can help out and adviss,
maybe menfioning dependencies
between some of the user stories. But
the final decision on pricnties is always
the customer's to make.



project planning

MNow that you have your user stories for Milestons 1.0 in prionty order, it's time to

p build some iterations. Lay out the user stories so they make iterations that make
Eieﬂ-c_ﬁe sense to you. Be sure and write down the total days of work, and how long that
will take for your team of three developers.

First one added

for vou
= E [teration |

Titles . Yiew Bh']-"_ﬂE_ﬂEﬂli

e |1 days

wiots: [1D]
L

Total Days: 15 i Divide by 3 developers:

[tevation 2

Bt |

Total Days: i i Divide by 3 developers: E i
[teration 3
1

: Total Days: | | Divide by 3 developers |~}
question T ' Faeoren :

What do you think you should do at the

end of an iteration?
you are here » 81
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milestone = paid, iteration = on track

Fireside Chats

Milsstone:

Hello there, iteration, seerns like its only been o
month smee T saw vou last,

S hm{ are Ih'iﬂg!i- grri:'lg (1] 1h:' i‘n‘f'giw‘.l:' [I SECIE
like you're always showing up, and T just areive Tor
the big limish, Actually, what's yvour purpose!

MNutve? Lok, just because 've had a few customer
rurn-ins belore doesn’t mean U'm oot important. |
mean, without me, vou wouldn't have soltware at all
Jet alone get paid! Besides, just because Pve shown
“'I_F Hl]'r] .‘i.“l'l“'i!‘d"l] 1|II:' ”rl.'}lﬁlﬂ Hlfil Lo F'I'I."]I Ii"l['
(o e,

[ used wo try that, too. Id iy and solten the blow by
explaining to the customer that all of their problems
would be fixed in the next version of the software,
bt that wasa't what they wanted to hear, Lots of
velling, and U'd shink off, reacy o go back o work

Lo st vear o so, ancl see al the customer liked me
better next time,

82 Chapter 3

Tonight's talk: A sit-down discussion between an iteration
and a milestone.

Iteration:

Almost exactly a month. And you'll see me agamn
next month, [ ean guarantee it About three times,
and we're veady for vou, Milestone L1,

To make sure things go great, of course, That's my
Job really. o make sure that every step of the way
Fromn clay | o dliny 90 the project stays on track.
What, you thought vou could just show up three
manths o the project and everviling would be just
like the custormer wants 16 A bit naive, aren’t you?

Oh, T really svmpathize with vou there, [ hate it
when the customer isn't happy with me. But then

amain there's
Afsun, thebes

lot mare time to fiy thines | mean,
wie et together,
least omwe o mondh. And, i thangs are bad, T just let
the custommer konow 0l Tee better next e,

vl Kovomd ane and the custommer, al

But you're shorter than a year now, right?



Milestone:

Well, T try to b, bur sometimes thats just how long
it tukes, althovgh Tjust love secing the customer
more olten At least once a quarter seems 1o line up
with thewr hilling cycles, And not so long that 1 get
forgotten about: there's nothing worse than that

Are vou kidding? You're not even an alpha or a
beta... just some code glued wgether, probably an
excecttse for evervone o wear jeans o work and drink
beer on Fradav afternoon.

Hal Where would T he? Same place T am rght now,
getting ready o show the customer some real..,

Ungrateful little punk...release this!

profect planning

Iteration:

Yeah, nobody forgets abour me. Around every
month, there Tam, showing ap, puniing on a song
anel danee, pleasing the customern Beally, 1 ean’
mnagine how vou ever got by without me.

Oh, s achode more than that, don’t you think?
Where would you be without me poving the way,
making sure we're on track, handling changes and
few leatures, and even removing existing features
that aren’t needed any more.

cohopefully working?

Well, wou ot the liede part riglhit. Why don’t you just
shnllle ofT' for another 30 davs or so, we'll call vou
when all the work's done. Then we'll see who Friday
beers are on, OK?

Sure thang, and since Tdo my job, Ui suee vou'll
wiork just ne, I'm ouwtia here, plenty of work leli 1o
e done,,,

you are here » 83



continuously bulldable and runnable

‘f@'l-'r dnswers Lould be

Your job was to lay out the user stories so they make (teralions thal make diffevent, but make
sense. Here's what we came up with... note that all our iterations are within one  sure you went in
1 iSE calendar month, about 20 working days (or less). order of Priovity..
Lution e

| rime:  Manage special vee:  Bookashuttle e Pay with Visa/ Tie: . View Shuttle

offers _ SME{F“"'M  deals
et (3 days Est: 15 days Bt 15 days | w12 days _
e
l ltzva—tnm | kept your e it
and make swre ‘you kepL : ! Divi t 4 i
ikevations short —_— Total D’é‘}‘s lf}.-! Hoide h‘:{ VeI E_I_?__i
1 Titla: Choose feating s rder In-flight rine:  Review flight e View Flight reviews
J meals )
e z da‘f: Ese: (3 di'&F e I3 dﬂs j est: _I1 dﬂi
el @ Priority: @ s @ Priority: @

[tevation 2 Total Days: i S0 E Divide by 3 developers: 1

|
1
1
b - i
-

1 Tithe AW[Y ﬁ]r 'fraqu_gur S Lngt" to 'F'rgqugﬂt Thtle: vt@w .SFHI:E M”l: Tithur | Fﬂ.ﬁ' uliﬂﬂ

astronavt” card ~ Astronaut” ascouns account ; . "Space Miles”
et 4 days et 15 days est: | days et (% days
sl - warwe [50] | ™o [50]

H;tra'tim E) Tetal Bﬂjﬁ’ i 8 i Divide 'n'-f 3 developers: i 10 i
What do you think you should do at the ImEEmAE T hymeees
end of an iteration? G, the tustomer and 9 ok thew &: dback

oo apene " T A YR
DUI’]]!:) Q_u%ﬁ@ns - ] Kee]: your software nﬂntinunusl}_r

(»-L: What if | get to the end of an iteration, and | don't have -lﬂll.‘}:—’[-lg ﬂm:[ }’ HuL Sﬂihﬂm
anything to show my customer? BIWH s I‘Hnna]'jl.'l! 50 you can
A: The only way you should end up at the end of an iteration and alwﬂys gEl‘ '[-H,‘[;n]ad( '[ﬂ}m 'I'lte

not have something to show the customer is If no user stories were
completed during the iteration. If you've managed to do this. then your customer at ‘!112 Eml of an
project is out of control and you need to get things back on frack as . i
quickly as possible iteration.
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lterations should be short and sweet

S liar Orion's Ohrbats has focnssed on 30-day iterations, with 3
tterations i a Mi-day project. You can use different size iterations,
bt make sure Yol kr.'-:'|.l these hasi [ 1 i!'l]t'h- i mind:

The shorter your iterations are, the more chunces you get o
find and deal with change and unexpected details as they
arize. A short iteration will get vou feedback earlier and bring
changes and exiea details v the sarface sooner sa you can
adjust vour plans, and even change what vou're doing i the
next weration, befire vou release a Gy Milestone 1.0,

Fach iteration should be a balance berween dealing with change,
acdding new features, beatmg out bugs, and accounting for veal
people working I you have iterations every month, that's nof
really 30 days of work time, People take weekencds ofl (i least
once 0 a while), and you have o account for vacation, bugs,
and things that come up along the way. A 20-work-day neration
i% o sabe bet of work time WOl Cann handle in an actual 3 F-li:l.'!.',
citlendar-tonth itersiton,

| Keep iterations short

| Keep iterations balanced

profect planning

?"ﬂ‘dﬂ‘f itevations
are basically 30

CALENDAR days

whith you tan Asume turn

inko about 20 WORKING
d.ﬂ"]h ._-.I Prc—dut-{,l‘-'!

Al il o e
GENT T b

SHORT iterations help you
deal with ¢ hange and lcee]J
you and your team motivated
and focused.

you are here » B5



bringing reality to your plan

+

-
+
W+ Uh?*“ [\ g o

elow 1s a particular aspect of a user story, teraton, milestone., o
Below i ticul pect of a user story, tteration; milest
perhaps two, or even all three! Your job s o check ofl the boxes for

||'|I‘ El.'iITI'I'l'T” ll‘lilll;'ﬁ |||i|| "i!1'h th]'lt'li'] .I|I|I-|i!‘!‘\. [k

Usesyr story lferation Milestone
[ result in a bulddable and runnable bit
i I-I_. S0 il_-l".'L', e, D D D

U the smallest bualdalble preve of

sl bwire,

Lo a ol vear, you should deliver me a
i of o tmes,

| contain an estimate set by VO feam,

| contain & priority set by the customer.

\Iﬁ-hr'll i‘[ll l_llll'li'. '!n'“ll |||'|'i"||:']' \lfl:l\'n.lﬁ‘ i1
the customer and get paid.

g B2 B B 8 B
I O O B &0 O
OO O &5 B B O

I should be done and dusted m 30 days

Answers on page 88.
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Comparing your plan to reality

It looks like we'll be doing fine on the plan as
long as we canall fit ina full five-day week.

Bob: Oh, just so vou koow, Nick is conmms man 1 ioday,
hl“i ook i ||4|(;h|-|"~. B Hui:|||||;|1'||l o

Laura: What?

Bob: And while we're talking, the [T guvs are insialling
Cheacle % om my machine this afternoon, so you might
waril Lo keep that mrmind, o,

Lawra: Oh grean, any other nasty surprises iothere thar 1
should be aware of

Bob: Well, | have got aoweek of vacation this month, and

then there's Labor Day to 1ake into account..

Iﬂura: [.I"r'r.!'i'l. hll'n'\ L) W Caonme” ||1| I|'|'||II il '|'I|a'||| |1'|a||
Lactors all these overheads meoso that when we go get
stgnoll” from: the CEO off Onon’s Orhits we know we
have a plan we can deliver?

Da You think aur Lurrent 20_
work—day itevations fak, these

|
1
o it Q"r ISSues |r'|'E_.-'_\ efd\f—ﬂanf?

= U rP&ﬂ yow penml
k. -'I—}}k Sea if you can help Bob out. Check all the things that you nead to
account for when planning your iterations.

D Paperwork D Eqpuipment fiilure D Hulichiays
D Sickness D Soltware II]JL'\]'i!i]t':i D Framk winning the lotery

you are here » ar



velocity applies your real performance

Kot gl i
WHE DOES wWHA

Lution

Below &5 a particular aspect of 4 user story, iteration, milestone, or
IJ!'I'IlLIljﬁ wion, OF £ i].“ [l.'ll"l"l.'! 1.’* Ul .rl.lh i."- L8] '.'h':'l.'k iJ". 'l.ll.' t:".'.\;'.".‘- I.fll'
the different things that each aspect apphes to,

User Story heration Milestone

I result na buldable and runnable bi D E

of sofbware,

| X]

I'm the smallest buldable picee of
software,

=

L i full wear, you should deliver me a
maximum of four times,

| contain an estimate set by vour team,

=

l caopilan a |:r5111'-|lj' 441 |11_; the customer,

O
O K B O

When U'm done, vou deliver solbware o
the customer and get paid.

1 [

O 0O & ®E 0O 0O
&d

1 should be done and dusted in 30 days,

(]
[

~ @= Sharoen vour nencil

ol e Al
x See if you can help Bob out. Check all the things that you need to

account for when planning your iterations. Thirug,: like his 3l v
& ' Ewdys otLur.
so we have 1o ¢l3 -
E Paperwork D Equipment ailure E Holidays Pan o then,

E Siekness Software upgrades D Frank winning the lotters

ou veally can't Factﬂf/xj

in tomplete surprises
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Velocity accounts for overhead in your estimates

It's tume to ackd a Little reabily o vour plan, You need to lactor m all those annoving
bits ol overhead by lookmg at how fast you and your team actually develop software,
And that’s where velncity commies in. Vel u'il‘_;' 15 a percentage: TIVEn X number al
days, how much of that time = productive work?

But how can I know how fast
my team performs? We've only

project planning

Take the days of werk it will take
to develop 3 user story, or an iE:raIT:n,

or even an entive milestone...

N dazs of work
— VC'OC'I‘EY

and Dllll.u"'JDE that i b I:l‘l,' Your

uelm:.-{:rl, whith thould be between 0 and

| a E‘I:JHZ wnth E'TI‘ on a
4 9ood Lorservative estimat

L

Ew Fl‘ﬂJ Eﬂ-‘f. as

Just gotten started|

Start with a velocity of 0.7.

Oy the first iteration with a new e 105 Bar 1o assume
that vour team’s working time will bee abour 70% ol

thetr available 1tme, This means vour wearm has a velocity
value of 0.7, In other words, for every 10 days of work
tme, about 3 of those days will be taken up by hohidays,
software nstallation, papecwork, phone calls, and athe
nomdevelopment tasks.

Thait's a conseratye estmnie, and VO [y (ived thsed enver
time, vour teanm's actual velocity s higher IF that's the case,
then. at the end of your current tteration, you'll adjust o —
vour velocity and use that new fgure to determine how

Vet another

reason to have
shert iterations:
e Lan afl}h!'l:
velotity krequently

TRy I:I.'rl:l'h-lr!. 'l‘n'lllk Calll g illlll 1]“' Xl -||.l.'l'il[i1||].

Beest ol all, though, vou can .I]I]Tl'!. kq']q:c'h':. Lo Vo sl
ol work, und pet a realistic estimate of how long tha
work will actually take,

The vesult should elw,-'.";' o2 DISGER tha
the @ idinal d&'}'! ¢F Wk. fﬂ_i.ﬁf-ﬂ_l.:nt Fﬂ:
day: o ddministration, holidays, ete

days requived to
get work done
s ST T R

1 lemdar
Ceeina 3 trend? 30 days of aca
Hﬂln{?‘- was veally 10 days of work, E-‘hd-
1O days of work is veally only abew
|5 days ok ?ruduf.bu fime

you are here » 89



from ideal to rosl estimates

Programwers think in UTOPIAN days...

Ask a programmer how long 1t takes to get something done, ke writing a PHP
mterlace to a MySCHL database, or maybe screen-seraping World Serices scores [rom
eopiicam, They're going to give vou o better-than-best-case estimate.

Here's what a programmer SAYS...

Sure, no problem, I can crank

through that in two days.

s Mest developers assum
People involved, that
'Eh-&hf, ‘tt:{-nﬂ B Someo

e they're the onf

; 1
-I:,hqr | make na mistakes,
re else's Jjob

«.but here’s what he’s really THINKING

T'll grab a Monster on the way home, program till 3
A.M . take a Halo break. then work through the morning.
Sleep a few hours, get the guys over to hack with me,
and finish at midnight. As long as nothing goes wrong..,
and Mom doesn't need me to pick up dinner.

/L Elu'|: theve are a'n-ﬂut |0 a&wrn?"‘.:ions i

L i the
heve..and These are JlutJ:, Lhe on

dcv'cl.olrtr knaws about!
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Pevelopers think in REAL-WORLP days...

I-t:- bhe a s |ﬁ‘n'.||'t' 1]1"'.'1'](:-[‘.--:*|; rlli:lllgh_ }'l 11| ]r.s'l.'t; Tiad |1';1E 'h"llh |'|.';'i|i.r'_'f.. Tutl"l.'v |J:I'H|}.'l|:li'!|
grof o tesun ol programmers, and vou've gota customer who won't pay you il you're
Late, O top of that, you may even luve other people depending on von

—=0 0 KL
cstimates are more conservative, and ke o account real [ile;

‘f"uu start with 3 month, but take
dwiady weekends and holidays

] Eur
lotity to aﬂ-f-?vﬁt
T e bt ek et

da\fs on attual develapment.

This is a lot lower number of ria'f's. but fou
tan be move CONFIDENT in this rumbe

V.
& Take your original estimates for cach iteration from the solution on
page 84 and apply a 70% velocity so that you can come up with a

|. I. mare confident estimate Tor all the work in Milesione 1.0,
tﬂ atiﬂﬂ

51 days of work / 071 =

LU TLE T

[tevation 2
50 days of work / 071 =

[teration 3
58 days of work / 07 =

.
P

- Mg

L

. Chows mnt 9
B

™ ki

you are here » 84



confidence comes at a price

When is your iteration too long?

Suppose you have three developers on vour team who are working at a velocity of (0.7, This
means that to calculate how long an iteration will really take yowr team, you neel
L0 '.||||l|}.' YONr vielo iljl.' to the eration’s estimate:

Yes, these estimates 3
I'&*a.t i £ |ﬂn3ﬂ- a i:luf ‘il"mu"rc ;u||;:h$¢;tl}3d
ion } Eantidence

57 days / 0.7 = 92. da\fs 'n Your estimate alony the way

S

[tevation 2 o ialioi
50 da:ls IO = 72- daYS é.—\__ t:rlcl:: the 20 work—

day ":arﬂff

H.'.E ation 3 (_\J
rsevdays /07 = ‘33 days

= 2—37 days of work

So if you have 2 developers, each of them has to work 79
days in 2 wonths... but there are only 60 working days.

Even with three
people, we still ean't deliver
Milestone 1.0 in timel

.-"j
. @ggwnuu L,
" PAWEWR
How would you bring your estimates
back to 20 work-day cycles so you

can deliver Milestone 1.0 on time,
without working weekends?
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Peal with velocity BEFORE you break into iterations

Aot of this pam could actually have been avoided il you'd applicd velocity at the
Beminning ol your project. By applving velocity up fromt, vou can caleulate how many
L|'.'|j."~ of work o and VOUR tearm cian pi oduce in each iteration, Then ‘_r'lrtl-][ know 1'1:Ll_'!l'!.'
what you can really deliver in Milestone 1.0,

First, apply your team velocity to each iteration

"Il'\ |;1J'\'.i'|l;|_:: lill.' T]ljllll::lﬁ":l' Iil'- I:l(,'lf'l'l‘ll'_" 'i['l YO LEcm., ['II“!li_'l Pli('(l I“ rhl" 1|.1I1!|E:-r*|' I'lt. ||I.'"|i|.| 'l'lnll'l'}i.i[]ﬂ
dhays i vour teration, multiplicd Grally by vour team'’s velooity, you can calealiate how
many days of actual werk vour team can produce in one itteration;

(3 xZTO xQJ::.q-Z_

Tha b of 0 working |:|a"]rs " 'r"'wr et B n The amount of work, in

\ Your itevation - =8 son—days, that your team
pectle on Yyour team pass velotity person—days, that
tan handle in one iteration
Add your iterations up to get a total milestone estimate

f\'lm i :~'|!H|I1-I'| |"1Iir|1.'|lq' [|.||‘ mivnber of el i1 15 Yo el 1-|nr' hARIRY I'|1i:|t‘.‘-[l I]]t'.|]l]‘i1
ol i]1|:.. VoL Ll:r:.:-. af work [rer Heration |l!~. the murnber of 1eminons, and '}nu";l' ol the
jinrriher of wi |.|'|-.;i||q 4|.|$_."~ YO U dlevole to ser stores lor vour malestone:

—
x e
f:\- %ﬁ—/
Number a-r Flmuun 0-1: wovk 1 d—ﬂ"]fi that

iterations in ou and Your team tan do before
M;ltft.unt Jﬂ M1!t5tﬂl‘l¢ | [:} “E(d_; +p bf ShHﬂ-'Ell

there are no
Dumb Questions

(')_': That sucks! So | only have 14 days of actual productive (-\l: With velocity, my Milestone 1.0 is now going to take 79
wark per iteration if my velocity is 0.7 working days, which means 114 calendar days. That's much
maore than the 90-day/3-month deadline that Orion's Orbits sat,

A: 0.7 is a conservative estimate for when you have new members  13't that too long?

of your team coming up to speed and other overheads. As you and

your team complete your iterations, you'll keep coming back to that A: Yes! Orion's Orbits need Milesione 1.0 in 80 calendar days, so

velocity value and updating it to reflect how productive vou really are. by applying velocily, vou've now got loo much work (o do to meet that
deadling, You need to reassess your plan to see what you really can
do with the fime and team that you have
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iterations with velocity

N Exercise

When your iterations contain too much work for your team, there's nothing else o
do but reshuffle work until your iterations are manageable. Take the Orion's Orbits
Milestone 1.0 user stories and organize them into iterations that each conlain no

The ma* amount of  more than 42 days of work.
£ marimurm om

work Your feam tan dom a

1;.,;,3_?_1&?;{;“, ;at,{aﬂnl:' _,f

in Your u:lluﬂl{.-; this bime

Titla: vlﬂw u.hll't‘[l! Titlar wﬂ‘k_ﬂ Shl.lfﬂl‘. Tithn: Fa.f WHHWHK Tithe: . Ma“aqg :pgciai

deals . M/PayPal of fers
et |2 days est: 15 days o] AR, e Bday \
Priarity: Priarity: g Peiority: |
&-_ Remember te "'HP"-'E'{ the r ';
ustomee's oviainal order @
J"'r T e e — e ?nprrI:T fi e ',{,graﬁani- "...
v e

vine: . Chooseseating | Order n-flight e Review flight

meals
s 12 days | e Bdag:....
Priority:

rine: . View flight reviews

st Fldi"ﬂ-

e e S e el e e /
/ - . =2 = — — —_— j
v
wia:  Apply for “frequent ruee  Loginto “Frequent | mine:  View "Space Miles mie: . Pay using
astronaut” card Astronaut” aceoun account . “Space Miles”
et | day w15 days e 4 dap = Bdags

[ e ] e ] e [
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profect planning

Plan out eath iteration by adding
user stories that feme out 1o
aveund 2 d:i*}': of work.

1

[teration | T
— - /
v = T e e o A e S e . @
1
b
|
[tevation 2 Total Days o werkd 1|
p T e e e e g /I
& = - -
Pul ary wer shovries that won t I'E.CTB{'.IW e Total D'a]l! of wk;i i

| fitin Ihf. three iterations for

leme 10 ket —

User stovies that won't Fit
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reality means befng honest

L]
g Exercise
l_p'ﬁﬂll Your job was to to take the Orion's Orbits user stories and aim for
iterations that contain no more than 4.2 days of work each

|| T View shuttle . rie . Pook a shuttle : . rieies . Pay with Visa/
deals il o . MG/PayPal
e 2 days. o oEs B days . sz IS days
Priprity: Friarity; Priarity:
-

[tevation | Tokal Days of wwrz.

e md

vwis; . Choose seating e Order In-Flight

1 Title: . M‘a“ﬂgz lll!ﬂia|

 offers ; meals
et 13 days w2 days B e e
Priority ity @ Priadty: @

[teration 1 Total Days of work:{2@ !
1 e, Review flight ; rouie: .. View flight reviews . Tisie: , Apply for Space
. . Miles Loyalty Card
e 13 days est: |1 days . L . days
Priarity: Pricrity: E] Priority:

Moo al-. 2 z [ —
JLEYdLion 2 Tﬂ{‘,ﬂl Da‘f5 qp s i 3?

These user stevies dropped ofF of +he plan.

| V N

Tine: . boaIN t0 “Frequent .| mie: . View "Space Miles” | vitiee . Pay using
__Astronaut” account , . Account = . “Space Miles”
Exti J|§. dﬂ‘;‘i z Ost: _H‘ di"F A E Est: Jq d.}?.!. ,

Primrity: Priority: @ Prianity; @
User stories that won't Fit
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profect planning

Time to make an evalvation

Bowhat's Jeli? You've probably got a lot of user stories that sall [t

into Milestone L0 .and mavbe a few that don't. That's becanse we Estimate: wrthout & lotit
= 5, g s 5 v % + {of [
didn’t higure out our velocity belore our iteration planning.  €——— g4 You ints real "oy Can
d real trouble with
your Lustomer

o | Twe PaywithVisa/ [.

rive: - Manage |

... View flight reviews
" . . amn ™ Fitlm: - F&? H’I“E ":slpaue”ihsu y
Tite: . FHODE . s ) i

vite: - Review flight Bt -15 days

| e [Lday i
Prisrity: [ e H‘ d“" Ly
" Eﬂ]

Milestone .Next

” ‘Eh'E Wk {-'ha-k t T'hE WEEY gbm—mi
Ln be done B that Fell ovk of
Milestone |0 Mileskore 10

—M“ES‘EOHE |.O

Peliver the bad news to the customer

It's the time that every software developer dreads. You've
planned out your teratons, factored i the velocity of your
temin, bt vou stll can't get everything yvour costomer wants
dome i wme for their deadline. There's nothing else w do
bt corme clean...

That sucks! S0 you can do
everything except the online
"Space Miles" features.

Hmm.. Let me think about it...

M

(]

There's no magje
trick heve. You
have to tell +he
tustomer and see
what they want
to

do
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breaking realistic but bad news [Note From human resourtes we prefer £he
’ L

L tevm unsympathelic tustomers ]

Managing pisseissEt customers

Clusterners wsually aren’y bappy when vou tell them you can’t get everyvthing done
m the time they want, Be honest, though; vou want to come up with a plan lor

Milestone 1.0 that vou can achieve, not a plan that just says what the customer
-

wants it to say < ———— _and has you on 3 Last tratk 1o failure!
So what do you do when this happens?

Lt's almost inevitable that you're not going to be able to do evervthing, o it helps o be
prepared with some optons when vou have o ell the customer the bad news..

o Add an iteration to Milestone 1.0
Explam that the exiea work can be done if an addhitional weration is added 1o the plan, That
means a longer development schedule, bun the costomer will get whan they want i Milestone 1.0,

42 %3 = 6;5

i Leam plen of Lime
Ancther iteration guves your
4o develep all Fhe ushomers shories—bu jci;tbﬂ
pushes ouk the velease date of Milestome 1.0,

9 Explain that the overflow work is not lost, just postponed
Sometiunes it helps to point out that the vser stories that can’t make it into Milestone |0 are not
lost: they are just put on the back burner untl the next milestone.

] g | Py with Wi .
Memror ; These exkra stavies arent
mew MR e TN L PR " v o g “Es Mily” '-, brashed—they just Fall -m-ba.
e i | tlechome 2.0 Ave srace miles
T re [5] 0 important that th:T::
warkh starting over with 4
L Milestone .Next—  new development team®

9 Be transparent about how you came up with yvour figures
1t sonnds strange, bot your costomer only has vour word thie you can't deliver evervthing
they want within the deadline thev've given vou, so it sometimes helps to explain where you're
coming from. I you can, show them the caleulations that hack up vour velocity and how this
L)Lk tor thew needs, And wll VORI CUSTomer Yol weaned 1o deliver them sucoessiul software,
andd thats why vou've had 1o sacnfice some features to gve yoursell a plan that you are
comlidem that you can deliver on,

o8 Chapter 3



profect planning

thereare no
Dum BHQuesﬁ@nﬁ

Q,: If I'm close on my estimates, can | fudge a little and
squeeze something in?

A: YWe REALLY wouldn'l recommend this. Remember, your
eshimates are only educated guesses al this point, and they are
actually more fikely to take shghtly longer than originally thought than
shorter.

it's a much better idea fo leave some braathing room arcund your
estimates o really be confident that you've planned a successful set
of iterations.

Q: | have a faw days left over in my Milestonae 1.0. Can't | add
in a user story that breaks my day limit just a little bit?

A: Again, probably not a good idea. If your stories add up to leave
you one of two days at the end of the iteration, that's O, {In Chapter
5 we'll falk about what you can do to round those out )

Q: OK, without sgueezing my last user story in | end up
coming under my work-day limit by a LONG way. | have 15 days
free at the end of Milestone 1.0 Is thers anything | can do about
that?

A: To fit a story info that space, fry and come up with two simpler
stories and fit one of those into Milestone 1.0 instead

Stay confident that you can achieve
the work you sign up for. You should
promise and deliver rather than

ov er]Jrnmise and fail.

—

Q: 0.7 seems to add up to a LOT of lost time. What sorts of
activities could take up that sort of tima?

A: 0.7 is & safe first guess al a team's velocity. One example 15
where you are installing a new pisce of software, like an IDE or a
database (naming no specific manufacturers here, of course). In
cases like these two hours of interrupted work can actually mean
FOUR hours of lost time when you factor in how long it can take a
developer to get back in “the zone” and developing produclively.

It's also worth bearing in mind that velocily is recalculated at the
end of every iteration. So even if 0.7 seems low for your t2am right
now, you'll be able to correct as soon as you have some hard data
In Chapter 9 we'll be refiming your velocity based on your team's
performance during [teration 1

Alright, it's worth it To me to
lose space miles in Milestone
1.0 to keep things moving.
Lets do it
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introducing the big board

The Big Board on your wall

Once yvou know exactly what vou're buitlding, i's time (o set up your software development
dashboard (or lieration | ot development. Your dashboard 1s actually just a big board on the wall
ol vour olfice that vou can use to keep tabs on what work is in the pipeline. what’s in progress,

and what’s done.

User shories for

[‘ttra{lon |

100

Chaprer 3

T

User stories '

Titta: ,. Yiew shutfle

|
.. dealy |
et AL days I
Priority: r — mm s e Smm e — — —_—
Title: | .Ta-kﬁ !-hﬁ ﬂlE
booking
et 1% days
amrim e () e el W o =S — =
MC/PayPal
Est; | [IE d"‘f‘ == iy — — — — —= — — —— E— —_——

-

|
|
N
|

1

|

1

[

;

_-——---—___—r_'
|

m we'll Bl all this in later..

\

—



profect planning

Usually your Project board is 3 whiteboard, so You tan
‘[— use it 393in and a03in between itevations and projects

Burn Down

we'll Lalk
about this i

| Work juot 3 migviE
left ]
___________ I
I »

I5 I2] 5 0
' 0 Days left

1 Next
l g"r_n:,' user stovies for this
itevation that wen't fit on the
l lefL ave put here.
; /
|
I ________

Ownte ‘F""?qc M""Tllthd "

v shovy, add it o thas
u;i{.lat‘::i showd what s done
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happiness (s & project that can be achieved

You may have noticed a graph al the top right of your development dashboard, but what is it

N . for? Take a few minutes fo glance over the burn-down graph below and write on it what you
Em‘h think the different parts of the graph are for and how it is ane of the key tools for moniforing

your software development progress and ensuring that you defiver on time
Work for

T Burn Down

(aafq-—-

What dots
Fhis line

Wm‘k f ,‘_c?.re e t?

left
ot

What do you
Lhink the
uhl{.} a-"f?

s L

15 o 5

Days | £t o

i | i )
T - T WRTH whent

Answers on page 104,

What do you think would be measured on
this graph, and how?
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profect planning

How to ruin your team’s lives

It's casy to look at those long schedules, growing estimates, and
diminishing iteration cveles, and start to think, "My team can
work loager weeks!” I vou got yvour team to agree to that, then
vt e probably setting yoorsell up for some tronble down the Tine

Persongl lives matter Be confident

Long howrs are eventually going to aflect vour personal

i anid the personal Inves of the developers on your team. ln yﬂ“l‘ Pla:n_s

That might seem trite, but a happier team is a more

by applying
velocity

Fatigue affects productivity overworking

Tired developers aren’t productive. Lots of studies suggest l {
¢ that developers are really only incredibly productive for yﬂur_se aﬂ
about three hotirs a 1|'.1‘_..'. The rest of the Eial} =Nt a loss,
bt the more tired vour developers are, the less Likely i -l
: X 1 : / ; yﬂlﬂ‘ eam.
they Il even get o that three howrs of really productive :
P lime

%llﬂ.lﬂ' POINTS
The first step o planning what you are going lo develop @ Plan your iterations by factoring in your team's velocity
s to ask the customer to prioritize their requirements. from the start
= Milestone 1.0 should be delivered as early as youcan. g if you really can't do what's needed in the time allowed,
= During Milestone 1.0 fry fo iterate around once a be honest and explain why to the customer.
month to keep your development work on track s Once you have an agreed-upon and achievable set of
= When you dont have enough time o build everything, LI SRS I AWEONe 1L g B RN yper
ask the customer to reprioritize. development dashboard and get develoging!
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performance and burn down

You were asked to take a few minutes to glance over the bum-down graph below and describe
what you think the differant parts of the graph are for and how it is one of the key tools for
monitoring your software development progress and ensuring that you deliveron lime

Burn Down
The ideal
b;;ll.-g:l-r'h"
f down rate You'll plot Your work daginst
the days left Plots above

the line mean yeu're a bit
behind w2hedule

" T\ Eath wit s ad.wafwk
left on your user shories,
stavking at the total days
bow and detveasind | :
ii-r g‘;ayf at the bottom I you're letting

below the line, ‘f"""}rt
ahead of sthedule

|5 15 %

°l

l
10

DaYS IE‘F{ *“‘-DJ}I‘S ]tﬂ; in +his itevation

What do you think would
be measured on this
graph, and how?

This.araph. monitors how. quickly. you and..
v team ave f.nmft!‘ﬁin& Your 'u.lurk,

We’ll talk a lot more about burn-

] down in the next few chapters,
I@ Do’ worry 1F vour're seill a Biode fuzey

measured.in days on. the vertical axis
This thart then plots how quickly you

-------------------------------------------------

: i ; on how buarn=dowwn mites work, anc Tow
ek off our, work remaining aainst the | L YOt s 4 ol youe owi i e
rumber ot days left in your itevation i next chapter tacking your project’s progress
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profect planning

i!"’ﬁﬁhmmbwﬂ@mmﬂ%m@@CM%

Lel's put whal you've learned Lo use and streteh out your lefl brain a bitl

All of the words below are somewhere in this chapter: Good luck!

=
L]

Across

3, Atthe end of an iteration you should gat ... from the

5. Velocity does not account for ... events.

6. [deally you apply velocity ... you braak your Version 1.0
into iterations,

1. You should have one ... per calendar month.

13. Every 3 iterations you should have a complele and running
and releasable ... of your software.

14. Velocity is a measuer of your ......... 's work rate:

15. 0.7 Is vour first pass ... for a new team.

16. Al the end of an iteration your software should be ...
17. When priotitizing, the highest priority (the most important to
the customer) is set to a value of ...

18. Any more than ... people in a team and you run the risk
of slowing your taam down.

n L]

| |
JJENEEREY
HMEEE

s i

Down

1. Your customer can remove some less important user stories
2. Every 90 days you should ......... a complete version of your
software.

4 The ... sets the priority of each user stor

7. The rate that you complete user stories across your entire

project.

8. You should always try be ... with the customer,

9. The set of features that must be present to have any working
software at all is called the .. functionality.

10. At the end of an fteration your software should be ..

12, You should assume ... working days in a calendar
month.
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your software development toolbox

106

you added several new techniques to your

toolbox... For a complete list of tools in the book,

see Appendix ii.

Development Techniques

¢ hould ideally be o longer than
mﬁ&mﬂgﬁruffmm

¢alendar days per iter

by 4o an leks you feel
Pk v, 2 1oty o e o

nt in
development ?rw"m s
m {Iitﬂi‘”;:‘f 9 bﬂﬂ&dlﬂ Rl Ay
§ —in thoosing what
Gk your eustomer's buyoin s GO,
rﬁﬁ?ﬁ:mmma user story
will be built n-

Dcu:lafmcnf Printiples
__-l_""'\-.,

KH:F itevations short gnd manageable

IH!_{:iua'Ecly, the customer dee:
'S in and what is out Lo :4:?3{:::?&0&

Promise, and deliver

ALWAYS be honest with the ustomer

o ¥ Tools for your Software Pevelopment Toolbox

: Software Development is all about developing
; and delivering great software. In this chapter,

BULLET POINTS —

Your customer prioritizes
what is in and what is out for
Mikestone 1.0.

Build short iterations of
about 1 calendar maonth, 20
calendar days of work

Throughaoul an iteration
your software should be
buildable and runnable.

Appiy youir feam's veiarcity to
your estimates to figure out
exactly how much work you
can realistically manage in
yiaur first iteration

Keep your customers

happy by coming up with a
Milestone 1.0 that you can
achieve so that you ¢an be
confident of delivering and
getting paid. Then if you
deliver more, theyll be even
happier




project planning

* Software Deve]opment Planning Cross
SoJution

d
doooooagn o
a 0
EI‘.IEEEIIHB
-
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4 user stories and tasks

+ _
Getting to the real wor?lk(*

I'm sure that eighth layer of wax is
important, but couldn't we get going?
We should already be there...

it’s time to go to work. Liser stories capture what you need to develop, bt now
it's time to knuckle down and dish out the work that needs to be done 5o that you

can bring those user stories to life_ In this chapter you'll leam how to break your user
stories into tasks, and how task estimates help you track your project from inception
to completion. You'll learn how to update your board, moving tasks from in progress to
complete, to finally completing an entire user story. Along the way, you'll handle and
pricritize the inevitable unexpected work your customer will add to your plate.

this is a new chapter
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introducing iSwoon

Introducing iSwoon

Welcome to iSwoon, soon 1o be the world's linest desklop date Date Rights Maragement
planner! Here's the big board, already loaded wath user stories broken (DRM) intluded
clown into 24 |-1.1.1.|1'k-r|'.!.‘_|.' terations:

Part of the big board on
Hour wall 'F\"ﬂrn Chﬂ?{n |

( User stories X

dafe
— freateana
g . L B3P

priority -

iuse . Order flowers
Eni: G dj?

Priority! -

User stor e . BoOKTesTavrant
i 5 125

-Fdr !Jc_t'r:'lJLl:m | Est: ﬁ ﬁi‘!‘-‘r

Prioritys .

i . BUY ewelry
et .9 davps

Prioritiy -

The inrbial estimates for
how long eath user story
will take Lo develop
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user storfes and tasks

It's time to get you and your team of developers working. Take each of

p the iSwoon user stories for lteration 1 and assign each to a developer
Eiem by drawing a line from the user story to the developer of your choice..

sine: . Order flowers vine: .. Book restavrant

ga: 8 days : st days eon Ll d2YS
Priorty . i Priarity: oy _

Prioritys -

o . Greated dafe

e, BPUY Jewelry
Estr '3 lﬁ.ﬂ'f!

Priority; .

vine: . Urder cab,
Est . | dayps

Priority: -

lark, database expert
and SOL black belt

Lawrd, the Ul gurv

E’ﬂb; {:ht Junlm’ dcida?c'r
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break up user stories Into tasks

Wait a second, we can't just assign user stories o
developers; things aren't that simple! Some of these
user stories have to happen before others, and what if
I want more than ane developer on a single story?

Your work is more granular than your user stories.

Your user stories were for your user: they helped describe exactly what you
ﬁ“l‘l'ﬂ"iu'r' 1“""".':'(' Ia 1‘]1 I, I1 AT "l.lv" 1'"5“]"“':"‘* 'IH'I"HH'.". [i"u'l.'. ““I Y llii’ll .l“‘i
o to st codimg, vou'll probably need (o look at these stories differently.
Each story s really a collection of specilic tasks, small bits of e tionalivg
that can combine o make ap one single user story,

A task specifies a piece of development work that needs 1w be carried oui
by one developer in order o construct part ol a wser story Each task has a
Litle w0 vou can easily refer 1o, o rongh deseription that contams details
||Iﬁ|“|| hl ' |||"llﬂ'\“']‘]l]"]l'l“ UI- |||i.|| |..r|‘i]i hh“"ld |l|" [I“III:". i'l[lll 11 fﬁtimﬂtﬂ‘.
Lach task has s ovn estomate and—guess whiat—the best way (o come up
with those estimates s by playing planning poker again with vour team,

L estimates for user
s o Ladks, b

We already used this
sta:;:: n E‘haﬁ::r 1, and it wor

— dgnarpen Your pencil

Mow it's your turn. Take the user story of creating a date and break it into tasks

the sticky notes, and don't forget to add an estimate to each task.

ﬂtra:g” = wbos - " . The development
use st , tasks 4o bring

Primritys -

you think you and your team need to execute, Write one task down on each of

that slory o life

] b
Task 2 Task 3 Tk &

e b A im R BT A i e ey

R R e 0 e A

e e 2 LR LT T T S e
- Ll

Crh bbb e e T A

FEFFEREFrreseni Besoee

o o i e i A AT R T LT LR LIRS RS £ o e
- i

e e R LS Lllh 1L s AN L T S “:"I;i:”.q..q'.'......-.-|-|'|-|lf

Don't ordet 1o add Your

112 Chaprer 4
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user storfes and tasks

Po your tasks add up?

I‘.Hcl ‘_ﬂ:lll rice IJIIS.‘:'il.lll' [:-mhh'm W flh }t;ilr estimates? We've gﬂ[ s
story with an estimate, but now we're adding see estimates (o our tasks,
What happens when the two sets of estimates don’t agree!

“Order ]-‘-'|‘;.-.|.‘|¢'rs“J
Tt Order flowers d:\'c'ln'FMEn‘t tasks

et .0 days

8 days - aNs
K,_\‘ Both of these e:t'lmitci____j d Y

ean'k be ri-lah{ h&'l'rl:,?

Task estimates add confidence to user
story estimates Breal‘ user
Your user story estimates kept vou in the right ballpark

when vou were planning vour iterations, but tsks really add
:L11c:-1]w1' leves ] ol lh'l.i'sl :ii]t"l.'iﬁ( tey thie e |||}II |'u:3:f!1'|1|_'| vouli 1l e

stories into

1 F bk
Bl . tasks to add
In fact, it%s afien best 1o break oul tasks from your wser

stories right at the beginning of the estimation process, if CONFIDENCE
vou have time, This way vou'll add even more confidence
tos the ]]l.:L!Il Ll }'ut] ;._l_"L'n.'i' 5'1|l|| CLSOmIeT. It's t.'lfzﬂd_jl's best

to rely on the task estimates. Tasks descnbe the aciual to yuur Estim a‘tes

soltware 1|4‘u~]u|:-1|||'||.1 work that necds to be done and are

livr o piere chonet
R -

Liar less of a goesstimate than s coarse-grained user story

estiate. 3116[ yﬂlﬂ‘ Plaﬂ.

Pnd the earlier "*“".j\

do this, the better
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tasks have estimates

penml

You were asked to take the user story of creating a date and break
out the tasks that you think you and your team will need to execute
to-develop this user story, not forgetting to add task estimates...

$ack destriptions should readate 5 %
ﬁ st encugh nformation e $052 < kit differe | the o
ave | ot 1l Y & s they tover 3
tod sevibe what the aetua 5 ET S
d:'-'t:ﬂfml!ht work is- \ Prinsity . -.-hr*;'i funetionaliy

T

mmm

L. SEe e ,,_"-,...n s

R I ARG G P EET T ) [ J—- |

ﬁ "%M‘“';.
m%i#hmm,m

E-Hg\_'l"._l'l----ll-!_r-h-i---'--.r_u_, g '

Your new Lask estimates

bk A S S PRy

the
Dumb Questions

Q: My tasks add up to a new estimate for my user story, sa
were my original user story estimates wrong?

A' Well, yes and no. Your user story estimate was accurate

.nnmlnh. in Hrm hmmnlnﬂ 1n Inr 1.l.n|| ru'n:mn'n uniir |Fu:|‘hnne Miran il
te R i e R A

task Eﬂmﬂﬂm& WU na'u'ﬂ a SET of more accurate data that eqhear
backs up your user story estimates or conflicts with them.

You always want to rely on data thal you trust, the estimates that you
feel are most accurate. In this case, those are your task estimales.

Q: How big should a task estimate be?

A: Your task estimates should ideally be between 1/2 and 5 days
in length. A shorter task, measured in hours, 15 too small a task. A
task that is longer than five days spreads across mara than one
working week, and that gives the developer working an the task too
much time ta lose focus.

114 Chapter 4

Q: What happens when | discover a big missing task?

A: Sometimes—hopafully not feo often—you'll come across a
fask that just breaks your user story estimate completefy. You might

haua farnntton emothins imanriant when firet ﬂumnﬂ ary salithy the
=R e e R R R R R R R

user story estimates, and suddenly tha cevil In the datails rears is
ugly head, and you have a more accurate, task-based estimate that
completely blows your user story estimate out of the water.

Whean this happens yvau can really only do one thing, and that's adjust
your iteration. To keep your iteration within 20 working days, you

can postpone that large task {and user story) unbil the nexf ieration,
rezhuffiing the rest of your terations accordingly,

To avoid these problem, you could break your user stories info tasks
earlier. For instance, you might break up your user stories into tasks
when you initially plan your derations, always relying on your lask
gstimates over your original user story estimates as you batance out
your iterations to 20 working days each



user storfes and rasks

Plot just the work you have left

Remember that burn-down rate chart from Chapter 37 Here's where it starts (o help s
track what's going on in our project, Every ime we do any work or review an estimate, we
update our new estimates, and the time we have left, on our burn-down chare:

Burn Down

Create 3 Date Wier l‘fm’}‘ —-—__3_ +?? \ ?;{K the Lask—level estimate
- is 12 :

Work
left
20T\ . and we've achually used
up d éa'f bﬂ,‘jklna our
user stories inte tasks!
it A lo 5 0
10
Days left
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tasks on your board

Add your tasks to your board

You and your teiwm are now almest reacly to start working on your tasks, but first vou need o
updatre the big board on your wall. Add your task sticky notes to your user stories. and also add
an In Progress and Complete section lor tracking tasks and user stories:

£ for thi
MSE\" S{:ﬂrl l‘t.ﬂ'i‘tlﬁ'ﬁll Ih P!'OBTCSS

Sticky l"'«'-"liﬁ Tie: . Ureafeadafe This is wheye

tasks; t""f i none are yet

hang on the = |

Wi F‘Eﬂ"‘f Jc,hﬂ}‘ r — — — '

b!'dhlj ts. Em”: we |l "ba"i: 'ql:l'l'klﬂaI on ‘f;ﬂ:l.ks,

IT'h: u'riljmal wier stovy z;j ]mwt the ,mhm& :Emk? Ay
echimates are now Gene.. n P'rg.?l-,r“ PR

rind naw ?m‘rt rc|"fmg, on
the tombined estimates ot all

| of the fasks for all the wser

shovies -Fw the itevation

_—-———__ _—

A wser S'b:n'}r's tasks First move 4o
the [n Progress swimlane bov that

IJ uLEw i‘l:;lr"r’..
|

Tithas . ﬂnﬁr ﬂah

_J“‘J?@
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This isn + a virtual bogrd—it should be 3 'ﬂ
bulletin ov whiteboard hanging tomewhere, like
3 Lommon Ared or h&‘?‘b: bhe office where you

and Yeur Leam meet gath movrning Yer, You should meet

edth morping/
é More on that i ek 3 mingde. .
|
Cam?lt‘l',t 45 M IL"—@
I {-3]ka Al of ‘[‘,}c estimate
i'.l\inﬁ!! Vi {h: {ash
He {j:sk! E.ﬂMFEEt!d l J for all wser stories dre
- yet either. ~A e marked on this thart
L left
———————— — — — I
| o
| 20 15 o, & 0

Days left

l If 2 user story had to get .
' bumped from the itevation, this

15 where T"'-"d ?""t it

then into Complete when Lhey'
___._._...‘-_} i £ w £y re

“Completed

L

€~ No user stories completed yet!

J

moved to the Completed box wh n
all of its tasks ave done i

|
|
|
|
and r'ma”'f the whole user sfur}r -:I
| -
|
|
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maving tasks 1o in progress

Start working on your tasks

It's time to bring that burn-down eate back under contrel

by getting started developing on your first user story. Ane,

with small tasks, you can assign your team work in a
sensible, trackable way:

date
.. Dreateads
P IR

Priority -

Write down the initials
of the developer
wgﬂ{i-mj on eath task

n_n-i;é sticky

T“Ehemlﬂm 2 10 4

LT = Te als

All the tasks Lrom
H\'C 'F'l\'i'E uterE ﬂ:mr':rl

one First, betause
fﬂ-ﬁf'-i{ O-F J(.]WE athey 'ﬂ:.n‘l':t! dtfcrfd om

This stovy is best. d

A__—
the “Create a Date” vser storf

LALO WUESLIVITD

Q,: How do | figure out who to assign a task to?

AZ There are po hard-and-fast rules aboul who to give a lask to,

but it's bast to just apply some comman sense. Figure out wha would
be most productive or—if you have the time, will leam most from a
particular task by looking at their own expertise—and then allocate
the task to he best-suited developer, or the cne who will gain the
most, that's nol already busy.

Q: Why allocate tasks just from the first user story. Why not
take one task from each user story?

118 Chapter 4

A: One good reason 15 50 that so that you don't wind up with five
slones in & hall-done state, and instead can wrap Up & user slory
and mave on to the next. If you've got ane story your other slones
depend en, you may want fo get all that first stony's tasks done at
once. However, if your stores are independent of each other, you
may waork on tasks from multiple stores all at the same time

Q: I'm still worried about that burn-down rate being way up,
is there anything | can do right now to fix that?

A: A burn-down rate that's going up is always a cause for concen,
but since you're early on, let’s wait a bit and see if we catch up



user storfes and tasks

A task is only in progress
when it’s IN PROGRESS

MNow that everyone’s got some work to do, its thime 1o move those
task stickies off of user story cards, and onto the In Progress
area of your big board. But you only put tasks that are actually
being worked on i the In Progress column - even il vou
.’|.||‘q".:|1',]}' klll::l'lu'lI 'ﬂ'l“"“ 1]1' Wi frki[l}_'"”'ll [il.‘-k‘i !l"'l 28] |'H‘ i}l:'k]ﬁ'('.

qscr stovies

date
o (reafead

_ \Jser creates
ription: ;
:::Ir custom dafe package

This Lask is
assigned, but
sinte it's

ot yet been
worked on, it
stays over here-

| Your board’s only as VALUABLE
' as it is ACCURATE

Title: seud 'ﬂuwgrs I you want to know whers vou are on a
: pregect, you have to make st vour board

Description: U reflects reality. Il Mike is assigned 1o

work on two tasks, but he's only actually

working on one, then only one task gets

|‘:1tl I:I].'I in the II:'I. [':Ills."'l'f'."h.\ area. { }Iltli'l'\\'im',

it books like more is being worked on than
resally s,
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multiple tasks at the same time

What if 'm working on two things at once?

Not all tasks arc best executed o solation. Somelimes two tasks are related,
and, because there 15 s0 much overlap, 1t's actually more work to tackle one,
and then the other separately. In these cases the most productive thing to
o 1s work on those tasks at the same time. .

e

Bn.-f:h these tacke invelye
wn{iﬂ databgse seripts, 5o
i this 23se if might make
::r:l sense for Mark 4o
Sllocated both of Lhes
tasks at Lhe t3me time :

Sometimes working on both tasks at the
same time IS the best option

When vou have two tasks that are closcly related. then _& Rll]_es 0[. Tllumb-

it’s not reallv a problem o work on them both at the

ST e

m  Try to double-up tasks that are related 10
sach other, or at leasl focus on roughly
the same area of your software. The less
thought involved in moving from one task
to another, the faster that switch will be

This is especially the case where the work completed in
oree lask could inform decisions made m the work
[or another sk, Rather than completing one task and
starting the next, and then realizing that vou need to do
some work on the lirst task again. it s far more elficient
towiork baoth tasks at the same time. L] Tﬂ" not to dWmB-UF* on tasks thal have
large estimates. I's not only difficull o
stay focused on a long task, but you will
be mare confident estimating the work
involved the shorter the task is.

120 Chaprer 4



user storfes and tasks

Someone's been tampering with the board and things are a real mess. Take a
look at the project below and annotate all of the problems you can spot.

o sev stovies | In Progress

U

|I Tk | BID

Creafe a dafe

User creafes
date package

Title:

pescription:
their custom

w4t MDE
Creste SAL queries
If*%-&"-ﬂs

 and vpdating date

Title: SE Hd ﬂﬂ wers

Description: User chooses
bunch and sends via sife

‘,3’

Lawra (LIAG)
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keep communication flowing with daily standup meetings

User stovies '1 et s n Progrfi

Your job was to to take a look at the project below and annotats
) a all of the preblems you could spat...
Rcise
Lvtion

ez 80D

tant be in P-roﬁrfn.D

i Create a date

itla:

i o USEY creates

pescrip : Z

their custom date packad

o -
T Bk7 B
. lﬁ-hﬁ_' M’! :ﬂIESId::Hth Send eweail £o Hlovist L8 e -
and vpdating date vty IO ~ J
vetards reaking the LAl e This tack doesn't. &

! : @ inte twe ‘ | D have an fﬂr:rma{e VER

—

Title: SEHd ﬂDWEI"S

al {m’\f
“Cend flowers user S
E&L '5{: it needs to be m the vna’l&{

cwiimlane when n progress:

Description:  User chooses
bunch and sends via site

Mark (MDE) ~ am

'k anf
T‘hﬂ.‘rr- aren E ]Eh.lsl ot
s ) ﬁts oold break dow® > ~
£

ME:" than ene 3% Laura (LUUG) Bob (BJID

Ly}
L'i"'-"'a has no wk
assigned to her ___..-r"’-"

r

s
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Your first standup meeting...

#t meeti
E_,..-—"'—‘—'--\_______ dun{ftlhﬁ 50 E!|u|{_k You

e hapt {'thf

'll:ﬂ i.r't d O,

"|_-:;l||".'4' ok o0l so e l;|:~'|-;-= '|;|1 g ess, -'IFll.| S [nj-:rvp 1,"'.-:1'1_.u;||' irl 1||v

|1:u:-[r. while not ke LIy Lo miich ol their e, OB cotcluet a ||L|ir'l‘.

standup mectng every day.

&'morning everyone, it's day 1 and I thought I'd call
a quick meeting sa we can update the board and
get everything set for today's development...

wie donng?

W |:'|'.LH}' LK} FefHH l.

user stories and lasks

Mark: So, we've all had our tasks [or one day now. How are
Bob: Well, | haven't hiv any big problems vet, so nothing

Mark: That's great. I've hod a bit of success and Anished
'|:||:| i1 l['l.l' :"-I'['ilﬂ‘h oy ereale I4||r||'*- ir'l I|‘_||' ||:I11I|:|.'1:-|'...

Laura: Things are still in progress on my user interface task,

Mark: Ok that all seninels Kl Hld, !-” II]1<|.|I1' the bovirdd and
IO BTy task o lf:nn|r]v1:*||. W can !IEJLI.H:‘ e b rare,
Linin, r1|.:1:.|H' u'u-rn' 1r|:|,|-.,i||l_'| EIE Ii 1 =T |||' I||.|l Tarmpes e |Ih1
earlicr. Any other successes or 1550es 1o report?

Bob: Well, [ guess 1 should probably menton that I'm
locling ereating the right Dhate class a little !I'ik'k'!.'...

Maxk: That's fine, ooveally glad vou brought it op, though.

-r:lldl.“i i P LI'L |.!h|-2 .Illll Ll IH‘i'll il llillll' ROTTRONE T, 50N ]r”

geet yo some help on that as soon as possible, OR, its been
about seven munutes, | think we're done here.,

Your daily standup meetings should:

m  Track your prograss. Cet even/ong's

input about how things are going,

Update your burn-down rate, |t's a
new day so you need o update your
burndown rate o see how things are
going.

Update tasks. If a task is completed
then it's time to move it over into the
Completed area and check those days
off of your burn-down rate

Talk about what happened yesterday
and what's going to happen today.

Bring up any successes that happened
since yesterday's standup meeting and
make sure averyone knows what they're
doing today.

Bring up any issues. The standup
meeting is not a place to be shy, so
encourage everyone to bring up any
problems they've encountered so that
youl all a5 a team can start 1o fix those
problems.

Last between 5 and 15 minutes. Keep
things brief and focused on the short-
term tasks at hand

ﬁ l:iﬂli} sianJuP
meeting should
kee]: everyone
motivated, keeP
your hoard up—tﬂ-
date, and highlight
any Prnlmlems eg-_ly.
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doing your fir=! task

Task 1: Create the Pate class

Boly's been |}|i.~.'3.' 1:1'L~:L1i1|;_{ the classes that |::|'i||;.3'| the “Create a 1ate™ tise stoay
o Jifies, bt be meeds o hand, Here's a UML class diagram that deseribaes the e
desim he's come up with so far.

A UML elass diageam

shows the tlaszes i
tware and how they

r!lﬂ{: {o Eath ﬂﬂﬂer

i

The Pate class is split into three classes, one class for each type of date...

C’ﬂn‘l‘i Lte ] b’fh;lﬂ[w a:nd

attri !H-‘Et.‘li dre ':'ai’tm'l!d

" dn abrh’ﬂf{
die ¢l3eg Date

Date
You ean add

. : 'd
different types of—>| T seeMoviel) :voi |
!vtnzs“bn a::l?a-fx - | 4 5ngR:s’c,auran{:f} ~oid

3te() ‘boolean - ,:
i E:f;;zeﬁvcnff event Evcnf) boolean < Cheeks that Lhe

specified event
s J“wed on H.I“
date.

ThirdDate
FiestDate CetondDate v
i
I : Even
i vent : Event) - 'dalud.ahfﬂrnﬂmn“: IIMOPW
- \r.ahda-l‘.:fiucnt':txn{'. t El#,:l?gh - valtda{z'f:u:njtia ent EE-"uoa'lt.ih

_______ ke

T Depending on the date the

dllowed events retur
p n d will
O e T R T s e S s be diffevent. ned w

It’s okay if vou've never

] seen UML before!
w l]””ll ".'I.”l']"!. i1 '_ﬁ'l N} I;,ll " I‘r k"(:l'ﬂ. E

your LML lass dhiagrams

3 from your sequences; there's a short overview

i in Appendix i to help vou get comfortable with
{ UML notation as quickly as possible.
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user storles and tasks

In P"Ogress
The task m progress Tk | _EJD

on the boavd. 5 ﬂruhamm

Each Date can then have a number of Events added fo if...

The Event abstrackt

h Date can be assotiated pavent plateholder class

with anf purmbey of events

/ events

Event

——

7 jtﬁﬂfﬂmf{) . Sfﬂhj e This ,;b:{-_.ra‘t

} dliess {o $ha ,::ih::h Ports
iP!'EiFIE E\lgnt
i)
|
[ = ]
SeeMovieEvent QoToRestaurantEvent
R L i p== e = o
= name : String = “SeeMovie” — name : String = “GoToRestaurant”
"I' ﬂ.!“['h!...:l—ir] A S ¥ 1 L I
JELtEmins STVIRG / T sc't amel ) E-t'r‘ll'-ﬂ_
11
You ean h ]
Tty f:‘:.; — @B“A‘H
evepts ond L3is -'P'ﬁWE“

What do you think of this design?

you are here » 125



bringing your design to life with a sequence diagram

.
Exercise
The user begns

Ehe protess oy
Lreating 3 new

Furst date:
&a The F:ri{, method talls

Chavk of the
interachions. ..

The date

is asked o
set tself
u? ul{.h ‘I,',W
events.

{,Imt ‘IJE'“__:'E!
down this [ine..

<N\

# didgram Lthat bﬂnﬂ,s nhfﬁﬁ

f:ﬂ"f: hoving how they wark

. ELher To make 3 -
Task 1: Creating dates o oecte
Lat's test out the Date and Event classes by bringing them to life on a sequence diagram.

Finish the sequence diagram by adding the right method names to each interaction between
chjects so that you are creating and validating that a first date that has two events, going to a
restaurant and seeing a movie,

ave done For o

\

w FirstDate()

| )

Eath svrow is 3 methad 23l
on the d'r“T‘l‘r:h{ :El i
invelved in the intevastion
)\ J FirstDate J
>
THE ;I'l'sl:-
date “hj""“h

goToRestaurant (date : Date, address : Ad ass)

-
</

B method
invotation on

ri:SEl.I

)

—_

end ::F the
interattions
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user storles and tasks

Tkl 2k

new GoToRestaurantEvent () the mE‘E::d QH: s |I Create ‘Wﬁh
| that b |
| getiame () :String '
validateEvent (event : Event) :boolean B
| goOnbDate () .
I new SeeMovieEvent () r\

me\l;hat.;mt
validateEvent (event : Event) :hoolean

! getName () :String '

seeMovie (date : Date, address Address)

Each Mﬂgnr{ iE 3

Jﬁa‘[‘oﬂtiﬁwan{:ﬁun{

—3

:J &eMowieEuen{j

# Flip to Bppendin i o ?u«:'-re;u{. wuve
what this shublk means you i| find more
on WML elass diagrams and seauente
diagrams there.
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exercise solution

5

. on a sequence diagram. You should have finished the sequence diagram so
g il that you plan and go on a first date with two events, going to a restaurant and
oLution

Your job was to test out the Date and Evenl classes by bringing them o life

geeing a movie

t l The First methed ealls Evt'r}f{hinﬂ relies on Lhe

are dare for you

=

date obiett, which might

;Et""‘ a little bﬂ{-ﬂc
5y — i
™~ \, S J

} FirstDate J
>

ew FirstDate()

goToRestaurant (date : Date, address : Address)

I
:boolean

validateEvent (event

: Ewvent)
The date knows what events it is OF 4a £
8¢ on tor this type of
date, so it thetks befove it adds the event and returns 1\(&

the event is not valid alse |-F "

seeMovie (date : Date, address : Address)

I validateEvent (event : Event) :boolean -l

| ﬁJ
| goOnData () '

The date
i1 i!-kil'.‘i l'.-ﬂ /h
5;4: 1{5E!£
""F Iﬂ'l{:h +Wﬂ
c\':h‘ti
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user storles and tasks

_‘____\_\_-——-_'_'—-—____
[n P“‘Oﬂi‘css
L pp

o ot s

The date t‘,'r:at&s eath of
the events itselt, addin
them to its lisk &F E'-'zri‘

)

new GoToRestaurantEvent ()

GoToRestaurantEvent

new SeeMovieEvent ()

:J SceMauieEvenﬂ

l L5 ave all The events £4 k
don'k exglititly eveate an event; even e amemis s Sl
j:ﬂ‘i.:; wrder the skin 0; d FEI-'I"{:JT,M'H'F date F'l"f{{.'f simrll!.- all 'H\:I knaw
s that 'thqr are events
Tht*f don't even know what
date: 4:.1-|e~:- dre allowed on

getiames () :String

The date aets the nime of
eath of the events so Lhe

£an be ComPared Jag;i
; 83inst the
date’s |ist of dllowed everts }
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maonitoring your progress

Standup meeting: Pay 5, end of Week ...

So. one day left in the first
week, how are we doing
according to the big board?

Bob: Well, I finally ot the date class Groshed with a Liode
help, ran lare by acday though..,

Laura: That's OK, this time around. We can hopefully
make some of that tme up later.

Mark: All work on the dasibase = nosw done: T all se
|'1||' r|||- Xt sl nf l:ahk.-i.

Lawra: Greal, and | oot my work done on the user
interface pieces, so weve actually got something running
Bob: Always a good week when you head out of the oflice

with something working...

Laura: Absolurele OK, 1t's time to I|]1||:|l|' the board and
LR h|,||:':|,-.'|:w.';||, rale I!nn_trl I|]'u|,::_|r:~. sl i |'|,|| nexi '.w'e'|-.;.

—

e Bl Ehese kacks are [inished

d
i Lht an-.ll'-‘llfk-‘
a-l"d- ?lac:d{;‘! 'FrﬂjELEL bﬂa"fd

Lolumn an
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the 2
Dum

Q_; Do | REALLY have to get avaryons to stand up during a
standup meeting?

A: Ma, not really. A standup meeting is called “standup”’ because
itis meant to be a fast meaeting that lasts a maximum of 15 minutes;
you should idealfly be aiming for 5 minutes

We've all been stuck in endless meetings where nothing gets done,
50 the idea with a standup meeting is to keep things so short you
dan't even have time bo find chars. This keeps the focus and the
mamentum an only two agenda ilems:

« Are there any Issues?
* Have we finished anything?

With these issues addressed, you can update your project board and
get on with the actual developmant work

Q: An issue has come up in my standup meeting that is
going to take some discussion to resolve, Is it OK to lengthen
the standup meating to an hour to solve these bigger problems?

A: Always try to keep a standup meeting to less than 15 minutes.
I an issue tums oul to be something thal requires further discussion,
then schedule another meeting specifically for that issue The
standup meeting has highlighted the issue, and so it's done its job

Siam:[u]) meetings lce@!]:l

your peers, employees, and
managers up to date, and
](EE]J your {inger on the Pu[se
of how your Jevelupment

work is going.

user stories and tasks

e e o
Questions

Q; Do standup meatings have to ba daijly?

A: It certainly hedps to make your standup meetings daily. With the
pace of modern software development, issues arise on almost a daily
basis, 50 a quick 15 minutes with your leam i essenlial ta keeping
your finger on the pulse of the project.

(\)___: Is it best to do a standup meeting in the morning or the
afternoon?

A: Ideally, standup meetings should be first thing in the maming.
The meefing seis everyone up for the day’s tasks and gives you time
to hit issues siraight away.

Still, there may be situations when you can't all meel in the moming,
espacially if you have remote emplovees. In those cases, standup
meeatings should be conducied whan the majority of your team bagin
their warking day, This isn't ideal for everyone, but at least most
peaple get the full benefit of early feedback from the meeting

On rare occasions, you can split the standup meefing in two. You
might do this if part of your team works in 8 completely diferent ime
zone. If you go wilh this approach, keeping your beard updated is
even mare crtical, as this is the place where everyone’s status fram
the standup meefing is capiured for all o see

% BULLET POINTS

Oirganize daily standup meetings to make
sure you calch issues early.

= Keep standup meetings less than 15 minutes.

m  Astandup meeting is all about progress,
problematic issues, and updating your board

m Ty to schedule your standup meetings for the
moming so that everyone knows where thay
are at the beginning of the working day.
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updating your project board

N Exercise

It's the end of Week 1, and you and the team have just finished your standup meeting. It's lima
to update the project board. Take a look at the board below and write down what you think
needs to be changed and updated on the board to get it ready for Week 2

3
User stories

riue; . Creafea dafe

Tithes ﬂr_d'flr ﬂﬂ'.'ﬂ"!rl

Tives ... Order cab

et B Bl
HEE

In Progress

W2 L
ey

=] According to the standup meeting,
K {his fask s tomplete

—
— —
— — —
— —
— —
————-"_— e
— —
— — —
—
— —
— e —
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user storles and tasks

Complete

1V | Ty sz
-_=:~=1.! | =E

o

All these tasks ave a-”n:ia”y
templete, too.

Bk‘ﬂ"q D\D‘Wh

h
9 Given how mut
' (_\ ook his been done,

C

A what do you think
I %Ek fhe new burn—down
le ‘E bt 8 cheuld be?
104
I
R 20 Is o 5 0
I Days left

Think you need to move
anﬁhina in here ‘]ftf‘.'
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updating your project board

K

® Exencise
oLvtion

You were asked to update the board and write down what you think needs to be changed to
get it ready for Week 2.

-
] With this Lask
User stovies ' YelsiCrptimy
| story is tomplete
i freate a date
I
|
ettt W p = = o T -
— :?”t:“\u
pelied ] W
- = ElE]
. — — — — —
Jii -
|
ives . BUY fewelry
il '-_-_______-——-—--—.—n—
|
Titde: , Dmr cahb I
L“J.‘.:I 'f..'.';:!
l
|
|
|
1
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user storles and tasks

i
CQMPIE{C | 4 Burn Down
'EH'_. ‘ﬁ\ The new burn—
34 dewn rate at
the end

week |

Completed tasks
840 heve until the I o

IZ:;:“EZ} i l 1 I8 Daﬁ:&{ B 5
e Next
! /\’ IF a wer story had o get
| bumped from the itevation this
s where you'd put it
N
|
| R B e o Cein et =
T T T | Completed .

Onty tomplete user stories, I

and their veattathed

basks, ave dllowed in the —F—>r  Atbach all the tasks back

Completed space $o the user story 4o keep
] ever'ything together.
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into the second week

_-_-_--_‘__‘_"""'-—-—-— ;
Standup meeting: Pay Z, Week Z... In— “rogress

P TV, P —
FJ;.-':FEI‘-E?, Lﬂﬂﬂ | -Ilil* 1 E"m

L

Laura’s acti

a: the tegm |E='il|:|.
at least on this
itevation

¢

Lanra: How arve vour going to di that?

Hey guys, I've been busy working on my task
and I noticed a way of saving us some time
and effort by extending our design a little...

Bob: Well, il vou treat sommecne ordering Jowers as just
another type of event, then we can add it stradght mio oar
current class tree, and that should save us some tme m the
long run.

Laura: That's sounds good. What do vou think, Mark?
Mﬂ.rk; I [!l':lll-l b iI“'!. ]IL'IFI'IFI:'"'l‘i ['ighl (R L

Bob: Apart from 1t might take an extra day nght now to
make the changes, but in the long ran this should save us
SOMme Lme.

Lawra: Mo, We're stll a lindle behand, but we can
I]'IIIlFilhh' ||Ht" il I.I:i'lﬁ il Ih[‘ IJ'IH"I'I—I'IH\I'I e Ty i:l i| SANVES LS
tirmee later on m e teraton, O, Pmeosold, let's go for 1.,

Ew-nﬂ"

4 validate(Date] boolean The ehange that
Bob’s ugdestin
N Jo

+ validate(Date) ‘boolean

¥ validatel Date) boolean

4 validate(Date) ‘boolean

_‘-_-_'_._._._.J"-.-H_._ 9 .y u
[t's okay to Think about the big picture, e

when '?h:u"rc wﬂrklna &R lﬁ'rahu'li-f ‘I:ﬂ‘.‘-]ﬂ
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user storfes and tasks

What refactoring do you think Bob is talking about? Take the class hierarchy below and circle all
Ei ,i the things that you think will need to change to accommodate a new CrderFlowers event.

+ reeManiel) void
+ yTvRs’tanrin{.f} waidd

t adﬂr-ﬂl‘l:ﬁ” waid

- rafdiirfm—i\r.tﬂf - Event shoslean

events | 0. ¥

— salidateFuentieent E":ﬁm

= wime | Gtving = “Seepovie”

GoTeRetaurantEvend OrderF lwersEaent

= mlmp S‘I'Iih! = “;mﬂhm‘

t netMamel) Shrong

* gtNanel) Sbry t aethamel) String

How many classes did you have to touch
to make Bob’s changes?
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detecting problems with the design

You were asked lo take the class hierarchy below and circle all the places that you think will
need to change to accommodate a new OrderFlowersEvent ..

The method to E.'I'Eﬂ{i
the new Lype ok I:"JEJ;::J
T needs to be added

_ wlidabeEventlerent Ewent) : " Lhe Date tlass

1
. Coroed Dt
|
"'"“"“\ 1| Gssiret 2

'F’m. 'lu“ need 11:0
tha SeeMovieEvent
bhe list of allowed "
= nime * St = "Cerdfovie”

events in every single

type of date!

GeToR ertavrakEvend. D Fliice Bt

S

+ aptNamel) Shring

e

How many classes did you have to touch
b mambrn Bahle sabhoameman® T aloooas o ovow alaaed o oaddod Looadd - L Ebn oo Liwa
SAF BIRERPEY SRR IR RSl R . [N Rk e O D oY T R el RO R O TR R

..........................................................................................................................................

.........................................................................................................................................
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user stories and fasks

All dere. Tt took a bit of work but we now have a
Send Flowers event that you can add to a date.

Laura: Hey, sn't “Buy jewelry” coming down the
line? That works as just another event, too, right?

HI,'II:I: ‘I]'illl, hllr 'l.'lL“” 'IH‘I"II’ [L}] jl[lll ST |i_r||l' LIN] :r|;||-;.:'

those changes woall the clisses agaim.,

Mark: Can't we come up with a more Hexible design,
so we can avold this pam and ellort cach ame we add

A rbew everil:!
Bob: That's exactly what 1 was thinking,

Laura: Bue thar will take even more tme, gl 1
guiess we're mvested, though, huh? This wall save us
tirne later. 1 hope...

| 45 Bh‘l"h DG‘WH

) \
l 4— _:.\ r;‘—'— The rew burn rate at the

14 end of Week L Thinas are
i “&k ~—3 aai-m} the wront way i

|5 o 5 0

' 40 Days left
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sirprises...

We interrupt this chapter...

You're already oemine behme on vour Born-down ean
.I1'|l.|. I||l'|| the i|||"- '|I.||||I' |!l.:|'|1]|l:'|'|-\.'. [|||' ClETarEeT I..I||-

wilh i |.I‘5|-|||i|'|llt4' t'l'illll'*-u'. -~

‘ Hey! The CEO of Starbuzz just
called, and he wants to see a demo
of ordering coffee as part of a date.
Can you show me that fomorrow?




user stories and lasks

You have to track unplanned tasks

So Lo, viur bourd has kept track of everything going on m your
project. But what happens when somthing unplanned comes up! You
have to wrack it, just like anything else. 1t affects vour burn-down rate,
the work you're doing on user stories, and more...

l_ﬂ‘_‘f‘h 1':I]\:l_' el |I_HJJi H1N | E}i-ll"l lll- |||i_' ]H ].':I'ﬂ_‘i Wikt IILI".'r‘I! |.r| 'II!_il!l.J '!.'I"[Z

The boktom left of the o it e ] o
big board on fo e

l
| -||"'|"|'||!r. the unplinned task
l i3 bfi“ﬂ worked on, it

maves into [n Proaress.

Unplanned tasks
Things that

Title:

Description:

0 1} ta
H-'-'f a8 red tard 'FI? un?lﬂﬁﬂf'd‘ hﬁk—"r I_'Fv q:
unplanned tasks, o cumber and @ destri? :ﬁ
(=T ‘E{“ thtm ﬂP'i'f—t Fr‘"n Jlniit 1|kt ih‘f ﬁt‘hﬂf 4:,35. .

reqular planned {35k, An un]:{anned task is STILL a
task. [t has to be tracked, put in
progress, mmpleted, and included
in the burn-down rate just like
EVERY OTHER TASK you have.
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dealing with unplanned tasks

Wait a sec! You're saying we have
to do the demo? What if it blows our
deadlines?

Yes Tcn'vr heard It bekore, but l:aL'u'mE
to ri‘,'l'lr. fustomer iz the answer 45 moT

nlbllfrp-!;
uling— and dtadhnra-rtlah:d P
Talk to the customer <" hebuiny 2

You've been hit by the unexpected, but that's part of sofiware
1|‘|'1|‘"'.|Ui11|'lll'||1. "EJ“ |i'i.||'|1'| 1|1| 1'3-"]'}'l|1i“%_':.. |H.’t '_ln"”” JIIM } ‘I'ilil‘l II'III.]'H' r||1'
choiee about what takes priority. Remember, the customer sets
priovities, nol vo,

You need to deal with new tasks like customer demos, and the best
wiry 1o do this is o ask the custoimer what takes prioriee. Give the
custermer a chance to make a considered decision by 1'hli1ﬂilﬂ|]j{ the
srnonent o wiork that the new sk reguires and explaimmg how thiat
W Hl it".l'i'| ||'H" Currenl ‘!ﬂ:'lll:"ll“:lr‘. {_.'rlli['lli."ﬂ']:l. |I'H' |'|.|‘i|Hl[H'r I'“It"!!'. S03 §k
long s they have all the mlirmaton needed o make a choiee, then
youl need 1o be prepared (o go with their decision by reshulfling your
existing tasks and user stories (o make room for the surprise work,

Ultimarely vou need o keep your customer in the picture as to wha
iﬁ ill ill“! 'l"u'lli“ i‘i [RIT 1 ."l'ii[l'i[]}_" TIEW ”IIE:IIH[IIII'T' 'H-'l'“'k. i?‘ FATRI [l“‘ |'FH.| "l'-
thies sworld, Bt vour customer needs to omderstand that the work bas
an impact, and then they can choose what that impact is.

This Lask s ?"t
an paust- j w to make room for the

rew unewpeeted Lask.

Tithee | SE.I'Id flowers ek ¥ p0E

IF the tustomer :-nﬁ.‘:‘.n :

wignds the dema, :l:m il —

you reed fo S— M I

u?da{t Your

board agam. =

— —
rive: . POOK restavrant I
E_" l T .Y X |

'flou mayf have to move shories to the

nenk iteration—whith is okay, as |?nﬁ
35 the tustomer undevstands bhat's the

impatt of thewr detision
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user stories and tasks

Unexpected tasks raise your burn-down rate

Unexpected task mesn extea work, I the unexpected tasks can't
be pushed mto another weration, then they need to be factored
into vour board. All of this means that vour burn-down rate is

affected, and not ma good way..

},.. &s
N\ -

BH’I“_I"L Dﬂ‘ﬂ‘h

34
g ‘.-"\h‘_ wa‘ Elﬂ.lﬂa '-I-?
I KZT‘J a'l'rcid“;l'r inLJl (e

#Iﬂ %o-l:/ movE

Is lo %
Days Left

But doesn't velocity take some of this into
account? We assumed 30% overhead when
calculating our team’s velocity, right?

We caleulated H:in{lt'?r
when Plﬂ"“""‘"‘r our

iteration in Chaf'ttl' 3
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velocity doesn't account for surprises

Velocity helps, but...

You've got more work thanks to some unexpected requirements [rom vour
customer, but didn't yvou [actor this in when you calculated your team's
velocity? Unfortunately, velocity s there to help you gauge how [ase your

ten performs, but it's not theee to handle unplanned tasks.

144

We originally calculated velocity as...

RE"'"’"bﬂ' this eauat
from ﬁﬂP—tgr 3; w

3 x20 x07 ‘\'2.

The mamber of

alz',,,_,._ team's fivst The amount of work in

peaple in Your tesm pass veloeity, which days that your beam tan
s actually & guess hardle i ore rteration
at this F-p|n+

So we have this much “float”...

3x20-42=19 _

we Lould have, if pyey e

mk:d at |oo% velocity

... but it may not be enough!

Eln=ai #ho bawvéra? daue im wasoae
B IvaLT R =nAauna “ﬂl: iy I“-I

schedule—disappear quickly.

; 7 This i i
.'qu.ll 1'|'I'!]]|':J!.'I'l'!~i"¢ll |P|l"d|h'."illl'l".'\.l'l1 SOOI |‘Ij|!1' Ly gy 5:_’ wm &uw& dﬂ -‘rhrs |5-muJﬂr r
panic time, right? We're going te miss

our deadlines...

[y ||H‘ lE('IHih[, f.u'lh' 1|.1i|1: -il;1r||.|llp ::1|'r~[i1p§_|r~c,..l}'|1:..-ic"
Pexrra” days disappear quickly. And remember,
Moat is in work time, not actual time. 501
your company gives an extra Fricay ofl lor grea
work, that’s #hee dayvs of float lost because you are
lowing three developers for the whaole day

So when wiplanned tsks come up, voumay be
able to absorly some of the extra tmme, bt velooy
won't ke care of il of i

Chapter 4




Dum

(-\}_: You said to add unplanned tasks as red sticky notes. Do |
have to use colored sticky notes? And why red?

A: We picked red because regular tasks are usually on regular
yellow sticky notes, and because red stands out as a waming colar.
The idea i o gueckly see what's part of your planned stories (the
normal stickies), and what's unplanned (red). And red is a good “alert”
color, since most unplanned tasks are high-priority (like that customer
damo that came out of nowhera).

It's aiso mportant to know at the end of an iterabon what you worked
on.The red tasks make it easy to see what you deall with that wasn't
planned, so whan you're recalculating velocty and seeing how good
your estimates were, you know what was planned and what wasn't

Q_,_: So later on we're geing to recalculate velocity?

Af Absolutaly, Your team's velocty will be recalculated at the
beginning of every single iteration. That way, you can gel a realistic
astimate of your team's producivity. 0.7 is jusi a good conservative
place to start whan you don't have any previous iterabions to work
from.

Q: So velocity |s all about how me and my team performed in
the last iteration?

A: Bimgu. Melocily is @ neasune of how lasl yow amd your (eam
are working. The only way you can reliably come up with a figure for
that is by looking st how well you parformed in previous ierations.

thevejare ne
mb Questions

user stories and tasks

Q,: | really don’t think 0.7 captures my team’s velocity. Would
it be OK to pick a faster or slower figure to start out with? Say
0.65, or 0.B7?

A: You can pick a different starting velocity, but you have to stand
by what you pick. If wou know your leam already at the beginning of a
project, then it's perfectly alright 1o pick a velocity that matches your
teamn's performance on other projects, although you shoukd sfill factor
in a shghtly shower velocity at the baginning of any project. It always
{akes a little exfra time to get your heads around what needs 1o be
developed on a new project.

Remember, velocity is about how fast you and your team can
comfartably work, for real. 5o you're aiming for a velocity that you
believe in, and it's batter to be slightty on the conservative side at the
heginning of & new project, and then to refine that figure with hard
data before each subsequent iteration.

Velocity is NOT a
substitute for guocl
estimation; it's a
way of factnring

in the real-world
Per{ormance of you

and your team.

you are here » 145



you know where you are

We have a lot to do...

You're 1o tough spot, Doing some relactoring work s going o
cost you tme now; but the hope is that it will save you nme i the
long mun. In addition you have the new demo that vou need o
prepare for the Swoon GEOL

You've got more work to do...

rise work that's
needed for £},
the CEQ of ¢ demo that

R e

s Ta]
Days left
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user stories and tasks

..0ut we know EXACTLY where we stand

<Y The customer knows where you are

,\1 ey a'ﬂ-p 1_.uu1x|' !-;,-L'i‘)l I||4' OISO i];\'lu|k|'1| ETR I|||"-. l;,nt:-'.l.
exacthy what work thev™ve pdded, and vou can show them
exactly what the changes will impact,

-y {ou know where you are ;
You and vour development team are also on exactly the same
| e ||Ii|]i|’i'\ Ty '!-H‘l.ll IJl.'lilI'Il :1I'II| ”“' |I|“II‘|!| Wil rate, .Illiiﬁ

Ak [l .||[|||rLIL'|]| I||iu§_§\ [k a bt bleak, at leas 1Lk e i

|HI| '\.|1|.f_i; [FI.I"II' ||1'.'II|"| II'II. ||H' ‘iilllll .[.1“' I']I.I“I"Hﬂl"—. Are I'i'_||'|1| [l'll'f'!'

o vioiar weall, SH'EEESSEUI Sﬂh’WH.I‘E
:lewlnpmem is about
knowing where you are.

You know there are challenges, NOW.

Because voure monitoring Yo |H:gi1'-;'1 using yoair board Wil'l[ an ],[]](:[El"ﬁt’ﬂﬂl‘iiﬂg
okl I\,llll'.'r ||':_=|"||| TLUFYY Ill...il !lH'I" R L l.'ll:l.ll'i'lll_"l."'ﬁ :l]l,r'..“i '||

voui're going 1o keep things on track. Compare this with the D‘; yﬂul" Pt’BgrESS aﬂd
Big Bang “See vou later, Pl deliver something i 5 months™

approach from Chapter 1. Cl‘lﬂllfﬂgﬂﬂ, Jl'ﬂll can LEE]:I

1|-1'|.il|l liir' H:I,: Hi-ll:ll_' .1|I|HTIi-I'.'il. ‘_\.'HIJ I|i\EII-! kl (EEARY '!.'HII Were .EII -ﬂuld cus‘lmner i" 'I:LE lﬂﬂ'
tnnatae ditil day S0, or even day 900 With vionr board and } P‘

WALr |.IH'|'|:|-I|II'.\'|| e YTOLE ]'C.IH A .E!IITIH"!“;III'[".' 'r'.flil[ :I'|r|.|\|'|' and &elj"l'El' sn{lwar‘e

Facing, andd thin gives voun the edee o make the calls o

)
keep vour development heading towards success, Wl[f'ﬂ ils I'I'E'E{IECL

Cometimes you |l hear
this r:nrcrrcd to ai the
watectall approach

All is far from lost! We'll tackle all these problems
in Chapter %, when we dig deeper into good class and
application design, and handle the customer demo.
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meat velocity

Head First: Welcome. Velocin: glad vou conld make
time in vour busy day to come talk with us.
Uatnnlty: My ]“ﬂl'ilﬂu'm it’s nice 1o be here,

Head First: So some would siay that you have the
poteriiial w save a project s i ensis, doe perhaps
to surprise changes or any of the other pieces of extra
work that can hit a plan. What would you say to those

preople?

uﬂl’nﬂltﬁff Well, I'm 1':*:-|]|'_. 1 ﬁllill"l'hl‘l'ﬂ tov [ Biomest,
I'm more of a salery net and conflidence kinda goy
Head First: What do vou mean by “confidence™?
Velocity: I'm most wielul when you're trving to
come up with realistic plans, but not for dealing with
[}]1‘ “"E'xi]!':'ll“[l.

Head First: S0 you're rea
begimning ol a project?

v only useful at the

Velocity: Well, I'm uselul then, but at that point
I'm usually just set to py default value of 0.7, My
role gets much more mieresting as vou meove from
Fiteration | to leration 2 and onwards.

Head First: And what clo you offer for each
iteraton, conhdence?

Ly ] W “a an T " - I + ™
VeIloCITy: Absolutely. As you move Irodn one ieration
to the next vou can recaleulate me to make surve that
vour can successfully complete the work you need o

Head First: 5o vou're more like a retrospective
plaver?

Velocity: Exactly! I tell you how Last you were
performing i the last teration. You can then take
that value and come uprwath a chunk ol work in the
rest irersron tar vou can be mach more conliden
that you can accomplish,

Chapter 4

This week's interview:
Keeping pace with Velocity

Head First: But when the unexpected comes along,..

Velocity: Well. [ can’t veally help too much with
that, except that i yvou can increase your team'’s
velocity, ol might be able o G m some more wiork,
Bunt that's a risky approach...

Head First: Risky because vou really represent how
fast vour team works?

Velocity: That's exactly my point! [ represent how
fast VO Teain wirks, I 1 LAY st Wi anl Volir
tean, that’s 3 developers total, can get 40 days of
work done inan teration, that's 20 work davs long,
that doesn't mean that there's 20 days there that vou
could possihly use i vou just worked harder, Your
tenm s always working as hard as they can, and 'm
a tmeasure of that The dungﬂ' 15 when ]J:'npi:' start
using e s i pool o posible extra davs of work...

Head First: 5o, i vou could sum yoursell up m one
sentence, what would it be?

Velocity: I'm the guy that tells vou how fast vour
team worked i the last teration. m a measure

ol how vou perform in reality, based on how vou
perlormed i the past, and Pm here to help you plan
Yenar I“.'."l'l‘“iﬂ.'l'l“- e ‘illi“i‘jﬂ.‘“]l}:

Head First: Well. that’s actually two sentences, but
v Tl Ten you et away wills thon, Tlanks for making
the tume to come here t:u‘|:|3', ‘h"{'hu'ﬁ}'.

Velocity: 11's been a pleasure, mice 1o get some of
these things oll” o my chest.,



5 pood-enough design

Getting it done with
«~ great design *

Well, he's not really perfect,
but he's here, and sometimes
that's good enough.,..

Good design helps you deliver. In the last chapter things were looking pretty
dire. A bad design was making life hard for everyone, and, to make matlers worse, an
unplanned task cropped up. In this chapter you'll see how to refactor your design so that
you and your team can be more productive. You'll apply principles of good design,
while at the same time be wary of striving for the promise of the “perfect design.” Finally
you'll handle unplanned tasks in exactly the same way you handle all the other work on
your project using the big project board on your wall.
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bringing |Swoon under control

iSwoon is in serious trouble...

In the last chapter things were o pretty bad shape at Swoon. You had some relactoring work
to do to improve your design that was gomg to impact vour deadlines, and the customer had
piped in with a surprise task to develop a demonstration for the CECY of Starbuzz. All is not
lost, however. First let’s get the refactoring work done so that vou can turn what looks like o
!ﬁli!] miter a1 way of HI:['[‘{“HH g your flr."l.'l'lulmu'nl work, The current :I:'eti:gu called for lots of
changes just o add @ new event:

The UmL desiqn of Biem

Chapter 4 |f
need a rcEmhe-r an Lm.'_,
Event events theek out I'd"FPthdix i I
~ 0%
# gethamel) iring I/
SeeMavseEvent
= name : Skring = “Coebosis” A date tontains
one oF more events
+ nethamel] Siring
. _

= it e mnt et - Epp )
ﬁnq"m

a: I'"ﬂ_ffrfw.fﬁ“é E“f_'

bodosn | | e Bntlenent + ot

bocfrdn

A date has a list of all the
events allowed for that
?irjf.h‘.ﬂar date.
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good-enough design
ot rpen your pencil
=
. Write down the changes you think would be needed if...

Ma{ would hﬂvt to
do to the sof4

‘ tware 44
|m=r‘-||:m4:n1; 'HM‘L:‘ ﬁhangﬂ?
v

...you needed to add three new event types?

-.you needed to add a new event type called “Sleeping over,”
but that event was only allowed on the third date?

K J'hr v.:ulud#cﬁvfntr ) method will
cfr{arnh' Lome in Jﬂahd‘f heve
...you changed the value of the name attribute in

tha MArdarElasuavre Buamté ~lace o ﬂe.-u#l:l.ﬂ.lll-llﬂ-”,
RIS WWiHWTIE IS SkVEIIR WIS W Wil IVYFWSE 2

----------------------------------------------------------------------------------------------------------------------------------------------
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detecting bad design

a our pencil
%r?m }’ Szmnl

-.you needed to add three new event types?
We'd need a new event elass for each of the new £

...gne. or_cach Type of ev h.mid.nmﬁ..h.b.i:.&dﬂcfﬁ..thc.ﬂh:ﬁmik.fﬂmt................
ke class. Then, sach ?jf.i;h#. date. tlasses, howevey many. theve ave, willneed...............
...ie.bf.h?ﬁ:tﬁ;d.fce,&llm!gr disallow) the theee new fypes. of event, depending...............
..on.ik_the. evert. is allowed. for that date.............. R
...you needed to add a new event type called “Sleeping over,”

but that event was only allowed on the third date?

You were asked to write down the changes you think would be
heeded if...

A new event, tlass would be added, ¢alled something like "SleepinaOverEvent.” ...
.Then.a.rew. method. called 'sleepQuer.. needs 1o be added to the Date tlass so.............
.the.new.gvent. can be added to . date. Fivally. all theee. of the existing.date..............

. &lasses would need 1o be wpdated. in order. o specity that only. the thivd date..........
.Allows. 3 SleepinafvecEvent. to_be spesitied

...you changed the value of the name attribute in the
OrderFlowersEvent class to “SendFlowers™?

All three of the diffevent contrete classes of Date would need to be wpdated so that the logic that
.. debides \F 3 particular event s dlowed now wses the new name in reqards to the OvderFloversBvent
elass's name attribute value thange Also, the value of OvderFlowerEvent's name will need o ehange
“hrom “OvderFlowers’ £ “SendFlowers,” then Finally the class name will need fo be changed to "
" CendFlowersEvent so it Tollows £ Hé'}-r.é'-.'.".;-a"c:-'#é-'-f.‘:ué; we're currently using Yor dafe events T

Wow, that's not good...a single change means
we have tn mees with a hunch af clasass Can't
we do something about that in our design?

Well-designed classes are singularly focused.

-II] I |II'I'IIJ’!'II| |Il'rt‘ i:'i []]il‘ 1-| N i'H“ '|}-I|'[i| l"il'l' |H'hi|'1'it]l' ]il';l‘ !‘1|"rIIIiH_1_:I
I'Enl.w'r\. I,|14' |n_L|rj|' Iil-r' |]|..I|I |H~lj;|.'..'iur i‘i !‘il!l'r':ilt il OVET A |||I nt'
different classes. So what seems like a sinple change, like the name
in UrderflowersEvent being changed (o “SendFlowers,”
terns nto 4 multi=class mess of modilicanons.
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good-enough design

This design breaks the single responsibility principle

1Swoon s such o headache to update because it breaks one of the lundamental prineiples of
good object onented design, the single responsibility principle (or SRP lor short ),

Single responsibility principle Yﬂl[*" e
Every object in your sysfem should have a

single responsibility, and all the object’s . l C[
services should be focused on camying out lmP emente
that single responsibility. 11 l
’ the single
Both the Date and Event class break the single % I
responsibility principle I'ESP&HSI])IIJ‘:Y
When a new type ol event is added, the single responsihilin " "
principle states thae all you should readly need to do s add the PrlnCIPlE
new event class, and then vou're done. However, with the current
desigm, adding o new event also requires changes inthe Date class
and all of s subclasses, cort ec-l I-}r Whe n
Eﬂﬂ]’l ﬂ'f }’UHI'
M L]
— ]
T you add a new gvent ~ allowedEvests - Stringl] Dl)lects 1135
bype, you have to 3dd 3 T seeMont] vod
o bere. s | sttt s only one reason
+ obeDatel) boclean
- whisicborbioert  Eent) J 1o Cllﬂ e,

ThedDale

—_— el
phandt ey
and then u?da'l‘,t eath QF these N‘l Fhese tlasses '::3"" o 'puJL e \t :t'
subtlasses of Date to allow or dizillow Eheir behavier :i"]r*tm harst behat

the new event Lype flasses the
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design refactoring

NE Exegrcise

Your design at the moment makes it hard work to add events, change event names,
and even deal with additional daies. Take a look at the current design and mark up

what changes you'd make to apply the single responsibility principle to the iSwoon

design (and in the process, make il easier o add new evenis and dates).

e PO e
The Date elass cu'rrtn'H'f

l‘thrET- the [Jﬂh of seeing | 4 sumn\riﬂf} :\'ﬂid -
i a particular event () word
5 appropriate for 2 - ﬁoﬁRﬁhuran‘t g There's 3 method

'Far{'..:..lar date. \ - dt‘rFlﬂ"‘trso -.uoid for each ‘E'}l?g aof

nDah:U ‘boolean :m;{ that ean be
f ﬁdg{gﬁfgnffﬂenf : Event):boolean dded to a date

ThivdDate

- ‘rihda'l'-'ﬂﬁ'“{{ﬂm{ : Efi‘ﬁean

FirstDate

" ardstntlcent Bt

_ validateEvent(event :Eﬁcan

s il

™ | F
i SE ™ ‘I:.hnds
All of the lonit n these me
weeds +o be updated every time you
add a new type of event
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good-enaugh design

R emember, eath tlass should be
vesponsible enly for itselt, and
shouldn't 'rt|"ll on ‘:'hir.nﬁ foing on
inside other tlasses

Event

7 getName() : String

=

A
[ |'J
SeeMovieEvent QoToRestavrantEvent
— name : String = “Seu"a"hwir m = - mng =
| el © A “GoToR estaurant”

+ getNamel) String \ }

[

Ihe di-F-F:Jrenﬁ Date elasses have 4o
VPR, ey 1k | 3

nOME WAL THhESE name things 3

to detide what events are aa:m:.;
on & specific date, bul if the name

the event thanges, the Date
subtlasses have 4o thange, {0

If you're feeling stuck, furn the page for more on

-+ sethanel) si/v/ X@ Shring }

—

OvderFlowersEvent

—_—

—

"OvderFlowers”

Answers on page 162.

the single responsibility principle...

you are here »
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srp analysis

Spotting multiple responsibilies in your design

Most of the time, you con spot classes that aren’t using the SRP
with a simple test:

o O asheet of paper, write down a bunch of lines like this: The [blank]
[lanks] itself You should have a line like this for every method in the class
you're testing for the SRE

9 Ins the first blank of each e, write dewn the class name, In the secand
blank, write down one of the methods in the class. Do this for each
methed in the class,

a Read each line out loud (you may have to add a letter or word 1o get it tn
read normally), Does what vou just said make any sense? Does vowr class
really have the responsibility that the method indicates ir does?

If what you’ve just said doesn’t make sense,
then you're probably violating the SRP with that
method. The method might belong in a different
class—think about moving the method.

5 what

SR s e
d look |;
i ke.
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good-enough design

w your penci
Apply the SRP to the Automobile class.

Do an SRP analysis on the Automaobile class shown below. Fill out the sheet
with the class name methods in Automobile, ke we've described on the lasl
page. Then, decide if you think it makes sense for the Automobile dass to
have each method, and check the right box.

_ Automobile

+ start() vad

+ stop() void

+ thanaeTives(tives : Tive[1) wvoid
+ drivel) void

+ aetOil0) int |

Follows Violates
SRP SRP

3 o

/
make sense, then the method

on that line is
waliing 41 S
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single responsibility

g

Apply the SRP to the Automobile class.

Your job was to do an SRP analysis on the Automobile class shown below, You
should have filled out the sheet with the class name methods in Automaobile, and
decided if you think it makes sense for the Automobile class to have each method.

Follows Violates
SRP SRP

§ 3

g o

This ome was 3 little
ﬁru‘-lry—' we thought +hat
thould have thought m'-:'-:"'! while an automobi ~
IE:-:L bhis one, and what: “get’ tart and ohoe mj; !i:ﬁ
means. This is @ mrl;::d Ehﬂ: ] H‘iﬂy the rgmh;”:} of 3
veturns the amount ot ail in th driver 1o drive the gar.
sutomobile—and that i something '
that the automabile should do
\ Cases like 44
Just 2 5...'45{-;,_?; .‘ff: nabysis s
h‘"hhih:mjm fadng,{..
Lommon senss Gmen H“t. using

and your awn Cxperiente.
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good-enough design

Going from wmultiple responsibilies o a single responsibility

Omee yvou've done an analvsis, you can take all the methods that

don't make sense on a class, and move those methods to classes

that do make sense [or that particular respoansibiling:

Ir't '_1 a d'r-i 'r'l!l-‘;

FeSPonsibifity 1
he av, ng{?{t Give

ﬁu‘!:wnobitt

m.fw-mh:: iself

+ start() void
We used owr analysis 7 ‘&Fn void

bo Cinure + thange Tives(tives : Tivel])
Ehese four Iﬁ:‘“ + drivel) void

rui::_“:_‘;‘ 7 + wash() :veid

respons!

P.Iu{,..qbiif |+ ehetkDil0) void
+ 56“:01'[} :ih{

A Carlazh
class tan

_"‘-———-..______3‘ + washla © Automebile] vaid

Now futomobile :__ ﬁu{pmnbilt
has enly a single .
uwzbahﬁr o |+ startl) wvoid
dealing with its + stopl) void

own basie funttions I 5‘{:&"} ant

J

\,‘ Methanie
+ thanaeTiresla - Automobile, tives | Tiwes[T) woid
A
I
A methanie is responsible for
thanging tires and thecking
the ol on an aubomohile

.I.Ln.u.n e TR Tt

Lir=ieyal

Q: How does SRP analysis work when a method takes
parameters, like wash(Automobile) on the CarWash class?

A: Good question! For your SRP analysis (o make any sense, you
nead to include the parameter of the method in the method blank. So
you would write “The Car\Wash washes [an] autemobile itseif ” That
method makes sense (with the Autemebi le parameter), so it
would stay on the CarWash class.

Dumb Questions

Q,: But what if CarWash took in an Automobile parameter
as part of its constructor, and the method was just wash()?
Wouldn't SRP analysis give you a wrong result?

A: It would. If & parameter that might cause a method to make
sefse, ike an Automobi 1e for the wash () methad on
CarWash, i passed info a class's constructor, your SRP analysis
might be misleading. But that's why you always need to apply a good
amount of your own common sense and knowledge of the system in
addition to what you learn from the SRP analysis

you are here » 159
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don't repeat yourself

Your design should obey the SRP, but also be PRY...

The SEP 15 all about responsibality, and which objects o your system do what
You want cach object that you design to have just one responsibility to
[oeuz on—and when :-n:lt‘lt'lhin_:,_{ about that resp -n.‘:.'tl:-”'il'!. Li |'|.'.1J'|_'.,',L'1. i 'l ko
exactly where to look to make those changes in vour code, Most importantly
:-,:u:'“ avind what's called the nFPIE effect, where one small 4'!;;1r||_'|1' fox Yot
solfware can cause w ripple of chamges throughout vour code,

But there’s a principle that goes hand m hand with SEE and that's TYRY,

Avold duplicate code by abstraching or I
separating ouf things that are common and |
placing those things in a single location ?

i

The different Date classes are not DRY

Each of the differem Date classes (FirstDate, SecondDats, ThirdDate)

have almaost identical behavior in their validateEvent () methods. This not

only breaks the SEE but means that one change in logic—like specifying that vou This auitkly burns into 3
il .i||'ll|;||]‘_p H]l'r'1l Cver on the second date wiottld pesult in :'||.I||||._-|L'~ tiy thie Jt:g.:iﬁ."s-.ff ﬂr-.B'm‘l.'.l'l"-'='“"t'e "'Elhb“art
iI'I i-l” 1!||'r'|‘| ii’lhﬁl'h.

These methods have nedrly !
idertital tode ok this dhould be @

Hhree separ ske piet

DRY is about ]naving each prece of

information and behavior in your

e behavier, net
es ok fun&mﬂh‘t‘f

system 1n a _gi_ngl_e, sensible Place.
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the
Dum

Q: SRP sounded a lot like DRY to me. Aren't both about
a single class doing the one thing it's supposed to do?

A: Theay are related, and often appear together, DRY is about
putting a piece of functionality in a single place, such as a class;
SRP is about making sure that a class does only one thing, and
that it does that one thing well. In well-designed applications,
ane class does ane thing, and does itwel, and no other classes
share that behavior

Q_: Isn't having each class do enly one thing kind of
limiting?

A: It's not, when you realize that the one thing a class does
can be a pretty big thing. For example, the Event classin
iSwoon and its subclasses only store and manage one thing, the
details of the specific event, Currently those details are anly the
nama of the event, but those classes could store any of a host
of details about an event, such as tmes, dates, notifications

and alarms, even addresses. However all this exira information
i sfill only about one thing, descrbing an event. The different
Fwent classes do thal one thing, and that's all they do, so
they are great examples of the SRP

Questions

good-enough design

dqre no

(»1: And using SRP will help my classes stay smaller,
since they're only doing one thing, right?

A: Actually, the SRP will often make your classes bigger
Since you're not spreading out funclionality over a lot of
classes—which 15 what many programmers not familar with the
SRP will do—you're eften putting more things into a class.

But using the SRP will usually result in fewer classes, and hiat
generally makes your overall application a lof simpler to manage
and maintain

Q: I've heard of something called cohesion that sounds
a |ot like this. Are cohesion and the SRP the same thing?

A: Cohesion is actually just anather name for the SRP. If
you're writing highly cohesive softwara, then you're comectly
applying the SRP. In the current iSwoon design, a Date does
twa things: it creates events and it stores the events that are
happening on that specific date. When a class |s cohesive, it
has one main job. Soin fhe case of the Date class, it makes
maore sense for the class to focus on storing events, and give up
{he respansibility for actually creating the events.

Want 1o kney ke

ﬁlh\}ec-f: Dviented A
fr'_..

et

o wmake sure you’ve worked through and
solved the exercise on pages 154 and
155 before turning the page...

For extra ?ﬂ"lh'ii.!nu 'IZ""]r to ap
a5 SRP to come up with 3 red

:ll:ouf desian
Principles? Cheek o, ftead ;.:Ek i
nalysis and Dc:ian

?1\: E}RH’J a5 '\N[“
lly areat design
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refactoring iSwoon's design

L
e
. \ON
You were asked fo take a look at the current design and mark up what changes you'd

make 10 apply the single respensibliity principle to the ISwoon design 10 make it a
breeze lo update your software

Now the same Date

obj 15 Ly The Date tlass now follows the SRP
daﬂifﬂt Elijw;,.ﬂ! 5|r:.c?!; krows only that it has to
LOth. The fs ;” :.-;“EW towtain 3 rumber nl: E'UE'I']‘{::, an:;l
m-"‘:ﬂm‘:cs this J]-iis. ;rh:{ ::'Ej: number it i Ust, Znd,

: ¥

.

A date only needs o ‘_. dateNumber : int

know what rumber it ‘.’/.77

w [t 'I-l.ihd-|ﬂ add'ma .:in

Everd (whith uses logic {
from the Event elass),

-ihd ﬁ,umﬁ on l'.'l-ijl:/t-

T addEvent() boolean
+ 5ﬂf}l\Da‘l:.CO ='DDOIEEH

When an event is added, the date
calls the event's dateSupported( )
method with its date number to see ik
the event is allowed. So dealing with
Lhe events is lefE up to the Event
elass—that's aood SRP there

I L mid 3w fe 1S
L (s

hat Lhumsy mney:
T:l ;cnngcv n!f.;f_d, pow that
3 Date knows what pumber
ik 15, o mort FirstDate,
S-tf.nﬁdDaJE: tlasses

- w‘ihdi{:ﬁ#:nﬂ:\rﬁh{ i E\rcni:.i:'

boclean
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good-enaugh design

Eath event k i
which dates i';'?:va:;:n The description of the cvent
AT AR ',,IF s a-l;{rlbu{ts.
vather than beimg part of the
elass definition.
A date still i
ﬂ!!&&d 'E: ::hﬁ. E 't _|
ven
k: events — allowedDates : int[]
0. — deseription : String «—
e — —_—
Event(allowedDates : intl], deseription : S‘|:rin5

)
+ di'[;egu??nr‘l'.tdfda'!:t“o ¢ int) ‘boolean J

This is @ consbruttor and is talled
when an event is treated Any This lets dates Find out if $his Came 35 dates: any number of
event instante needs to know two event is allowed. [¢ takes the d obs PR L
hivgs: what. dates i ek on number, and handles all the event now be defined and added
and what its destription is logic. itself (more SRP in action, AT RUNTIME!

along with a little DRY).

No need for lots of subclasses for See l
eath 'i:TpE of event; one elass tan

now do the job for every *I:ﬂon |
event Each event fype jus-f: an | — nan GoTok Event
ms{:-ar-f-: o-F the Eu:n tlass. il
{ = hdme Eb"""ﬂ = "QoToR estauwrant!’
T qe e

—

[ﬂﬂmc” =E{'_r|nﬂ J
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standup meating

The post-refactoring standup meeting...

164

Se, it's halfway through
Week 3, how are we doing?

Bob: Got it all done, we now have a r('::|l'g.' {lesabale ]1i|'\| (o
|||' mrﬂu;ln' I||.'|l [t b1 ] .-.ulm]uzurl v ||u||||.r|'r t:l' ||iﬂi'|‘:*]5l I1|H'~.

ol dates and events.

Lawura: That's great! Sounds like the extra work might
F:-.l‘_.' ofl {or L=, WE e ol & tont of pew events to aded..

Bob: Oh, it will. Now we can just write one or two lines
ol coele, anad, boom, the new event is in the system, We
allowedd between two aned live days for each event, and

now 1t only takes a day, at most.

Mark: You're not kidding, ve already added all the
new events, And 'm sure we could make some more

'illl[ll'll"ul'[lﬂ'l'l[‘\ P2k ] '|ﬂ'||.... III

i
P . . ' ¥
[.ﬂ“rﬂ.: IL!"h'lll. ||Iht h'"”-l\. LA S I I'! TN rlll' ‘ii'll"r'n'il'l'li' 15 -I &
mrre than good enough, sctually, Let's oot siarting miaking K _

mine changes just because we can,

Mark: S0 what's next?

Dol WA wvair plud Thie sand dlan mafrcdooasend e a b Towdy
ERLIERS VAR, TRNA LR B VT O LIRS PO AR MR LT, 1L R R
tlkl' W ||...ﬂl"‘-\-l e LEnrne K 11 RS LH ||H' l'li_'HIl.l ||'|-I| ‘FII'

Starbuze CEO wanted.., =

d'lﬂm qre noe -
Dumb Questions

Q_,: When Laura says that the code s
good enough, what does she mean?

A: Good question! We'll talk a lot mare
about testing in Chaplers 7 and 8 and how
you can be confident, and prove that your
code does what if should

Chapter 5



good-enough design

*I'En'l are {hg grll'jlhi‘
evert tasks fFrom —

\_) ol i ik

Create a “Bock
Restaurant” event
lass

[ Thanks

6,—\ adding an evert means Just one or

to Your new d!ilﬂ_h whewe

two lines of oF ‘new tode, all of
these

tasks have beer done in one day

instead of seven!

Burn DOW‘I"I

Days left

A great Jesign helps you he more
PRODUCTIVE as well as making

your software more FLEXIBLE.
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unplanned work

Unplanned tasks are still just tasks

The Starbuez CEOs demo is an unplanned task, bat you deal wath i gust like
all the other tasks on vour board. You estimate it, move it to the In Progress
section ol your board, and then go to work.

m—

-

o for coffee
Auser addsa

Title:

Description:

Unplanned tasks on the board become planned.

An unplanned sk may start out differently, but once it goes on
vour board, 1t ireaned just Tike all vour planned asks, In G, as
so0on as Yol assiom the task and glve 10 an estimate, 1 really isn'
unplanned amymore, 105 just another task that has to be handled,
along with evervthing else i vour project.

And that's how vou handle a sk that starts out unplanned from
its inception to completion: just ke any other task, You estimate
it mmowve 1t o the Tn Pruu"rr:m‘ sectinn of vour Fardd, ool work 1t
unti] 1t's done. Then you meve it o the Completed secnon and
Mo 0.

166 Chapter 5

— T

unglanned taski
| Lied batk to 3 wev

The task has 8
dch‘.ﬁ?hmr drn
gsl;imﬂ*.tn and

s assigned to

r"hnjf unplanned 435k are someone.

arbuer. reated fike L
oo e vest of

It doesn't matter how

a task starts out. Once
it's on your lmarcl, it's

got to be g_s_s_igricl,

estimateJ, and worked

on until it's cnm])lete‘



good-enough design

Part of your task is the demo itself

Ln addition to the tme yon'd spend working on the demo, yvou've got
to think about time spent actually doing the demo. If vou and your
lead web programmer both spend a day traveling to Starbuzz and
showing of T iSwoon, that's got to be part of your task estimate.

Your estimates should be mp@

1 When you're estimating your tasks, you should come up with the time it

i takes to complete the task—and sometimes that involves more than just
i code, I you've got to demao the code or meet with a stakeholder, melude |
I time for those actvities, too, i

Four davs £ d
o the dcvclofmnt, i
dnother day for the attual demeo ;\dd

a5t ions

field Follow—up q

.y

Mice...can you email me the minimum system
requirements? And does it work on Safari and
Firefox, Too? I want to start spreading the
werd to our customers right away.

N Leok! More
unPlanned tasks
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good-enough delivers

Fireside Chats

“Good Enough” Design

Hi! 50 you're a Perlect Desim? Man, U've always
dreamed abom meeting vou!

Why's that?

Yeah, | suppose so. As long as | help everyone be
productive and meet their deadlines, and the customer

is metting the software they need, then 'm doing my job.

Huh, I pever thought of it like that | thought when vou
carne along evervone would be all hugs and kisses.

What do vou mean? Ater all that hard work vour teaim
llliﬂt]l still b albsle v miake YOIl EVETL TTOe, t*rr..,]u_‘]'ﬁ*r[f

168 Chapter 5

Tonight's talk: A sit-down discussion between
Perfect Design and “Good Enough” Design.

Perfect Design:

Thanks. Designs Tike me are pretty rare, In Tact T may
b thie omly one you'll ever meet,

Well. the problem is that its really hard 1o come up with
a design that evervone thinks s perfect. There’s always
somehody out o get me with their cetesms. And with
refactoring, 1 keep getting changed. Bot vou're prety
valumble yoursell, you koow..

You ser, that's the thmg, People spend so much teme
o e that they never meet their deadlines, they never
deliver softwire, and they never get paid. That can
make me pretey unpopular [t kind of sucks, reallw

Not at ofl. Usually by the time T show ugs, the teom s
runming late and I can’t help out anywhere near as
miuch as as thev thought, And then there’s always the
danger that I'm not completely perfect,.,

Unlisrtunately, ves, You see, perfection is a bitol a
mioving targel. Sometimes, | just wish 1 eould be like
vou and actually deliver. Mavhbe not great, but—



“Good Enough” Design:

Hey, wait a second. That sounded prety condescending,

Yeah, 1 SUPIHOISE eVEryoe 15 preay stk when T ]]1'}p
them get great sofivare out ol the door. But 1 always
ligured that [was second class somehow and that they
loved you...

So really what vou're saving s that you'd Bike to be a
dlesign Tor soltware that actually got delivered?

Bo, | guess I'm good enough to get the job done, 10
meet the customer’s needs, and to he eqsy enough b
work with that my developers can develop code on time.
That's what really matiers.

good-enough design

Perfect Design:

Well, sure. Everyone ships you oun beciuse vou deaw

a line e the sand and say vou're fnshed when the
custorner gets what they want, 5o even though vou're
not perlect you deliver, And a developer who deliviers
great soltware, whether its designed perlectly or not, is
a happy developer

If by love, you mean “never have time for,” then you're
right.

Exactly! | aspire to be you, in many respects, People
wanf to meet their deadlines and o ship software that
the customer will sien ol o That's not setding; that’s

_illﬁl |H'.i;||.__l: f wiel @ h".'rlu]‘wrh anl g:'ﬂiﬂﬁ_ |J:|i:|. Yol ke

developers, right, those guys that ger paid for delivering?
Wesll, I'm now in their good grawes when they've come
up with me and no sofbware (o actually ship...

Yep, don't ever put yoursell’ dosn. Tn this world it's mice
to be perfect, but it better to be ready and shipping,
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end of iteration board

When everything’s complete, the iteration’s done

Onee vou himsh all vour tasks, meluding any unplanned demos lor
forward-lookmg coffee addicts; you should end up with all your user
stories, and the tasks that make them up, in your completed area of
the hoard, And when youve got that, you're finished! There’s nothing

|||LI!{IF[':II ilthl[ i|, 1\'1 (Lef]] fl’H‘ W I-['k i.\- fl(lll_[‘. bl i!‘ E.-'i HIT i1 t‘l':'ililJTl.

i User stovies

170

Chapter 5

Title:

Titdmi

Title:

Title:

Title:

freate s dafa

Order flowers

el

o

Buy jewelry

Order cah

Unplanned Tagks

In Progress

You tompleted all
& these user shories

H‘fm handled the : T —

unplanned weork



good-enaugh design

Remember, the board taptures
ore itevation 3t 3 fime.

[

Complete

. e task was
P — — — — — 1E'F'kﬂ""ﬁl 'I:au{',
You shill Lame
o= 1o = o0 "
I __Days left

_________ Ths task was
l not Finished so
Hhis user story 15
b et T j‘ I : chifted into the
nok. quite Finshed. R rext, ieration

Qrder flowers
s g;,‘.} % All he work
] B £hat you and
your Leam
Buy ewelry tompleted

i
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exercises

..."" _+
* wHaT's -? F?!FQI‘I‘T

Take each of the foll l'l.'n"tllg h’“l.']l]!ji:|l|l."~ anel artifacts lrom this l.|:|il[jll.'t'

and match it to what it dioes,

Unplanned tasks and user storfes

Perfect design

SRP

Retactoring

DRY

Good-encugh design

[ |||."|E! :nf“l |l|i.l|"'d' sulre: |]I-|[ r"ﬂ'l'nll'li'll‘_:
has its place, and that place = only
one place,

With me, the design gets hetter with
small improvements throughout your

£ H'Ii'.

I mke: sure that the unexpected
becomes the expected and managed.

My manira s, “Perfect is great, bu |
deliver.”

I make sure that all the parts of your
software have one well-defined job.

T whiat vou steve for, but altimanely

vy merhl nol chelivier
i S LT s e

172
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good-enaugh design

Software Development Design Cross

Leb's pul what you've learned to use and streteh out your left brain a bill

All of the words below are somewhere in this chapter Good luck|

UlEaEE
Hl SJEEEEEE B

Across

1. Great developers ...

3. When an unplanned task 1s finished it s moved into the ...
column.

A arss bisses. daisin sabs el esibal b s s ciemals s i

&, TULE DR G Tals S SfIuwW .., WIS WIUER LR ]l'i.l‘i.IF

board, including any new unplanned tasks.

6. When a task is finished it goes in the _______ column.

7. An unplanned user story and its tasks are moved into

the ... bin on your project board when they are all finishad
8. It you find you are cutting and pasting large blocks of your
design and code then here's a good chance that you're
breaking the ......... principle

B i5 the only constant in software development.

13. When a design helps you meet your deadlines, it is said to
bea. .. .. design.

14. If & user story is not guite finished at the end of an iteration,

It is moved to the ... bin an your project board
15. A good enough design helps you ...

Down

1. Unplanned tasks are treated the ... as unplanned tasks
onca thay are on your beard

2. When you improve a design to make it more flexible and
EESIST 0 Mainain you &5 ......... Ing e,

8. You should always be _........ with your customer.

6. When all the tasks in a user sfory are finished, the user story
is transferred to the ... bin

& Strvingfora ... design can mean that you never actually
cut any code.

10. When a class does ona job and it's the only class that does
that job it is said loabey the ... respansibility principle

11 An unplanned task is going o happen in your current
iteration once you have added it fo your ...
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exercise solutions

‘..‘i +_
* wWHaAT'S VURPASET
- + caLuUTION

Take each of the following techniques and artifacts from this chapter
and march it o what it does.

| help vou make sure that evervthing

UHP]&TIHEEI t‘r'lﬁk‘i l"iT]III u.,‘l_er .itgr'ieﬁ- has its |:|]m o, and that p]ilL‘r 15 lilll'!f

one place,

1|I||l““h 1mies, |||l' rll".‘i'i]_“l ;Ej'i."i ]'I{'”l:'l' W i‘rl
stmall improvements throughom vour
:iﬂ.'l".

Perfect de:-ﬁg,

1 |“?lkﬂ' siipe that the llilt'.‘i!']i'!'ll'l.'i

SRP

j.ll:‘l CRITNE S l]lﬂ' l'Hl’J‘I“I'll'II .III.III [II.'ll'Iil:-_:t'l].

My mantea is, Perfect 1s great but |

Refactoring

e '] i:'i.'l '['.11

| make sure that all the parts of you
ﬁl':"h'.'ﬂ'l' |:|:|'~'1' e 'l.'u:']]-|||'ﬁr||'1| i'|1I:I.

[ )

DRY

['m what vou strive for but ultimately

vou miieht net deliver,

Gwd—enﬂugh c[eri“i'gn
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good-enough design

Software Deve]opment Design
Cross SoJutjon
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6 version contro]

X . *
Defensive development

Alright guys, listen up. Bob's
writing new code. You've got to \
keep him safe, no matter what ~ R A
happens, understand? A

When it comes to writing great software, Safety First!
Writing great software isn’t easy...especially when you’ve got to make sure your code
works, and make sure it keeps working. All it takes is one typo, one bad decision
from a co-worker, one crashed hard drive, and suddenly all your work goes down the
drain. But with version control, you can make sure your code is always safe in a
code repository, you can undo mistakes, and you can make bug fixes—to new and

old versions of your software.

this is a new chapter 177



introducing beatbox pro

You've got a new contract—BeatBox Pro

Congratulations—you’ve been getting rave reviews from iSwoon, and you’ve landed a new contract.
You've been hired to add two new features to the legendary Head First fava BeatBox project. BeatBox
is a multi-player drum machine that lets you send messages and drum loops to other users over the
network.

Like every other software development project out there, the customer wants things done as soon as
possible. They even let you bring along Bob, one of your junior developers, to help out. Since the
stories aren’t big enough to have more than one person work on them at a time, you’ll work on one
and Bob will work on the other. Here are the user stories for the new features you’ve got to add:

You'l {"a\(e. 4 Bob will Pull tasks

Lasks assotiate from this stor

with Ehis stor 4
Bass Urum = = = = I = = = = = = I = = = =
Ciosedtitist CIO OO OO OMORMODDDFMEA
Open Hi-Hat o I o o A e o R e o I e A e e o o
AcousticSnare [ Lo L L) L W W W W W W
cashoymeal DO OODODOOODOOOOOOOO
Hand Clap o = e = e e e e e e e e e [ e
High Tom o = = = = I = = = = = I = = = I = =
HiBongo o = = e = = = e e e I e e e [ <
Maratas o = = = = = = = = = = I = = = I \
Whistle o [ e = = I v = e e I 7 e e T Th
Low Conga o = = = = = = = = = = I = = = = cha{Box
Cowbell e o e e = e e e e e o I o e e [ P"'°3V‘amf,.
Vibraslap = = = = = = = = = = = I = = = I = = cadFir om
LowmidTom LLOUULOUUOHNUOLONOUODOWM °W's*éa SfJaVa,
High Agogo HEENMUENEEENEMEEE rﬁ"ﬂPOinf
cpenHiConga OO DO OODODOOODODOOOOO ’

¥*You tan download the tode that we've starting with from http:// www.headfivstlabs.com/books/hfsd/
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public class RemoteReader implements Runnable {
boolean[] checkboxState = null;
String nameToShow = null; a“"dﬁ“d) 5
Object obj = null;

version conftrol

Stickies
Task Magets

Let’s get right to the new features. Here’s a snippet from the
BeatBox client code. Your job is to map the task stickies to the
code that implements each part of the “Send a Poke..”" story. We'll
get to the GUI work in a minute.

Task | MDE

. more BeatBox.java code above this Sound an audible alert
when veceiving a poke
message (can't be

public void run() f Task 2 LM&
ery | Add su
o
while((obj=in.read0bject()) = null) { .P? f‘&W
System.out.println("got an object from server"); Chcckmg for the Poke
System.out.println (obj.getClass()); tommand and CVca'l:ins
String nameToShow = (String) obj; 3 message
checkboxState = (boolean[]) in.readObject () ; 5
if (nameToShow.equals(POKE START SEQUENCE)) { 4_ BJ[)
- - Task
playPoke () ;
nameToShow = "Hey! Pay attention."; Merge Poke visual
} alert into messade
otherSequap.put(nameToShow, checkboxState) ; dgﬂavsyﬁxm~
listVector.add (nameToShow) ; {::]

}

incomingList.setListData(listVector);
} // close while
} catch (Exception ex) { ex.printStackTrace(); } 'EaskZ MDE
// close run
[mplement veceiver

private void playPoke () {
Toolkit.getDefaultToolkit () .beep () ; tode to vead the
} data off of the
} // close inner class network. I

you are here » 179



digging into code

Here's the code
{:haf Wl” Yun in {:hc

Stickies
Task’ﬁ?g Solution

We' . .
Herzr;o;:;:);lztacfn' F/rstJhava anymore; let’s get right to the new features
rom the BeatBox client code. Your j '
: . r job was to map th
e eta
gnets to the code that implements each part of the “Send a Poll::e ! stosrl)(/

A\ of this tode 90¢s into
BeatBorjavd \1

. more BeatBox.java code above this

public class RemoteReader implements Runnable {<5\\\
booleanl] checkboxState = null;

//

e imner 025

new thread tontext string nameToShow = null; This s feom
or Bca{Box. — Object obj = null; \:\\3‘\3 cetees
sc‘(\lc‘(-
public void run() { e ‘
ery | This is o inal
Task 3 MDE while ( (obj=in.readObject ) 1= null) { sode-it fiaas
System.out.println("got an object from server") i o < cen
[mplement veceiver gystem.out.println (obj.getClass )i "‘5553‘.’):}\ e
tode to vead the String nameToShow = (string) obJ; from the
= (bool in.readObject ()7
data O‘F‘co-(:{:hc checkboxState (boo eanl]) Jj ]
network. {f (nameToShow.equals (POKE_START_SEQUENCE)) { Task 2

playPoke () ; Add support for

I we
9et the POy
o ?ﬁT—,jE‘\’MENcE‘
Y the poke sop.
ond velace {ne v

with oy alert text 3

)
HCV'C S our new

PlayPoke() met
ore’/ method
that ])us‘(: beeps 2‘0‘,

how.

Cha”chae) add MPB
FOkC—SOIAhd S“PPO\F{:.
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/

you wan{: a veal

nameToShow = "Hey! Pay attention.";

thecking for the Poke
tommand and ¢reating :
a message. 5 ‘

=

otherSequap.put(nameToShow,
listVector.add(nameToShow);
incomingList.setListData(listVector);
} // close while
} catch (Exception ex)
} // close run

checkboxState);

Task & BJD

MCV'SC Po\(c Visua\
alect inko message
display system

{ ex.printStackTrace(); }

private void playPoke() {
Toolkit.getDefaultToolkit().beep();

}

y // close inner class

B

Task | MDE

Sound an audible alert
when veceiving a poke
message (can't be

ahhdﬁnd)




Q; This isn’t a Java programming
book. Why are we wasting time looking
through all this code?

A: Software development techniques
cover everything related to a project, from
organization and estimation down through
code. Earlier, we talked about the planning
and execution parts of a project, and then
we got a little closer to code and talked
about design. Now, we need to dive all the
way down and talk about some tools and
techniques you can use on your code
itself. Software development isn't just about
prioritization and estimation; you've still got
to write good, working, reliable code.

Q: I don’t develop in Java. I'm not
sure what some of the code in there does.
What do | do?

A: That's OK. Do your best to understand
what the code is doing, and don’t worry
about all the Java-specific details. The main
thing is to get an idea of how to handle

and think about code in a solid software
development process. The tools and
techniques we'll talk about should make
sense whether you know what a Java thread
is or not.

RANN

B &ivowew

Bob’s making good progress on his end, too. Can you think of
anything else you should be worrying about at this point?

therejare no
Dumb Questions

Q: I think | must have...misplaced...
my copy of Head First Java. What's this
whole BeatBox thing about?

A: BeatBox is a program first discussed
in Head First Java. It has a backend
MusicServer and a Java Swing—
based client piece (that's Java’s graphical
toolkit API). The client piece uses the Java
Sound API to generate sound sequences
that you can control with the checkboxes
on the form’s main page. When you enter a
message and click “sendit,” your message
and your BeatBox settings are sent to any
other copies of BeatBox connected to your
MusicServer. If you click on the
received message, then you can hear the
new sequence that was just sent.

Q: So what’s the deal with that
POKE_START_SEQUENCE thing?

A: Our story requires us to send a poke
message to the other BeatBoxes connected
to the MusicServer. Normally when

a message gets sent it's just a string that is
displayed to the user. We added the Poke
functionality on top of the original BeatBox
by coming up with a unique string of
characters that no one should ever type

version

on purpose. We can use that to notify the
other BeatBoxes that a “poke” was sent.

This sequence is stored in the POKE
START SEQUENCE constant (the actual
string value is in the BeatBox . java
file in the code you can download from http.//
www.headfirstlabs.com/books/hfsd/).

When other BeatBox instances see the
POKE START SEQUENCE come
through, they replace it with our visual alert
message, and the receiving user never
actually sees that code sequence.

Q: What'’s all this threading and
Runnable stuff about?

A: BeatBox is always trying to grab data
from the network so it can display incoming
messages. However, if there’s nothing
available on the network, it could get stuck
waiting for data. This means the screen
wouldn’t redraw and users couldn’t type in a
new message to send. In order to split those
two things apart, BeatBox uses threads.

It creates a thread to handle the network
access, and then uses the main thread to
handle the GUI work. The Runnable
interface is Java’s way of wrapping up some
code that should be run in another thread.
The code you just looked at, in the last
exercise, is the network code.
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finish the story

And now the GUl work...

We need one more piece of code to get this story together. We need to add a

button to the GUI that lets the user actually send the Poke. Here’s the code to take Task © <Y0|,(>
care of that task:
Add button to GUI
1o send Poke sequence
// The code below goes in BeatBox.java, +’° other BeatBox.
in the buildGUI() method instantes. 5
JButton sendIt = new JButton ("sendIt");
sendIt.addActionListener (new MySendListener());

182

buttonBox.add (sendIt) ; ko create a new

\/_\ F\YS{—, we need Poke Leature.

for ouwr
JButton sendPoke = new JButton("Send Poke"); buttor
sendPoke.addActionListener (new MyPokeListener()); Then we set wp a

buttonBox.add (sendPoke) ; \ k listener so we ean veaet

when it's ¢licked.
userMessage = new JTextField(); Finally, add the button to the box
buttonBox.add (userMessage) ; holding the other buttons.

// Below is new code we need to add, also to BeatBox.java
public class MyPokelistener implements ActionListener ({

public void actionPerformed (ActionEvent a) { Here we create an array of
// We'll create an empty state array here booleans for our state. We can

boolean[] checkboxState = new boolean[255]; < |cav§ .{"h‘"‘ all false betause the
veceiving side ignoves them when

try { it 56'{',5 the POKE eommand.

out.writeObject (POKE START SEQUENCE); <<
out.writeObject (checkboxState);

} catch (Exception ex) {
System.out.println("Failed to poke!");

d the
) 2. o send 3 poke we sev va
\ Heve's Lhe magit MENCE and our a¥ N
magic OKE STAP\T"SE:.QT he sevver will relay

T, the sevve . d
of booleans to hev tlients) an
gquente to H\EC‘:’E\A:: of the eavlier

Le (back on P3%¢ 180).

tode we Wro
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version conftrol

And a quick test...

Now that both the client and server are implemented it’s time to make sure
things work. No software can go out without testing so...

The MusieServer
will listen for
o First compile and start up the MusicServer. tonnettions an
\mn{: out line
eath time it
Sc{;s one-

hfsd> mkdir bin
hfsd> javac -d bin src\headfirst\sd\chapter6\*.java

hfsd> java -cp bin headfirst.sd.chapter6.MusicServer

We use diffecent names here

e Then start the new BeatBox—we’ll need two instances running so rl names
<o we know whith is which-

we can test the Poke.

hfsd> java -cp bin headfirst.sd.chapteré6.BeatBox PokeSender
—

e Now send off a Poke by clicking the “Send Poke” button on the instance ,
we named PokeSender. Here’s our new

Bessbnm COOOODOODOCOOOOOOOOO [ se

Coseditel DODDODODODUODOODOUOEOED [ swp \

ottt DODOHDCOODEOCOOEDEE0EE [ sendkt

aousticsae DD D DD D ODODODOODOOOOO \
- i = Tempo Down IL

Crash Qymbal () 1 L W W L W W DWW Wl W -

waoy COOODODODDOODOOOOCOOD | Send Poke

High Tom e e R ond Doke

HiBongo 1 e o o v o o o o
Maravas 1 o o o o o o o o o

Whistle v e e e e e Pt e [ e e e et e o
Low Conga DODOOO0OOO0OO0O0ONOOO OO Q[ gey! Pay attention.

Herp’ Cowbell 1 o o e e o o o
CV‘CSON,

P Vibrasiap DddddddddoodooQ@
OkeRCCeivCr LowmidTom U UUUUUUUUUUUUW
ihs{ahcc High Agogo o v o e e e v o o o (Y e

OpenHiConga L] L Wl L W W W W W W WWHWHE W
e

\ (Sevw“s"
L messdoe: D\Ne\ e 3%

freve's ouv alee
Excellent! Your changes work as advertised. We’ll

copy the code up to the demo server, and all that’s left
is for Bob to merge his stuff in. Time to call it a night.
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merging changes

And Bob does the same...

Bob finished up the tasks related to his story and ran a quick test on his end. His task
is working, so he copies his code up to the server. In order to do the final build he
merges his code in with ours, gets everything to compile, and retests sending a picture.
Everything looks good. Tomorrow’s demo is going to rock...

Heve's Bob's version O‘c

BeatBox—the SendPicture
button is imF'CmCh‘Ecd-

e

Lid Cyber Benetion:
Bass Drum S M\
conwid DODODODOUOUOUODUOODUOODOOEO =
Once the tasks T A RTR sendit N
are tinish camomy DOOQDOOCOOOOOOOOD |elmsten L
his cd”\OVC waow CQUOOUUDUODUUOUOODUOHOO = = ’:I
he stories ove | EEINEEEEEEREREEEREES s S
to Completeq, -

woens CDODODDODODODODOOOOOOOO
— ibeasiay (e ey e e e e e e e e e
opeHcons DODODODODODODCOOOOOCOOQ

\/

I Com\’ld':cd

)
with the eode so he copies it

he demo sevvey. :
done, ‘{:hith are V‘cadc; ‘éft the build is

Bob’s haFPy

“p

[Tk3
|y
|

morrow.

therelgr e No

Dumb Questions

Q: Why did we make the bin directory before we
compiled the code?

Q: I’'m not familiar with networking code. What’s
happening in that code we just added?

A: On the sending side we represent the sequence settings A: We'll talk more about this in the next chapter, but in

as an array of checkboxes. We don't really care what they're set
to, since we won't use them on the receiving side. We still need
to send something, though, so the existing code works. We use
Java’s object serialization to stream the array of checkboxes

and our secret message that triggers the alert on the other side.

On the receiving side we pull off the secret sequence and the
array of checkboxes. All of the serialization and deserialization
is handled by Java.

184 Chapter 6

general it's a good idea to keep your compiled code separate
from the source. It makes it a lot simpler to clean up and rebuild
when you make changes. There’s nothing special about the
name “bin”; it's just convention and is short for “binaries™—i.e.,
compiled code.

Q: Wait, did Bob just merge code on the demo server?

A: Yup...



version conftrol

Pemo the new BeatbBox for the customer

We’re all set to go. Your code is written, tested, and copied up to
the demo server. Bob did the final build, so we call the customer
and prepare to amaze the crowds.

Heve’s our button—and
the “Send Picture” button

is from Bob’s ¢ode.

Bass Dum L ] L J L J L [ l\
ceseaHiH OO OO OODODOCOODOOOOOOO

peH#d ODODODDOODODOODOOOOOO EEHHPHHE| N~
AcousticSnare L DD D DU DN OOODOOEA 1
czshoymea DO O OOOOOCOODOOOOOOO =

Hand Clap == = = = = = = = = I = = = = = [ = SE“dplmurE

High Tom o J e J v I o I [ o J ot o o o ot I o o o o

Hi Bongo Ddddddodooooooo

Maracas e v e e [ e J v e e o e o e e ]

Whistie e v o o e o o o o o

Low Canga iJ|_i|._||_||_.|iJ|_i|._||_||_.|iJ|_i|.J|_||_.|iJ_|g|:r:m:||-01q:s§q|_|mc|:

Cowbell o J o R v I o o [ B o o e R o ot I o o [ o o \
Vibraslap 1 v e o e e o o o o

LwmidTom D OODODOODODOODODOOOOOO

High Agogo e v e o e o o o o [ o _|5ECH‘ET_pDHE_SEQUEHCE|_
OpenHiConga Lol L L Ll W I L i L i

Uh oh, this doesn t \ook good.

What's 909 ort

I'm not hearing any alert.
And what's SECRET_POKE_
SEQUENCE? I'm not impressed.

So what went wrong?

Our code worked just a few pages ago. So what
went wrong? More importantly, what would
you do differently in the future to make sure
nothing like this ever happens again?

Think bc\/ond, “Do more
‘l:cs{:ihg." How ¢can You
prevent this problem fr-om
otturring in the fivst place?
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disaster recovery

Something’s clearly gone wrong. Below is some code we compiled on our machine

and the same section of code from the demo machine. See if you can figure out what
happened.

. ts runnable {
der implemen

. lass RemoteRea
publlc C

= 11;
pooleanl!] checkboxStatel nu
String nameToShow = null;
Object ob] = null;

<

Heve's the tode From
our mach'\v\c—-ik worked
Line when we van it

public void run() {
= 1) |
. ) =1 dobject()) 1= nul ey
While((Obj‘inéijitln("got an object)from ser
tem.out . : ;
zthem out.println(obj.gétclazz;{
Siring nameToShow = iStrt??)in r;adObject();
= (boolean .
CheCKbOXState ;uals(POKE START_SEQUENCE)) {

And heve’s the
tode oy, the demo

ser
€ Vek—-fhe Code

ToShow.e that 4
L (nameRofie i nked.

play o i L atteﬂtion‘ 7

_ whey! Pay

nameTOShOW

}

c|
otherSequap.put(nameTisa?v,
listVector.add(nameToS o l;St\
‘ncomingList.setLlstData(

1

public class RemoteRead

er implements Runnabl
incansns eee - Sgo%ean[] checkboxState = null; -
e e ex.prin r'ing nameToShow = null;
} catch (Exceptio Object obj
} // close Tun

= null;

public void run() {
try {
while ((obj

in.readObject()) l=
. . ' ! null) {
System.out.pr%ntln('got an object from server") ;
.......................................................... ystem.out.println (obj.getClass 0); ,
.......................................................... Strlng nameTOShow N (Strlng) Obj ‘ ,
EEG?ESOXState = (boolean|]) in.readobject()-

| | méToShow.equals(PICTURE START SEQUENCé))
How did this happen?............................ } EESIVRIEEG O 7 : : |
.......................................................... else |

otherSequap put (na

' . meToShow, checkb ;
;1stVector.add(nameToShow)', Protate)s
} 1ncom1ngList.setListData(listVector)'

What would you do?

} // close while

} catch (Exception ex) {
ex.printStackTrace()'
: ;

// close run
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Standup meeting

afker the b

\AS{’,OV'\CY dcmo

e ‘\:ca"‘)
Y&a\’ at the ¢

Mark: Wow. Bob really blew it with that demo.
Bob: What are you talking about? My code worked!

Laura: But you broke the other story we were trying to demo! It
worked fine before you got to it.

Bob: Wait a minute—why am I getting blamed for this? You asked me
to copy my code up to the demo server so we could build it. When I did
that, I saw you guys had changed a lot of the same stuff. It was a mess.

Mark: So you just overwrote it??

Bob: No way—I spent a bunch of time comparing the files trying to
figure out what you had changed and what I had changed. To make
things worse, you guys had some variables renamed in your code so I
had to sort that out, too. I got the button stuff right, but I guess I missed
something in the receiver code.

Laura: So do we still have the working Poke code on there?

Bob: I doubt it. I copied my stuff up with a new name and merged
them into the files you had up there. I didn’t think to snag a copy of
your stuff.

Mark: Not good. I probably have a copy on my machine, but I don’t
know if it’s the latest. Laura, do you have it?

Laura: I might, but I've started working on new stuff, so I'll have to
try and back all my changes out. We really need to find a better way to
handle this stuff. This is costing us a ton of time to sort out and we’re

probably adding bugs left and right...
\ Not to mention we've going

the wrong way on our burn—
down vate 39ain.
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version control in action

to as

Lef ls Sfarf Wi‘rh v Youll also see 4his veferced 8 likhe

tonfiguration mand
——
move -(:o\rma\ term

VERSION CONTROL

Keeping track of source code (or any kind of files for that matter)
across a project is tricky. You have lots of people working on
files—sometimes the same ones, sometimes different. Any serious
software project needs version control, which is also often called
configuration management, or CM for short.

Version control is a tool (usually a piece of software) that will keep
track of changes to your files and help you coordinate different
developers working on different parts of your system at the same
time. Here’s the rundown on how version control works:

o Bob checks out BeatBox.java

/ from the server.

Q

“Chetk out”
means fou

get a eopy ©
BeatBox.java
that you tan

wovk on.

T need the
BeatBox.java file.

I need the
BeatBox.java file, too.

v peo le tan 3:’(:
2{3‘:\7\/ Yo(: Y’d\c oviginal
£ile while Bob work.s
on his thanges on his
lotal mathine.
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The rest of your team can check
out Version | of BeatBox.java
while Bob works on his version.

gement,
for the same thing,

Bob makes some
changes to the code and
tests them.

(2]

30\)’5 Mat’\\.m; f

The Version

tontro|
< server |ooks

up files and
veturns the latest version
he dcvelopcv-s.

M

Found it )\ here ya go..

The sevver runnin
version tontrol s

Lwave



e Bob checks in his changes.

o

A

M °o

version conftrol

N Checking the tode back in megns
Your thanges ave sent {o Lhe

All donel

Server so others ¢ap get them

@ After Bob checks in his changes, the team
can get an update from the server with

the new code.

Q- So if version control is a piece of
software, which version control product
should | use?

A: There are lots of choices out there for
version control tools, both commercial and
open source. One of the most popular open
source ones is called Subversion, and that's
the one we’'ll use in this chapter. Microsoft
tools such as Visual Studio like to work

tLerelgre no

Dumb Questions

with Microsoft’s version control tool, called
Visual SourceSafe, or Microsoft's new Team
Foundation product.

Version control tools all do pretty much the
same thing, but some offer different ways

to do it. For example, some commercial
systems have strict access control on

where you can commit code so that your
organization can control what goes into what
build. Other tools show you the different
versions of files as virtual directories.

I need the latest
BeatBox.java file.

Some S‘/S‘(:crns
prevent other people
from modi(“yin;«{;:‘
‘Fl't ‘Eha{:)s bcina
edited by someone,
while other systems
handle merging the
dhanacs.

Q: You’re only showing one file and
two developers. I'm guessing it can do
more than that, right?

A: You bet. In fact, a good version control
tool is really the only way you can scale
a team. We'll need some of those more
sophisticated features (like merging changes,
tagging versions, etc.) in just a minute...
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creating a repository

We've assuming \/ou'vc 9ot your version
- tontrol software installed. ,-F not, You tan

download it from the Subversion web site.

First set up your project...

The first step in using a version control tool is to put
your code in the repository; that’s where your code is
stored. There’s nothing tricky about putting your code in
the repository, just get the original files organized on your
machine and create the project in the repository:

o First create the repository—you
only need to do this once for
each version control install.
After that you just add projects
to the same repository.

This tells Subversion o
treate a new rcPosi{:ory... in this diveetory- Abter that Funs, we

3ve our "Posifor)’.

e Next you need to import your code into the
repository. Just go to the directory above
your code and tell your version control
server to import it. So, for your BeatBox
project, you'd go to the directory that

contains your beat box code. If you’re using > o want all your .
the downloaded files, that directory is called N°‘:; \’,m hat chos'\*p*g' ;
Chapteré: t':‘;:o' otk called Peatbor

. . d
A This is the vepository you eveate
: S n :(‘,:? |. On “I:/indows \Iou'" need to

Weve 3 tode: o
*o ""‘Y"v*’ \fov:l ;"\ \ ] use forward slash notation \

ile_Edi T\'HS is :)\AS{
hfsd> Svn import Chapter6 file:///c:/Us&rs/Developer/Desktop/ a "—°"‘.:.c"+'
SVNRepo/BeatBox/trunk -m “Initial Import” < deseribing
—_— =
AN — < what we've
Adding Chapter6\src doing; we'll
Heve's what Adding Chapter6\src\headfirst talk more
we Wa"{"&'l Adding Chapter6\src\headfirst\sd about this
d e
?YT\ c;{:. oce Adding Chapter6\src\headfirst\sd\chapter6 4 later, too
ea—\gn
ta « 3 » Adding Chapteré6\src\headfirst\sd\chapter6\BeatBox.java
the “brunk Sub
£hing for Adding Chapter6\src\headfirst\sd\chapter6\MusicServer. java a: d:c:;:;,h
Y.‘SH—‘ now: Committed revision 1. file it finds
into Your
hfsd> repository for
the Bea{; ox
. . Project.
* You tan get the full Subversion dotumentation heve: http://svnbook ved—bean.com/
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version conftrol

..then you c¢an check code in and out.

Now that your code is in the repository, you can check it out, make your changes, and check
your updated code back in. A version control system will keep track of your original code, all
of the changes you make, and also handle sharing your changes with the rest of your team.
First, check out your code (normally your repository wouldn’t be on your local machine):

This ells Subvevsion 4o theek  This pulls ode from the BeatBox

o To check out your code, out a eopy of the tode. :TJ“# ih the rcPosi'Eorg and puts it in
you just tell your version . / oca d""c‘:{"""‘/ talled BeatBox.

control software what

Fil \&

project you want to hfsd> svn checkout file:///c:/Users/Developer/Desktop/SVNRepo/
BeatBox/trunk ((BeatBox

check out, and where

to put the files you BeatBox\src
requested.

BeatBox\src\headfirst

shbvcrsioh Fu”s our BeatBox\src\headfirst\sd

iles back out the BeatBox\src\headfirst\sd\chapter6
V‘CPosi{:ory and Copies BeatBox\src\headfirst\sd\chapter6\BeatBox. java
fbcm into a new BCB'EBOX BeatBox\src\headfirst\sd\chapter6\MusicServer. java
dnrec{:ory (or an existing
one if ou've alvead ol Checked out revision 1.

a BeatBox dired;ory). hfsd>

You an ve—implement the Poke
< story, sinte Bob broke that
Leature when he wrote tode tor
4he Send Picture story.-

9 Now you can make changes to the code
just like you normally would. You just work
directly on the files you checked out from your
version control system, compile, and save.

This is a normal java file.
Subversion doesn't change it in

This tells Subversion to tommit your any way..it's still just code.

e Then you commit thanges; it will (:igwc out what files
your changes back into \/ou'vc ¢hanged. )
the repository with a

This is a log message, indicating what You did.

describi hat N
R A hfsd> svn commit -m “Added POKE support.”
changes you’ve made.

File_Look What IDid

Sending src\headfirst\sd\chapter6\BeatBox. java

Transmitting file data .

Sinte you onl\/ Changcd one ‘Cilt, . . .
that's all that subversion sent Commi tted revisio
to the vepository—and notice
that now You have a new
revision number.
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merging changes

Most version control tools will try

and solve problems for you

Suppose you had a version control system in place before the great BeatBox debacle
of ’08. You’d check in your code (with commit) to implement Send Poke, and then

Bob would change his code, and try to commit his work on Send Picture:

Bob tries to check in his code...

Bob’s 1

Bob’s piet, .
'mP’cmcnf;{;:: endi
4/

")

svn commit -m "Added pictures."

..but quickly runs into a problem. 7o and Bob oy,

€ same £

Yours into Lhe
AN

Bob's tode

public class RemoteReader implements Runnable {
boolean[] checkboxState = null;
String nameToShow = null;
Object obj = null;

public void run() {
try {
while ((obj = in.readObject()) != null) {
System.out.println("got an object from server")
System.out.println (obj.getClass());
String nameToShow = (String) obj;
checkboxState = (boolean[]) in.readObject();
if (nameToShow.equals (PICTURE START SEQUENCE)) {
receiveJPEG() ;
}
else {
otherSegsMap.put (nameToShow, checkboxState) ;
listVector.add (nameToShow) ;
incomingList.setListData (listVector)
// now reset the sequence to be this
}
} // close while
} catch (Exception ex) {
ex.printStackTrace();
}
} // close run
} // close inner class

Bob’s BeatBox.java

192 Chapter 6

Madc Chahﬁcs

You J“S{: ot
vepository first.

Thc tode on the server,
with Your changcs

ile;

public class RemoteReader implements Runnable {
boolean|[] checkboxState = null;
String nameToShow = null;
Object obj = null;

public void run() {
try |
while ((obj=in.readObject()) != null) {
System.out.println("got an object from server");
System.out.println (obj.getClass());
String nameToShow = (String) obj;
checkboxState = (boolean[]) in.readObject() ;
if (nameToShow.equals (POKE START SEQUENCE)) {
playPoke() ;
nameToShow =
}
otherSegsMap.put (nameToShow, checkboxState) ;
listVector.add (nameToShow) ;
incomingList.setListData (listVector) ;
} // close while
} catch (Exception ex)
} // close run

"Hey! Pay attention.";

{ex.printStackTrace();}

private void playPoke() {
Toolkit.getDefaultToolkit () .beep (),
}

} // close inner class

Eea!!ox.java |




version conftrol

The server tries to MERGE your changes

If two people make changes to the same file but in different places,
most version control systems try to merge the changes together. This
isn’t always what you want, but most of the time it works great.

Nonconflicting code and methods are easy

In BeatBox.java, you added a playPoke () method, so the code
on the version control server has that method. But Bob’s code has no
playPoke () method, so there’s a potential problem. The version on the server has

a playPoke() mc{;hoi.)

Nothing heve.. Bob has no
tode for yla\/Pokc() at all.

private void playPoke() {

Toolkit.getDefaultToolkit () .beep() ; $=

}

Bob’s BeatBox.java

BeatBox.java
Your version control software will combine files |

In a case like this, your version control server can simply combine
the two files. In other words, the playPoke () method gets
combined with nothing in Bob’s file, and you end up with a
BeatBox. java on the server that still retains the playPoke ()
method. So no problems yet...

But conflicting code IS a problem

But what if you have code in the same method that is different? That’s
exactly the case with Bob’s version of BeatBox. java, and the
version on the server, in the run () method: These two bits of code ave in the same place,

Z— but it's not ¢tlear how +o merge them.

if (nameToShow.equals (PICTURE START SEQUENCE)) {
receiveJPEG (),

} else { if (nameToShow.equals (POKE START SEQUENCE)) {
otherSegsMap.put (nameToShow, checkboxSt playPoke();
listVector.add (nameToShow) ; nameToShow = "Hey! Pay attention.';
incomingList.setListData (listVector) } s
otherSegsMap.put (nameToShow, checkboxState) |

listVector.add (nameToShow) ;
incomingList.setListData (listVector)

Bob’s Béé Box.java

BeatBox.java
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identifying conflicts

If your software can’t merge the
changes, it issues a conflict

If two people made changes to the same set of lines, there’s no way for a
version control system to know what to put in the final server copy. When
this happens, most systems just punt. They’ll kick the file back to the 2 Subversion vei

eets .
person trying to commit the code and ask them to sort out the problems. the update cﬁmman)allou.{: t;or’r"m'ét_
: ull Lhe

into
" )’c;)ulr ¢ode, and g, vVersion w,
whevr
o e there are eonfliets in Your £il
public class RemoteReader implements Runnable { yousor{ ou{ thc Cthhc -

yg“ tan use
Chahgcs

|” makk '(:he

r .
boolean|[] checkboxState = null; ¢Commit. fg You éan
String nameToShow = null;
Object obj = null;
public void run() {
try {
while ((obj = in.readObject()) !'= null) { . ££ d S)£ know
~ , Your version tontrol sottware doesn
System.out.println("got an object from server"); . . ﬁY {. d s
System.out.println (obj.getClass()); what +o do with this ton itting tode, ?
String nameToShow = (String) obj; ‘{’,0 ?vo‘{:cé{‘, CVCY'\/OY\C; i{; rc‘cuscs +,o Comvm‘{',
checkboxState = (boolean[]) in.readObject () ; h bl
S wheve problems
if (nameToShow.equals (PICTURE START SEQUENCE)) { the new tode, and marks wp 4
receiveJPEG() ; ndgh{ be.
}
else {

otherSegsMap.put (nameToShow, checkboxState),;
listVector.add (nameToShow) ;
incomingList.setListData (listVector) ;

. boolean[] checkboxState = null;
) // now reset the sequence to be this String nameToShow — null;

j j = 11;
} // close while Object obj = nu
} catch (Exception ex) ({

ex.printStackTrace () ;

public class RemoteReader implements Hunnable {

public void run() {
try {
while ((obj=in.readObject()) != null) {
System.out.println("got an object from server");
System.out.println (obj.getClass());
String nameToShow = (String) obj;

}
} // close run
se inner class

checkboxState = (boolean[]) in.readObject();
, . if (nameToShow.equals (POKE START SEQUENCE)) {
Bob’s BeatBox.java playPoke () ;
— nameToShow = "Hey! Pay attention.';
}

otherSegsMap.put (nameToShow, checkboxState) ;
listVector.add (nameToShow) ;
incomingList.setListData (listVector),;

} // close while

} catch (Exception ex) {ex.printStackTrace();}

} // close run

private void playPoke() {
Toolkit.getDefaultToolkit() .beep();
}

} // close inner class

T
BeatBox.java
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version conftrol

Conflict Resolution: Here’s the file the version control software kicked back to Bob, with all the
conflicts marked. What should the final code look like that Bob commits back in?

public class RemoteReader implements Runnable {
// variable declarations
public void run() {
try {
// code without problems

<<<<L<<< .mine
if (nameToShow.equals (

PICTURE_START SEQUENCE)) {

; :‘;::i‘{’eJPEG(); public class RemoteReader implements

Runnable {

otherSegsMap. put ( ) )
nameToShow, checkboxState),; // variable declarations
listVector.add (nameToShow) ; public void run() {
;; incomingList.setListData (listVector), try {
// now reset the sequence to be this // code without problems

if (nameToShow.equals (
POKE_START SEQUENCE)) {

PlayPoke ();
nameToShow = "Hey! Pay attention.”; | e, .

}
otherSeqsMap.put( | e, .
nAmEToShow, CReckbOXSEAte); |  ©rh i i s s s st sttt .
listVector.add(nameToShow); | seeessess .
inCOmingLiSt.setListData (1istvector); ............................................................................. .

DO>>>>> . r2
} // close while
// more code without problems
} // close run
} // close inner class

Files with conflicts get both the local changes (Bob's | e s :
) and the thanges from the sevver. The ones .
e cccacs mind” and the ==='s are Bob's— // more code without problems
N e s

between <<<<<<< .mine
the ones a?{cv that wp

ones from the sevver.

lose run
“Soss>>> w1’ are the b /e
to the >>> } // close inner class
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resolving conflicts

Conflict Resolution: Here’s the file version control kicked back to Bob with both changes in it.
What should the final section look like that Bob commits back in?

public class RemoteReader implements Runnable {
// variable declarations

public void run() {
try {
while ((obj = in.readObject()) != null) {

System.out.println ("got an object from server");

System.out.println (obj.getClass()); Mkymcdkp

String nameToShow = (String) obj; su?\’o\'{i both

checkboxState = (boolean[]) in.readObject(); khcwbh“c

if (nameToShow.equals (PICTURE_START SEQUENCE)) { ente an
receiveJPEG() ; seq ke

} the yo

sequente so we

else {
if (nameToShow.equals (POKE START SEQUENCE)) { need to "\C.r?’c
playPoke () ; - - khe tonditiondls:
nameToShow = "Hey! Pay attention.";
}

otherSegsMap.put (nameToShow, checkboxState) ;
listVector.add (nameToShow) ;
incominglList.setListData (listVector) ;
// now reset the sequence to be this
}
} // close while
} catch (Exception ex) {
ex.printStackTrace () ;

}

Make sure You
delete the conflict

thavacters (<<<<<<y,

} // close run >>55>553).
} // close inner class
Make these changes to your own copy of Fi.\rs{;, ‘f:c““Subvcrsion You resolved the eonflict in the file
BeatBox. java, and commit them to / using the “resolved” command and the path 1o the file.
your code repository: /

e I}
g hfsd>
. >
yg“fansky this Resolved conflicted state of ‘BeatBox.java’
step if you didn't
"QHYSCEQCowﬂm{ ///_e, hfsd> svnh commit -m “Merged picture support with Poke stuff.”

rom Subversion.

Sending src\headfirst\sd\chapter6\BeatBox. java

Transmitting file data

Now, tommit the Lile
1o Yyour server, adding
acommcnfindma{M5 hfsd>
what you did.

Committed revision 3.
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Now show the customer...

[F=TEoB <)

= ]
il sl
7l
Tl i
1 [l [l
i [l [l
Nl =
Y [l [l

O O
L L
O O
O O
MR~
O O
O O
oo
[
O O
oo
8 &
]
=1
-
L L

Tempo up

Tempn Nown

Send Picture

)é\

mlim
mEm
wlim
wlim
miim
mlim
NN

Heyl Pay attention.
oSty

&

ApePE.
E DL E K E EEEELDEEELE K

CHDEDDOEDEDDODDDEDDE D

“w oL .

Dum

Q: | see how checking out and committing works, but how do
other people on the team get my changes?

A: Once you've got your project checked out, you can run svn
update. That tells the version control server to give you the latest
versions of all files in the project. Lots of teams run an update every
morning, to make sure they’re current with everyone else’s work.

Q: This whole conflict thing seems pretty hairy. Can’t my
version control software do anything besides erroring out?

A: Some can. Certain version control tools work in a file locking
mode, which means when you check out files, the system locks
those files so no one else can check them out. Once you make your
changes and check the files back in, the system unlocks the files.
This prevents conflicts, since only one person can edit a file at a time.
But, it also means you might not be able to make changes to a file
when you want to; you might need to wait for someone else to finish
up first. To get around that, some locking version control systems
allow you to check out a file in read-only mode while it's locked.

But that's a bit heavy-handed, so other tools like Subversion allow
multiple people to work on the same file at once. Good design, good
division of labor, frequent commits, and good communication help
reduce the number of manual merges you actually have to do.

therejare no
b Questions

version conftrol

Ah—there's that alert sound—
and nice pictures too. You guys
really got your stuff together.

Send Poke and Send

itture work.

Q: What is all this trunk business you keep saying to ignore?

A: The Subversion authors recommend putting your code into

a directory called t runk. Then, other versions would go into a
directory called branches. Once you've imported your code, the
trunk thing doesn’t really show up again, except during an initial
checkout. We'll talk more about branches later in the chapter, but for
now, stick with the t runk.

Q: Where are all of my messages going when | do a commit?

A: Subversion keeps track of each time you commit changes into
the repository and associates your message with those changes.
This lets you look at why people made a certain change—for
instance, if you need to go back and figure out why something was
done. That's why you should always use a sensible, explanatory
message when you do a commit. The first time you go back through
old commits and find “I changed stuff” as the log message, you'll be
pretty cranky.

Q; Do | have to commit all of my changes at the same time?

A: Nope! Just put the path to the filename on the commit
command like you did for the resolved command. Subversion
will commit just the file(s) you specify.
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dealing with older code

More iterations, more stories...

Things are going well. The customer was happy with our Poke and
Picture support, and after one more iteration, felt we had enough
for Version 1.0. A few iterations later and everyone’s looking
forward to Version 2.0. Just a few more stories to implement...

The tustomer gave us
Lhis new user story

(which we'll have b Title:
break into Lasks): )

............................ of chats

N

-~

......... ,|<—/

-
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Just like every other iteration, we start
pulling tasks off of the stories and assigning
them to people. Things are moving along
nicely until...



version

Standup meeting

Bob: Hey guys. Good news: I'm just about done with the Windows
Messenger version, and it’s working well. But there’s bad news, too. I just
found a bug in the way images are handled in our Send Picture feature
from way back in the first iteration.

Laura: That’s not good. Can we wait on fixing it?

Bob: I don’t think so—it’s a potential security hole if people figure out
how to send a malicious picture. The users will be pretty annoyed over
this.

Mark: Which means the customer is going to be really annoyed over
this. Can you fix it?

Bob: I can fix it—but I've got a ton of code changes in there for the

new story, the log files, that aren’t ready to go out yet.

Laura: So we’re going to have to roll your changes back and send out a
patched 1.0 version.

Mark: What do we roll it back to? We have lots of little changes to
lots of files. How do we know where version 1.0 was?

Bob: Torget version 1.0, what about all of my work?? If you roll back,
you’re going to drop everything I did.

_ .@gvn\uu
‘P QOQWEWR
The team’s in a tough spot—there’s a pretty serious bug in the released

version, but there’s a lot effort invested in the new version. The new
version isn’t ready to go out the way it is. What would you do?
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dealing with multiple releases

We have more than one version of our software...

The real problem here is that we have more than one version of our software—or
more accurately, more than one version of our source code—that we need to make
changes to. We have version 1.0 of the code built and out there, but Bob found a
pretty serious bug. On top of that, we’ve got version 2.0 in the works, but it’s full of
untested, unworking features.

We need to separate them somehow...

™ on‘k\V\S \\a‘(d
2 /_E::at? 70, buk iEs still £00

\ cmen{a{jon

,\\!{',\\\n5~

ca‘r\\[ in imp )
tonsider veleasing 3

Bea’rox Pro 1.0 r\

-~ 5
I < I
y Y \ -
\(ou s{’,a‘r‘tcd ‘fow.‘(:'\rs{: Y(
"Jura{:\on heve, WY Heve's wheve you wra\?‘:cd ou gre heve.
Lhe initial version up: Version |.0 of the The god
the BeatBor feom softwave... biB shipping
Wead Fivst Java. party..lots of drinking...how

tould there be bugs??

BULLET POINTS You'll always have tension
Q between Lugs cropping up

m  Bugs to released versions are usually a higher priority to
the customer than implementing new features.

m Your bug fixes should affect released software and still be new features in UPCOmng
implemented in in-progress versions of your software.

in released versions, and

. 9
. | , versions. [t's up to you to
m Effective bug fixing depends on being able to locate

tsr?eCiﬁC versions_?; yotur f?ofiyvare and rtn(?ke (I:hange? to WOI']( Wltll tlle customer to
ose versions without affecting current development. N CE .
BALA those tensions.
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version conftrol

You keep saying “Version 1.0," but what
does that mean? We've committed tons of
changes since then into the repository....

ms tall this Ehe

By default, your version control software Some S\[SJCC line.

gives you code from the trunk. NEAD or the man
You're right. When you check out the code from your version control
system, you’re checking it out from the trunk. That’s the latest code

by default and (assuming people are committing their changes on a
regular basis) has all of the latest'ﬁ%features.

File Edit _\Window Help

hfsd> s checkout file:///c:/Users/Developer/Desktop/SVNRepo/
Remember khe brunk BeatBo eatBox
emem

ming

Vina, that keegs comt?

t\?\;ﬁﬂna{:’ s the place \
wh.cvc all the \akest and
tytca{:csjc tode is stored:

A BeatBox\src

A BeatBox\src\headfirst

A BeatBox\src\headfirst\sd
A
A
A

BeatBox\src\headfirst\sd\chapter6
BeatBox\src\headfirst\sd\chapter6\BeatBox. java
BeatBox\src\headfirst\sd\chapter6\MusicServer. java

Checked out revision 1.

hfsd>

But we do have the 1.0 code somewhere,
even if it's not labeled, right? We just have
to find it on our server somehow...

Version control software stores ALL your code.

Every time you commit code into your version control system, a
revision number was attached to the software at that point. So, if
you can figure out which revision of your software was released as
Version 1.0, you’re good to go.

hfsd> svn commit -m “Added POKE support.”

Heve's the vevision Sending src\headfirst\sd\chapter6\BeatBox. java
numbev -Fo\r‘ this set o(: Transmitting file data .

()\87\565} it intreases Committed revision @

with eath tommit.
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viewing logs

Good commit messages make finding

older

software easier

You’ve been putting nice descriptive messages each time you committed

code into

your version control system, right? Here’s where they matter.

Just as each commit gets a revision number, your version control software
also keeps your commit messages associated with that revision number,
and you can view them in the log:

To 56{'« he

we use ‘t\\c

sommand--

Subversion vesponds

b\/ 3iv'm5 us all 0‘(:

\(- -and specify which file to get the log for.

\05,
Yoo _ e —_

r5 | Bob | 2007-09-03 11:45:28 -0400 (Mon, 03 Sep 2007) | 52 lines

Tests and initial implementation of saving message log for Windows.

ITPNIVMENINSONIN 4 | Bob | 2007-08-27 11:45:28 -0400 (Mon, 27 Aug 2007) | 3 lines

that tile.

freve's the

vevl

29 messa

90 with if.

track of
made the
and when.

202

sion num (A

Quick bugfix for 1.0 release to handle cancelling the send picture dialog.

o 3 | Bob | 2007-08-24 11:45:28 -0400 (Fri, 24 Aug 2007) 23 lines
Merged picture support with Poke stuff.

—
And here’s the IR e

36'60 r2 | Mark | 2007-08-21 11:45:28 -0400 (Tues, 21 Aug 2007) 37 lines
Added POKE support.

rl | Mark | 2007-08-20 20:08:14 -0400 (Mon, 20 Aug 2007) | 1 line

Subversion (%29 Initial Import

who ——————————————————————————————————————————————————————————————————————————
Changcs

Play “Find the features” with the log messages

You've got to figure out which features were in the software—in this case,
for Version 1.0. Then, figure out which revision that matches up with.

Using the log messages above, which revision do you think matches up
with Version 1.0 of BeatBox Pro?

Write down Lhe vevision
.................... ' = number you want to thetk

out to 5:{: \/evsion |.0.
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version conftrol

Now you can check out Version 1.0 . . .. . ucotes jou vort e

spetifit. vevision of tode.  We've grabbing vevision 4

o Once you know File_Edit _Window Help _ThatOne /

which revision to hfsd> svn checkouf e:///c:/Users/Developer/Desktop/
check out, your SVNRepo/BeatBox/trunk BeatBoxVl.0

1 1
version contro T —

BeatBoxV1.0\src\headfirst
BeatBoxV1.0\src\headfirst\sd

This \m‘ts the BeatBoxV1.0\src\headfirst\sd\chapter6
tode in 3 eV

divettory) for

\ersion 1-C-

server can give you
the code you need:

BeatBoxV1.0\src\headfirst\sd\chapter6\BeatBox. java
BeatBoxV1.0\src\headfirst\sd\chapter6\MusicServer. java

Checked out revision 4.

hfsd>

e Now you can fix the

€ Onte a9ain,
bug Bob found...

the version tontrol

server gives You normal Java eode
BeatBox.java You £an work on.

6 With the changes in
place, commit the §f§d> svn comr.nit.: src/headfirst/sd{chapterG/BeatBsx. java -m
code back to your Fixed the critical security bug in 1.0 release.

SErver... Sending src\headfirst\sd\chapter6\BeatBox. java

svn: Commit failed (details follow) :

Uh oh, \ooks like
4he server isn

happy with your
wpdated code: hfsd>

svn: Out of date: ‘/BeatBox/trunk/src/headfirst/sd/chapter6/
BeatBox.java’ in transaction ‘6-1’

arpen your pencil
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tagging revisions

(Emergency) standup meeting

204

R £ you've having a problem, don't wai{; for
Lhe next day. Just grab everyone an
have an im\"rom\?{‘,u standup mcc’cmg.

Laura: We could check out the version 1.0 code just fine, but now
the version control server won’t let us commit our changes back in.
It says our file is out of date.

Mark: Oh—ya know, that’s probably a good thing. If we could
commit it, wouldn’t that become revision 6, meaning the latest
version of the code wouldn’t have Bob’s changes?

Bob: Hey that’s right—you’d leapfrog my code with old version 1.0
code. I don’t want to lose all of my work!

Laura: You still have your work saved locally, right? Just merge it in
with the new changes and recommit it. You’ll be fine.

Bob: Uggh, all that merging stuff sucks; it’s a pain. And what about
the next time we find a bug we need to patch in Version 1.0?

Mark: We’'ll have to remember what the new 1.0 revision is. Once
we figure out how to commit this code, we’ll write down the revision
number and use that as our base for any other 1.0 changes.

Laura: New 1.0 changes? Wouldn’t we be at Version 1.1 now?

Bob: Yeah, that’s right. But this is still a mess...

harpen your pencil

- Write down three problems with the approach outlined above for
handling future changes to Version 1.0 (or is it 1.17).

—> Answers on page 217.
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Tag your versions

The revision system worked great to let us get back to the version of the code we
were looking for, and we got lucky that the log messages were enough for us to
figure out what revision we needed. Most version control tools provide a better
way of tracking which version corresponds to a meaningful event like a release
or the end of an iteration. They're called tags.

Let’s tag the code for BeatBox Pro we just located as Version 1.0:

o First you need to create a directory in the repository for the tags. You only Instead of trunk £
need to do this once for the project (and this is specific to Subversion; most the 43 ° di hz‘o' specity
version control tools support tags without this kind of directory). 9s divecttory heve.

\ /. )
use ‘\-l\\c/'F'l Edit_Wi Ten oo
\(oudca“c an hfsd> svn mkdir file:///c:/Users/Developer/Desktop/SVNRepo/BeatBox/tags
wkdiv com
Yo txcaﬂ t:“ -m “Created tags directory”
el v\’.
kaos dive

Committed revision 6.

Here's the log message — and notice it eveates a rcvis.ion.
This is a thange to the ?vo\)ct{:, so Subvevsion tracks it.

e Now tag the mnitial 1.0 release, which is revision 4 from the repository.

We want vevision 4 of the trunk...

With Subversion, hfsd> svnopy -r 4 file:///c:/Users/Developer/Desktop/SVNRepo/BeatBox/
you eveate a {‘,83 b\/ trunk file:///c:/User E&veloper/Desktop/SVNRepo/BeatBox/tags/version-1.0
topying the vevision
You want into the
tags divectory.
Subversion ac{:uall\/
\')uS‘{: velates that hfsd>

-m “Tagging the 1.0 release of BeatBox Pro.” /\

Committed revision 6.

version tag to the
velease. And we want o put that code
into a tag called vevsion—I.0
So what?
So what did that get us? Well, instead of needing to know the revision number
for version 1.0 and saying svn checkout -r 4 ..., you can check out Version

1.0 of the code like this:

svn checkout file:///c:/Users/Developer/Desktop/SVNRepo/BeatBox/tags/version-1.0

And let Subversion remember which revision of the repository that tag relates to.
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branches and tags

So now I know where Version 1.0 is, great.
But we still only have the 1.0 code, and need to
commit those changes. Do we just commit our
updated code into the Version 1.0 tag?

NQ! The tag is just that; it’s a snapshot of the code at the point you
made the tag. You don’t want to commit any changes into that tag, or else
the whole “version-1.0” thing becomes meaningless. Some version control
tools treat tags so differently that it’s impossible to commit changes into tags
at all (Subversion doesn’t. It’s possible to commit into a tag, but it’s a very,
very bad idea).

BUT we can use the same idea and make a copy of revision 4 that we
will commit changes into; this is called a branch. So a tag is a snapshot of
your code at a certain time, and a branch is a place where you’re working
on code that isn’t in the main development tree of the code.

eif
o Just like with tags, we need to create a directory for branches in our project. nstead of brunk, we s\,ch ‘YZ
the branthes d\vct:bo\r\[ eve.

hfsd> svn m/k{iir file:///c:/Users/Developer/Desktop/SVNRepo/BeatBox/branches

-m “Created branches directory”

Committed revision 8.

hfsd>

e Now create a version-1 branch from revision 4 in our repository.

S /— We want vevision 4 of the trunk.. "_\I

r 4 file:///c:/Users/Developer/Desktop/SVNRepo/BeatBox/trunk
file:///c:/Users/Developer/Desktop/SVNRepo/BeatBox/branches/version-1

-m “Branched the 1.0 release of BeatBox Pro.” /\

Committed revision 9.

hfsd>
With Subversion you treate a branth just like a tag; you eopy the And. we want to put it into a branch ealled
vevision You want into the branthes divectory. [t won't actually copy  version-| (not Vevsion 1.0, betause we'l use
3"7{'—“"‘53 it \')us{: stores the vevision number Yyou supplied. this for Vevsion |.| , 1.2, ete).
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Tags, branches, and trunks, oh wmy!

Your version control system has got a lot going on now, but most of the
complexity is managed by the server and isn’t something you have to
worry about. We've tagged the 1.0 code, made fixes in a new branch, and
still have current development happening in the trunk. Here’s what the
repository looks like now:

BeatBox Pro 1.0 r\

' trunk u

14 1

' tag in o - ,X Al )
Now we've 9ot 3 123 ™ °0 \ version-1 l of Bob's

that marks this € in the mai
’;:3‘65_‘0“ as vevsion—l: /‘ \ e

WCIVC 30‘{; a branch ‘cor l.x ‘Fixcs, \(ou,d Lommi{'.
and we ¢an work on that code Lixes o version
separate £rom new dcvclopmeh{:, |.O tode here.

talled the trunk.

version conftrol

fixes are still
bV‘amjhl Whith IS

BeatBox Pro 1.x

QBULLET POINTS

Tags are m The trunk is where your active .
11 _[ development should go; it should
sna]os ots o always represent the latest version
y our coJe. YOU of your software.
m Atagis a name attached to a
SllOUl(I always specific revision of the items inyour ~ m

repository so that you can easily

commit to a retrieve that revision later.

branch, and
never to a Lg

Sometimes you might need to
commit the same changes to a
branch and the trunk if the change
applies to both.

Branches are copies of your code
that you can make changes to
without affecting code in the trunk.
Branches often start from a tagged
version of the code.

Tags are static—you don’t commit
changes into them. Branches are
for changes that you don’t want
in the trunk (or to keep code away
from changes being made in the
trunk).
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working with branches

Fixing Version 1.0...for real this time.

When we had everything in the trunk, we got an error trying to commit old
patched code on top of our new code. Now, though, we’ve got a tag for version
1.0 and a branch to work in. Let’s fix Version 1.0 in that branch:

o First, check out the version-1 branch of the BeatBox code: . .

Notice we didnt need to spetify a vevision here.
,~~____ The branth is a topy of the version |.0 tode.
2

hfsd> svn checkout file:///c:/Users/Developer/Desktop/SVNRepo/BeatBox/

we'll Y\AJC branches/version-1 BeatBoxV1
- in The
his ‘Cé {’;\/l BeatBoxVl1\src
0
?(}; acc’oor\/ BeatBoxV1\src\headfirst
(%

Lhis time. BeatBoxV1\src\headfirst\sd
BeatBoxV1\src\headfirst\sd\chapter6
BeatBoxV1\src\headfirst\sd\chapter6\BeatBox.java
BeatBoxV1\src\headfirst\sd\chapter6\MusicServer. java

Checked out revision 9.

These vevisions numbers s{ao\? meaning as muth, because

U .
we re using {:ags o veferente vevisions instead of
revision numbers.

e Now you can fix the bug Bob found... This Lime,

) . we've working on tode
rom the version—|
BeatBox.java evsion—| branch.

Ty 1

trunk 7
v

/7

We've working heve, in the
vevsion—| branth.

version-1

208 Chapter 6



(3]

version conftrol

...and commit our changes back in. This time, though, no conflicts:

hfsd> svn commit src/headfirst/sd/chapter6/BeatBox.java -m “Fixed the
critical security bug in 1.0 release.”

he Q'\* is n Sendin src\headfirst\sd\chapter6\BeatBox. java
g P

the branch-
N Committed revision 10.

hfsd>

We have TWO code bases now

With all these changes, we’ve actually got two different sets of code: the
1.x branch, where fixes are made to Version 1.0, and the trunk, which has
all the new development.

A

|
o

Our trunk directory in the repository has the latest and greatest code
that’s still in development (and Bob applied the security fix there, too).

We have a version-1.0 tag in our tags directory so we can pull out
Version 1.0 whenever we want.

. attuall
We have a version-1 branch in our branches directory that has all Dont (Iorgc{- when ‘you 1

of our critical patches that have to go out as a 1.x version without any do velease vl with £2‘Zs:,| Vi

of the new development work. K_/ patehes) ch;{:c a {:)c:l o
i s divettor .
‘;cth\:af\isko that version \ater if
you have to.
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branches, tags, and subversion

Qj I've heard branches are a bad
idea and should be avoided. Why are we
talking about them?

A: Branches aren’t always a bad thing;
they have an important place in software
development. But, they do come with a price.
We'll talk about that over the next few pages.

Q; What else can tags be used for?

A: Tags are great for tracking released
versions of software, but you can also

use them for keeping track of versions

as software goes through testing or
QA—think alphal, alpha?2,

betal, ReleaseCandidatel,
ReleaseCandidate?2,
ExternalTesting,etc. It'salsoa
good practice to tag the project at the end of
each iteration.

Q: Earlier, you said not to commit
changes to a tag. What's that supposed to
mean? And how can you prevent people
from doing it?

A: The issue with commiting changes to
atag is really a Subversion peculiarity; other
tools explicitly prohibit commiting to a tag.
Since Subversion uses the copy command to
create a tag, exactly like it does a branch, you
technically can commit into a tag just like any
other place in the repository. However, this

is almost always a bad idea. The reason you
tagged something was to be able to get back
to the code just as it was when you tagged it.
If you commit changes into the tag, it's not the
same code you originally tagged.

Subversion does have ways of putting
permission controls on the tags directory so
that you can prevent people from committing
into it. However, once people get used to
Subversion, it's usually not a major problem,
and you can always revert changes to a tag
in the odd case where it happens.

210

therejare no
Dumb Questions

Q,: We've been using file:/l/c:]... for our
repository. How is that supposed to work
with multiple developers?

A: Great question—there are a couple
things you can do here. First, Subversion
has full support for integration with a web
server, which lets you specify your repository
location as http:// or https://. That's when
things get really interesting. For example,
with https you get encrypted connections to
your repository. With either web approach,
you can share your repository over a much
larger network without worrying about
mapping shared drives. It's a little more work
to configure, but it's great from the developer
perspective. If you can’t use http access for
your repository, Subversion also supports
tunneling repository access through SSH.
Check out the Subversion documentation
(http://svnbook.red-bean.com/) for more
information on how to set these up.

Q: When I run the log command, | see
the same revision number all over the
place. What'’s that about?

A: Different tools do versioning (or
revisioning) differently. What you're seeing
is how Subversion does its revision tracking.
Whenever you commit a file, Subversion
applies a revision number across the
whole project. Basically, that revision says
that “The entire project looked like this at
revision 9.” This means that if you want to
grab the project at a certain point you only
need to know one revision number. Other
tools version each file separately (most
notably the version control tool called CVS
which was a predecessor to Subversion).
That means that to get a copy of a project

at a certain state, you need to know the
version numbers of each file. This really isn’t
practical, so tags become even more critical.

Q; Why did we branch the Version 1.0
code instead of leaving Version 1.0 in the
trunk, and branch the new work?

A: That would work, but the problem

with that approach is you end up buried in
branches as development goes on. The
trunk ends up being ancient code, and all the
new work happens several branches deep.
So you'd have a branch for the next version,
and another branch for the next...

With branches for older software, you'll
eventually stop working with some of those
branches. (Do you think Microsoft is still
making fixes to Word 957)

Q,: To create tags and branches with
Subversion, we used the copy command.
Is that normal?

A: Well, it's normal for Subversion. That's
because Subversion was designed for

very “cheap” copies, which just means a
copy doesn'’t create lots of overhead. When
you create a copy, Subversion actually just
marks the revision you copied from, and
then stores changes relative to that. Other
version control tools do things differently. For
example, CVS has an explicit tag command,
and branches result in “real” copies of

files, meaning they take a lot of time and
resources.



version

_ harpen your pencil

v WIth the security fix to Version 1.0 taken care of, we're back to our
original user story. Bob needs to implement two different saving
mechanisms for the BeatBox application: one for when the useris on a
Mac, and one for when a user is on a Windows PC. Since these are two
completely different platforms, what should Bob do here?

What should Bob do?

211



avoiding unnecessary branches

When NOT to branch..

Did you say that Bob should branch his code to support the two different features? Modern
version control tools do make branching cheap from a technical perspective. The problem
is there’s a lot of hidden cost from the people perspective. Each branch is a separate code
base that needs to be maintained, tested, documented, etc.

For example, remember that critical security fix we made to Version 1.0 of BeatBox? Did that
fix get applied to the trunk so that it stays fixed in Version 2.0 of the software? Has the trunk
code changed enough that the fix isn’t a straightforward copy, and we need to so something
differently to fix it?

The same would apply with branching to support two different platforms. New features would

have to be implemented to both branches. And then, when you get to a new version, what do

you do? Tag both branches? Branch both branches? It gets confusing, fast. Here are some rules
of thumb for helping you know when not to branch:

Branch when...

I:l You have released a version of the software that you need to
maintain outside of the main development cycle.

I:l You want to try some radical changes to code that you might need
to throw away, and you don’t want to impact the rest of the
team while you work on it.

Po not branch when...

I:l You can accomplish your goal by splitting code into different files
or libraries that can be built as appropriate on different platforms.

I:l You have a bunch of developers that can’t keep their code compiling in

the trunk so you try to give them their own sandbox to work in.
é\ Theve ave other waY*

keep people 1O
J(\ica\(\\:\g other \Jco\v\c ;
builds- well talk abow

The Zen of good branching Bl 8 laker charter

Branch only when you absolutely have to. Each branch is a

potentially large piece of software you have to maintain, test,
release, and keep up with. If you view branching as a major decision
that doesn’t happen often, you’re ahead of the game.

%
:
:
%?
:
i
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We fixed Version 1...

P | =T ER
Biess Drum e J e e e e e e e e e start
e L T o o [ o e e o e o [ | Sig
mrmasseTea e E T e
it OOODOCOODOOOOCOOOOO Tempoup |
=TT LR T o v [ o e [ e o e 0 o r——

cashomtl QO QOO QOQOOUO0OQOOQOQOOOQOQOOO
Hand Clap (S

High Tom e e e e e v o e o e e
Hi Bongo 1 v e e e e e 0
Maracas o e e e e o o e o e e e
Whistie e e e e e o
Low Conga DO0O0O00000000O0 OO O Ofey ey ewemon.
Cownell e o e 0 Ry
Vibraslap Joo0oc0odoEooEoog
(- R o e v e e o [ o e
High Agago 00000000 EEaE0
Open HiConga | I I L

Good catch on the security
bug! You guys even got a patch
out before we hit the news!

N

Version |/ is vele

sctwif)’ bug e the

IS no more.

... and Bob finished Version 2.0 (so he says)

Guys, all of my code is checked in but
nothing's working. It should compile, but

let me know if you have problems building
something—TI might have missed a file.

(O
We’ve come a long way in this chapter, but there areigs‘%ge that
version control alone just can’t fix...Can you list some troubles
that Bob can still get into, even if he uses version control to
manage his code?
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What version control does..

Lets you create a repository to keep your code in a single place to
case backup and recovery.

Lets multiple people check out copies of the code and work
efficiently as a team.

Lets multiple people check changes back into the repository and
distribute them to the rest of the team.

Keeps track of who changes what, when, and why.

Branches and tags code so you can find and change versions of code
from way back when.

Rolls back changes that never should have happened in the first place.

.and what version control doesn't do

I:l Makes sure your code compiles.

I:l Tests code.

I:l Thinks for you.

|:| Makes sure your code is readable and well-written.

These are

tool set PVC‘H:Y imPortant...)ooks like our

Is nowhere neay tomplete.
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version conftrol

Version control cant make sure your
code actually works...

Wouldn't it be dreamy if there was

a tool that made sure my code actually
compiled and worked before it showed
up in a broken customer demo? But T
guess it's just a fantasy...
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Tools for your Software Development Toolbox

NS Software Development is all about developing
pﬁ and delivering great software. In this chapter,
=
you learned about several techniques to keep
=~
Al you on track. For a complete list of tools in the
E book, see Appendix ii.
) QBUI.I.ET POINTS —
DCVC‘O?W\CV\‘{', TCChY\lﬂUCS = Back up your version control
repository! It should have all
Here a ;
ion tontrol tool to track and re some of your code and a history of
Use a vevsion tontr o . of the ke et
distribute thanges in Yyour sottware fcchniquesyy g
ou .
Jour beam ( lesemeg 1. o m Always use a good comm!t
thapter... message when you commit
Use tags o keep frack of major your code—you and your

s your pro)td’. (ends of team will appreciate it later.

itevations, veleases, bug fixes, ete)) .. and some of the

m Use tags liberally. If there’s

\w'mc'\v\cs """""‘d any question about needing
Use branthes to maintain a separate ¢ Ehose teehniques: to know what the code
de, but onl branth i looked like before a change,
C;"‘I‘ oilywrci:sat\/ 1 tag that version of your code.
absolw ne
1 D —_— = Commit frequently into
# .
ev SN the repository, but be
(4 'O MCh'l', PV"V\CI ' es careful about breaking other
people’s code. The longer
Always ’know where ¢hanges should (and you go between commits,
shouldn't) 90 the harder merges will be.

Know . } m There are lots of GUI tools
what code vent into a 9iven for version control systems.

velease — and be able 4o get 4o it a9ain They help a lot with merges
c and dealing with conflicts.
ontrol tode thange and distribution
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version conftrol

_ arpen vour pencil
'@i ySoIEtion

Write down three problems with the approach outlined above for
handling future changes to version 1.0 (oris it 1.17).

3. Changes for \Vevsion. 2.0 could. mean. you need. £o. delede. a Lile. ox. thange. 3.¢lass ...
..... sa.muth.that .it. would. be. veey. diffieult ta keep.a vk .ga%;ch witheut .cgnﬂid‘.ing..
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6 % building your code x

Insert tab a into slot b... *

I tried building this thing without
instructions, and what a mess..

Whao knew you could build a gondola
out of the parts you'd use to make
a trechouse?

It pays to follow the inatructions...
...especially when you write them yourself.

It's not enough to use version control to ensure your code stays safe. You've also got
to worry about compiling your code and packaging it into a deployable unit, On top
of all that, which class should be the main class of your application? How should that
class be run? In this chapter, you'll learm how a build toel allows you to write your own

instructions for dealing with your source code.

this is a new half-chapter
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building buildable software

Pevelopers arent mind readers

Suppoese you've got o new developer on your team. He can check out
code from your version control server, and vou're protected from his
overwriting vour code, oo, But how does your new team member
know which dependencies he's got 1o worry about? Or which class he
should run o test r||iugh out?

I had ne problems
checking out the code, but there are
4 classes with main metheds. T have no
idea how to compile or run any of this.

tow tam You make sure Yfour
new developer knows ‘:h
Yo e with Yo tode

There are lots of things you could do with spuree code;
compile 1t all at onee, run o particndar class (or a set of
classes): package classes up into o single JAR or DL file,
o multiple Bhrary files; nclude a bunch of dependencies...

aried these details o !h|,||5l_-‘1' o every |r;|.:_]:'| 1 f.ul|1|i winrk e,

Good code is
L, Ry i DL,
@ Software must be usable avwell as

It doesn’t do yvou much good to put in a version contral server easy .l_o GET.

ift you can’t also be sure your code is used properly once it's
checked out. And that's where build scripts come in.
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building your code

Building your project in one step

When someone wants to run vour project, they need to do more than just compile
souree code—they need to baild the project. Gompiling source code o binary files 1s
important, but building a project usually involves finding dependencies, packaging
up your project into a usable forme and more.

Andl stnee tasks Bke these are the same each tme they're run, bolding a project =0
perfiect candhdate [or automation: wsing a tool to handle the repetitve work for v,
I vou're using an TDE 1o write your code, a lot of this i handled for vou when vou
click “Buald.” But there's a lot of work going on when vou press that “Build™ button:

Pleces of your project | Build process § Werking system
i folders
H:,? :u?:: $i= ;
n p! ~frobably some
and wnit h:aryaﬁls, e

Im3Yes oF itons..

The build maoit
happens here.

-TI.h'ra\'"ﬂl jﬂ“; +_
) En
Files, aw..-.unFags, eke

~— L :

This is what we've been Weve's what. ¥
-'Fae.vsihﬁ on 50 fav o work o" P
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introducing ant

Ant: a build tool for Java projects

Ant 15 a1 build tool for Java that can compile code, create and delete
directories, and even package up liles for vou, It all centers around o baild

—— YYou tan downlogd And A
hitp//ant 3pache.ove/ i

H»Cl‘ipt. I'hat™s a lile Vol write, in SXML [or Ant, that tells the tool what to

oy when vou need o build vour program.

Each build File vepresents

The H:,:?i o build Your F?‘:I'ﬂjttt
are stored i an XML Tile,
usuq'lll.‘lr pamed build il [ 3 1'-'"3]'.‘ 'f".':.ﬂ'jf_f-_*-

e ==

| <project pgmpe=- i
| HECE 1h e HFs1c, WEr A"

|]|.L.| II||'_-1-.;|I|'-\.[" |I|-|'1I'r]i|-.—_" iy

. ags —
This whole "!I!E s | ,-,;I:'“'J"' Tty Rame="ys: bocat -.
TRt e EANON= gty
ey nampe= bin h.'l'.||ill.ll_—-.llliﬂ::""
P

# L1 r1E | e e [ [
4 L4 | : I
i L}

DA U g [

[ Property napyp=t
AMmie="p L

F= e pirnd ocatipn =", 2

= repondir” s -

WH.&{S needed to {Jhlld |I S Larme ”'"l”-"'_--.l.'ll':'élrl-..'lr

| <elel
e dir="8 1 o
e dlir= Sthinrys

Your ?rujrt"c i5 broker up

it :1%:?3 talled taraets ——— | <delotp d gy ool o

Each E.Elrﬂc't tan have |I “delere o -H :Illjrr]:-lij:l“rhI.II o
{IJIIJ'II"“J":"fnl “_”I“_;.L::’I'_";’;“"'|,’"f‘:-

mare than one task f
- =/ targpts

<
tirgmey Bme="jnir=

itk n;r a build wl‘l;,lh

"{uu ui{ L' i
a &I'rl'u}ﬁlf. ﬂ,mhand 'P'-I'I-'t yuns T.'I"U: r'“tkijil ehiys H
d{ﬁ,{.ﬂ’(_ H'FHE{' " h“.,m_.nml.. | <rinkeiip = 8 bin "=
: [ : e LT
E lerwts our mi{'r'ubl'.lnﬁ! I <ttkelip ol _i i S
ard o b) )| e i eliy .'!I|l||||-r||“|.m“c|”rr'“_I .
hfsd> ant
Buildfile: build.xml In this case, Ant eveates 2 diretbory structure...
indt: ')

[mkdir] Created dir: C:\Users\Developer\workspaces\HFSD\BeatBox\dist
...ﬂmﬁtﬂs tode inte that strutture...

compd le:
[javac] Compiling 4 source files to C:\Users\Developer\workspaces\HFSD\BeatBox\bin

dist:
[jJar] Building jar: C
~and builds 3 JAR £il,

BUILD SUCCESSFUL

s\Users\Devel operiworkspaces \HFED\BeatBox\dist\BeatBox . jar

Total time: 16 secohda

hfsds
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building your code

Projects, properties, fargets, tasks

A Ant build {ile 3 broken mio lour basie chunks; b
n this case, Ant il Van

the dist {5, =t
o F'r'ﬂdﬁm #ript i rmﬂ e the
Everything in your build file s part of a single project: A
i
E“‘;i :‘5 — <project name="BeatBox” default="dist”> Eeerything clse n Lhe build
r:?r:;:nfcd “r:]rpﬂﬁm‘l should Bave aoname and a defaale gargen v ean when Lile s nested inside the
by an XML the seript is rim, ?mjcﬁ. tae,
element tag

e Properties
At pmiu'rl:-u's. ares i ot like constanis. -|'||||'1..= let Wil refer wovalues inothe
serapl, bt you can change those values inoa smgle place:

I{O\a Lan uleg F*.af}ﬂrtlﬂ mﬂq

ﬂa Property > <property name='"version” value="1.1" /> Hproperty—namel, like Lhi
M;ﬂ nalun: <property name="src” location="srec” />
dnd 8 value

<property name="xerces-src”_location="${src}/xerces” />

Vou tan use lotation iwstead of value
if Y""'I" dealma with paths.

O Targets
A L Your can group different sactions into o target, which s just a set of work.
2 b H:Q-Fh'i’ For 1::-|;:L||'|pit', Vil 1|1i]_{l|l have a1 compd le tarpel for l:'run]}'ll,lliuu, anil an
nd Eik = . k yo R
init I:{]'f_'m| Jrl|‘ selhaner Uiy Soeiar e s :||1':~L'In1‘l,' slrischure, 2 namé a-nd
tasks ested i | A taragt has 3 némes

: ts that
within i ——% <target name="compile” depends="init»» optiorallya sk of targe

R___,/ st be vun before it
o Tasks

Tasks are the work horses of vour build seript. A task in Ant usually maps
to a specific command, like Javac, mkdir, or even javadoc:

This makes o gl s iy

B E <mkdlr dir="J{srci"> s diEf‘ﬁ!“J‘

direttory, <javac sredir="5{src}” destdir="${bin} ;‘L Eath firt ﬂ;k :din?] e
ramt{tﬁl cpe . _; .

:;'i::: :-ic{h: a —~— = E-.g task does and © bl

sve property ;

The syntax here is particular to Ant, but the ;
] principles work with all build tools, in any language.
-@ Antis great lor fava, but not everyone wes Java. For nog
thonagh, fiwus on what a good build ol pives yonr: a way o
||1;L|mg1- p]'l In.il"{'lh. CONsLants,; .'tmi leriﬁ:' 1:-::i|{.~i. ]|‘| Fi !-PW |J.|_1{1‘.li, 'm*'“ I:|'|]-§ alioan
¢ build tools that work with other languages, like PHE Ruby, and C#.
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Are you kidding? T'm supposed to
learn a whele new language just so
I can compile my project?

No... you're supposed to learn a new
tool so someone (or something)
ELSE can build your project.

11 easy o see a build tool as just one more thing w
i:'.lru .|||4| };:*-*IJ L 'u.'ilh. Hlll i LREL ! |:-L|i|1| I-H-|:-.. ||l-,-: _"|.r|l,
are really easy 1o learn, In Tact, vou're just about o put
together vour first build script, and vou alrendy know
more than vou think!

O vopr ol that, vour Luild tool i just that: a teod. It
hielps vou get things done faster, |'-c|1:-:"-|:\||".' iver a lot of
projects Yo'l barn a litde bt ol syotax for vour banled
tenl and hardly need o bearn anything else about i,

Oh. and remember: the build tool is for your team,
mof pust yeur. While you miy know how 1o compile you
project, and keep uposath s dependencies, everyone else
might net. A buald ool aned boagld hl'r'i}r[ leots e pyomie

Uil VORI Besuen se the saone Prowess [ e source o Wl
mito a runming appheation. With a good bl seripe

all o kakes e ooeee connomaad e Dadad dhee soliwaae; i's
impossible for 8 developer w accidentally leave a step
out—even alter working on two other projects Tor six
minths



bullding your code

Ant Build Magnets

Ant files are easier to use—and write—than you think. Below is part
of a build script, but lots of pieces are missing. [1's up 1o you 10 use the
build magnets at the bettom of the page 1o complets the build script.

<project name="BeatBox” default="dist">
<target name="init" . . E
description="Creates the needed directories. >

Put the l'ni-?,llﬂ‘li..'-

between the — =

‘I:.J'I‘E'E‘L Cl:MEn‘LS </targetc>

o tomplete the

build.xml File <target name="clean”

description="Cleans up the build and dist directories.”>

</target>

<target name="compile” depends="init” -
description="

</target>

<target name="dist” depends=" ie o
description="Packages up BeatBox intc BeatBox.jar™>

Leems like theve es )
2 Em-i’it n-F wvivd </project>
ma5n:+,=. so be tarefy|,

4

destfile=

»dist/BeatBoX. jar”

":jﬂ"?ﬂc Ercd.i.!_'—-”src”

di o -
| m d‘“‘ [ <delete dir="dist”/>
sy :@“ﬂ:ﬂ“‘“—! mkdir dir="digt"/, > |
hnsndir-—-”bin i :

you are here » 225



a full build seript

Ant Build Magnet Solutions

Your task was to reassemble a working build file for building
the BeatBox application.

<project name="BeatBox" default="dist"> You ’F‘fﬂiijffhcd:&.-l-&
- - — ;
<target name="init” fd"ﬂfj_fnti'”{t this
1 ] i i a5e, dh | Erson
cription=" o 5."> st)
description="Creates the needed directorie vonning It doest

I 8 - £ 2 r i
Nir @le="bin" /> cskes the specify one. |n aeneral
o bask er ; 3 ;
dir dir="dist"/ ﬁ::ﬁ; spetrkied b o fﬁh:c:hdzu jjcdndriz 1:"‘1"?"'15
</ta ud“'" ;hiruletﬂ Your 'FroJEE"_‘, F'r'bmﬂ:rru 1o
H.mmnj-

«target name="clean”
description="Cleans

up the build and dist directories.”>

ir="hin" lete
alste dlr hu-.l - The delete bask an dele ifying
<delete dir="dist"/> dw“hwﬂ,ﬂ-ﬁhs spetity
The javat </tarf 5 dir or File atbribute:
{35" M?d:‘ [ e
va tode im| <targer name="compile” depends="init < .
he srrf:r description="| Compiles the scurce files to the g
and puts o
tlasses in <Jjavac Each melf
{'}h: d:sh.d"r- - e di s Ptn o ﬁﬂ'm?‘il':, whith: i 'hl'ﬂ'l tan have 3
</ta rget d-ﬂ?fl'ld‘ = {'_k .I'h-l{:. ":ﬂr&t{,. dtﬂ?i?‘hm
that is
o ' P-r'lh.t:kd ';I;t
! I into BeatBox.jar™= a i
,:’:E:‘;k gEoLd Aeptriiearaia basadir="hin"l /> E E‘?T‘T
Bl
'kal"&&r 4
_r tht 'E“ﬂ" .51-!?: tﬂ i'-lﬂif ‘Ehgsc EIE‘I! { ; LA
Thtfl:f* b’:}:ﬂtﬁ;:%j ,_:::1,@ speciky which is like a tlesing tag, LS
T n e b, o 5 S ke
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Q_,: My project isn't in Java—do | still
need & build tool?

A: Prabably, and depending on what
environment you're working in, you might
dlready be using one, If you're developing

in Microscft Visual Studio, you're almost
certainly afready using their build system,
called MSBuild (open your capra file

in Notepad . seriously) It uses an XML
description of the build process similar fo the
way Ant does. Visual Studio started that file
for you, but there's a whole lot more MSBuild
can do far you that the IDE doesn't expose.
I you're not in Visual Studio but are doing
NET development, you might want io check
out NAnt. It's basically a port of Ant for the
MNET world. Ruby uses a foo! called rake to
kick off tests, package up the application,
clean up after itsell el

But there are some technologies, like Perl
or PHF, whare build scripts aran't quite as
valuable, because those languages don't
compile or package code. Howsaver, you can
sfill use & build tool 1o package, lest, and
deploy your applications, even if you don't
need averything a build fool brings ta the
table

Q_‘_: I'm using an IDE that builds
everything for me. Isn't that encugh?

A
1"'1: It might ba encugh for pou, but what
about everyone else on your l2am? Does
Veryone an your team have to use that
IDE? This can be a problem on karger
projects where there's an entirely separate
group responsible for bullding and packaging
your projec! for olher leams ke lesters or
QA

Then there are tasks that your IDE doesnT do,
(I you can't think of anything like that, we'l
talk about some great ones n the naxt few
chapters). In general, if your project is more
than a one-person show (or you want to use

the o
DuﬁﬁmQ“,uesﬁ@ns

any of the best practces we're going to talk
about in the next few chaplers) you need o
think about a build tool,

Q_: Where did you come up with those
bin, dist, and =rc directory names?

- Those direciories are an unofficial
standard for Java projects, A few others
you're likely to see are cloc s for generated
documenation, generated for things

like web-service-generated clients and stubs,

and 11t for library dependencies you might
nead.

There's nothing about these direclory names
that's set in stone, and you can adjust your
build file to deal with whatever you use

an your project. However, if you stick with
common convenfions, it makes it easier

for new team members to get their heads
around your projéct.

0_: Why are you even talking about
Ant? Don't you know about Maven?

A: Maven is a Java-oniented “software
project management and comprahension
tool * Basically, it goes beyond the smaller-
scale Ant tasks wa've been talking about
and adds support for automatically fetching
library dependencies, publishing libraries
woat haiild 4 wall-known nlares fact
automation, etc. 113 a gﬁ?ﬂl to0l, oLt it masks
a lot of what's going on behind the scenes.
To get the most out of Maven you need to
structure your project in a particular way.

For mast small- to medium-sized projacts,
Ant can do everything you'll need, That's
not to discourage you from checking out
Maven, but it's important to understand the
underlying cencepts that Maven does such
a greal job of hiding. You ¢an find out maore
about Maven at hifp:imaven apache arg/,

buliding your code

Q} What should my default target be?
Should it compile my code, package it,
generate documentation, all of the above?

A: That really depends on your project. If
someone new was to check out your code,
what are thay most likaly looking to do with
it* Would they want to be able to check
aut your project and expect 1o be able 1o
run it in one step? If so, you probably want
your default target to do everyihing. But

if “everything” means signing things with
sncryplion keys and generating an mstalker
with InstaliShield and so on, you probably
dan't want that by default, A lot of projects
actually set up the default target fo output
the project help information so that new
pecple can see whal ther ophons are and
pick appropriately.

Q__: The build.xml file has directory
names repeated all over the place. |s that
a good idea?

A: Great catch! For a build script the size
of the cne we're using here, it's OK. But if
you're writing a more complex build file, it's
generally a good idea lo use properties to
|et you define the direclones enoe, and refer
fo them by aliases throughout the rest of the
file. In Ant, you'd use the property tag
for this, like on page 223

Q_: Couldn't | just do all of this with a
batch file or shell script?

A: Technically, yes. But a build system
comes with Iols of software-development-
ariented lasks thal you'd either have 1o white
yaurself or lean on extemal fools to handle.
Build tools also integrate info continuous
integration systems, which we'll falk about in
the next chapter.
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habits of nood bulld scripts

Good build seripts...

A build seript captures the details that developers probably don't need to konow nghi
[rom the start about how to compile and package an application, ke BeatBox. The
information =n't ll':L[:lpL'lii i one per son s head: it's l.':l!:ll'l.!]'l.'l'l- in a version=controlled.
repeatable process. But what exactly should a standard build serip do

'w.,’a..'lc'i probably add tasks to your own

M build seripts, but 3l build stripts

should do a l’lfw £ ommon ‘I:.hlnljs

Film Edil Window Help Hun?

«generate documentation T
hfsd> ant =projecthaelp

Remember thiose descriptiom tags m the Buildfile: build.xml

build file? Just tvpe ant =projecthelp :
3 fai . : i Main targets:

and you'll pet a CE Printout of whit

Largels are avanlable, a des |'i|:|i: i ul each, clean

Cleans up the build and dist directories.
aned whiat the defaule proet s (which i

compile Compiles the source files to the bin directory.
||~=|,|.|||1.' u|'r:|| sl Wwand Loy tyse) dist

Packages up BeatBox into BeatBox,.jar

/,-?‘ init Creates the nesded directories.

\ =fault b t: dist
Your build 4oel RESREAL SATQE Ly Lo
te gener

i
itselt an

?rﬂ‘babl? I'lﬂi 3wy
Z'EE dxumfnfatlan abq:{_lr hifsds
) four Project, even i
'fou re hD'll_' uiihﬁ .l!l- E A -F

At dnd Jau.;..

.compile your project

Most miportantly, your build seripts compile the code in your project. And in most seripts, vou want a
single commmand that vou can run to handle evervithing, from setup o compilaton to packaging

hifsd> ant

fere Yfou Can Buildfile: boild.wml

see the tavget
dependeniics M init:

attior our build [mkdir] Created dir: C:\Users\Developer\workspaces\HFSD\BeatBox\bin
:cn'[-'{: {_g”s
F‘.n'{, b:' un ‘I:IHE
dist Jr_.i'rﬁft 'E"r‘
default, but
In or dEl' {ﬂ dﬂ dist:
{'ha{. ik has to
YLm |'_.r_'wr.|"-|||t, and
in arder to do
bhat, it has o
run Nt hfad>

mkdir] Created dir: C:\Users\Developear\workspaces\HPSD\BeatBax\dist
F F Y \

compile:

[javac] Compiling 4 source files to C:\Users\Developer\workspaces\HFSDh\BeatBox\bin

[Jar] Building jar: C:\Users\Developer\workspaces\HFSD\BeatBox\dist\BeatBax. jar

BUILD SUCCESSFUL

Total time: 16 seconds
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building your code

This iz cool. But T saw there's a clean
target in the build file we haven't talked
about yef...

{IIII'”.'i aly Ii il l:']"illl argel i"‘ [h"“' [N tl'illl. |||.|
the TS of things thai i'mn[riling leaves laving
|||'“|||H|. I“‘i IIII'Il?I'Fr|.i|I|1 (1] |'|.|"|'1' it |r||_"f_{1'| llli“ \'li"
ot the project back to what it would look like of
youl checked the project out [rom the repository,
[hat way, vou can test things from a new

I|I"l'l'|1 Y It'T‘h |i|"| '1'! I |.I".'l:'.

"r"ﬂu'r bmf o '
™, ‘}I'a'_.élul this someth
but the idea is the ',am:o::.':'a:uh?;t:::

mess made by building your project

..clean up the mess they make

The Gnal target we'll discuss mthe BeaBox buld senpt delewes the directones ereated dormg the build
provess: the bin directory lor compiled dasses and the dist directory for the linal JAR file

Cinee dist is the
default targe t,
you have te
-.qv\.t'lif_l‘{'_l\r' Lell
!:'IH‘IL ‘I:p run the
tlean ta#g,t'lz

-

hfsd> ant clean

Bulldfile: build. xml

clean:

[delwle] Delebioy diseclbory ©. YWUaemLah D velugmes o i.aprj:.'l:t!".l‘!r:ltl YBma LBwa i

[delate] Deleting directory C:\Users\Developer\workspaces\HFSD\BeatBox\dist

HUILD EUCCESSFUL R A

Total time: 3 seconds

hisd>

Brt runs the delete tasks to elean
up the bin and dist direttories and
vemave all of their Lontents
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even more build script tricks

Good build seripts go BEYOND the basics

wen though there are some stanclrd things your seripts should do, vou'll Gind
plenty of places a good uold tool will et your seript go bevond the basies:

o Reference libraries your project needs
Yo cameacdel Bhraries to your banld path in Amt by wsing the
olasspath element mthe javac task: Each pathelement points 4o 3 single JAR
<javac srcdir=*src” destdir="bin”> fa.::db{a Eh" ti:‘f’?? You tan also
<classpath> i 3 direttory it You need {o.

<pathelement location="libs/junit.jar"/> 4—-/
<pathelement location="libs/logdi.jar®/>
</felasspath>
</ favac>

It vour project depends on libraries vou don't want to include inyour
1ibe directory, you can also have Ant download libraries wsing FTE
HTTE SCE e, using addinonal Ao tasks (check our the Ant task
documentton [or detals),

e Run your application
Sometimes s nok just compiling your application than requires some
backgroumd knowledge: rumning it can be waeky, o, Suppose vour
app reuires the setting of a complex libeary path or a long siing of
command-line options, You can wrap all of that up m vour build scrip
using the exac task:

Exetuting something on the

<axec executable="cmd"> s.Ftt,, divertly is abvious! going
<arg valus="/c"/> / to be platform—dependent. Don't
<arg valuc—"iexplorer.cxe™/= M to run ienploverene on L e
<arg value="http://www.headfirstlabs. con/”/>

< fexec k\

or the java task: (but do go to ftead Fiest L gbs)

<java classname="headfirst.sd.chaptert.BeatBox">
<arg value="HFBuildWizard"/>
<classpathe>
<pathelement location="dist/BeatBox.jar”/>
</classpath> E;EH\
<fjava>

If you wrap this in 3 tavget
'Ehlmr.l won b ever have 1o
type java -y blahblah "

andin ﬂ launth BeatBor
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building your code

e Generate documentation

You've already seen how Ant can display documentation for the build

file, but it can also generate Javaloc from vour source code: ﬁ\_\-‘
) A " Note that Ant ean

<Javadoc packagenames="headfirst.sd.*" enerate your HTML Files
sounrcepath="aro" or Yo but ik 2an't wrike
destdi r_'—""r:icnr.:s" the dotumentation ’J"ﬂi‘:—:
windowtitle="BeatBox Documentation®/> b F‘-{{ing.om

K There ave other elements You Lan melude
1] *l;ht Ja'\rﬂDd. ‘I::'I!k ‘{:n- Fﬂﬂaﬁ! hﬂdm’s
and footers for eath page o you reed to.

e Check out code, run tests, copy builds to archival
directories, encrypt files, email you when the build
finishes, execute SQL...

There are lots more tasks you can use depending on what you need your
Bl file vo dos Mow that vou know the basics, all of the other tasks look
prety much the same. To geta ook at the tasks Aot offers go to:
http://ant.apache.org/manual/index.html,

Automation lets you focus on code, not repetitive tasks.

With i good build script, vou can automate a prety sophisticated build process, Tts
not uncommon to see multiple build Gles on a single project, one for each library
or component. In cases like that, you might want to think about a master build e
[sometimes called a bootstrap script) that ties everything together.
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version control your build script

Your build seript is code, too

You've put alot of work mio your build seript, o fact, its really code, just like your
souree {iles and deplovment descriptors, YWhen vou look at your build script as code,
W ni'll realize there are 1otz of clever I!EL'm_Jrs Vol Can clos wath it, like deal with |1]'¢|I1ir1|‘|'|
differences between Windows and Unix, use timestanps to track builds or gure out
'Ulllill rH""!.‘\. lin ]1':‘ r"'('rrrll]litf'(i -'|I.| | |'|1|.I:li"|('|'!| Ili(l‘]l']1 t‘l""ll lll.l." 'I“"l'hllll .“"--lT'lLl' i “I'ﬂ lhi'
buald, But, like all other code, 1 belongs oo repositorny...

You should abways cheek your build seript into your code repository:

Cinte we ve addng @ new File 4o our thetked-
ouk tode, we use the subversion add tommand
and tell it whith {:rl:t e want added

lehﬂn 'T'm_. add 3 ‘Fi]f
to the r:p.nm{_-m,.rl

Frig Edd ‘Window Help Soie

}‘uu"'r'e tﬂﬂmq, hfad> svn add build.xml
Subversion that i A build?, xml
!hﬂul’d Ldire abm{
1 - g %, & -
that .r,,[l,_. E‘u'll: you hfsd> svn commit -m "Added Ant build.xml file." == b your
still need 4o e Sy ; Dent foroet &
t'ha{ -Fl T Sending build. xml h:ﬂl" i LommER
g lle, even 3fLer Transmitting file data . L
T been added
Committed revisien 11,
hifsds
With your build seript in the repository, s available o evervone else Yﬂur Lull(l scrlpt

'I'nlll."ll ||'H"'|' I.Ill HELN H'Iil‘l'. "I:'Il“ WETSI0T] i'l::llil!'lll ‘“'I“'I.'n'i"'l" 'I\'ill |['.||I'k -
: : is code... ACT

any changes to the script, and the seript gets tagged with evervihing

else whenever you do a release. This means that VOHLL W a1l have [ IFE Tm! [.-TI. .ﬁ
to remember all the magic commands you needed to build the AT L X3 o
nostalgic Version LU in a few vears at vour [PO) parny! I’elnﬂgs i“ a

version control
system, where it's
versioned, tagge:[,
and saved for
later use.
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buliding your code

New developer, take two

We haven't wnlten any new chsses, talked to the custrmen, broken tasks up
mito stories, or demoed software for the customer:, ot things are sall lookmg
a lot better; With a build tool in place, k=t's see what bringing on the new
developer looks like:

Mice...I checked out the project,
ran the build seript, and now I can
get right to werk.

checkout ..

i Your new deve s p-oduc.twt
within minatEs inst.ead of howrs

days) and won't spend

# Ll WGl 5 sty m D 5iiie you Siedle & Wiy Lor waTse) daus Lo help o0
atool. |t should make 1o clean up any files your bhat time huﬁﬁ'“‘! ‘1"1‘
buliding your project script creates. how o build the system

FADIRT, IR helroey, = Your build script is code

s Most build tools use a and should be versioned
build script, where you and checked into your
can specify what 1o build, code repository

saveral different imstruction
sets, and locations

of external files and
resources.

Build tools are for your
team, not just you. Choose
a build tool that works far
Byeryone on your team
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you learned about several techniques to keep
you on track. For a complete list of tools in the
book, see Appendix ii.

Development. Techniques

234

Use 3 build todl o sevipt building, i e
o e
patkaging, testing, and deploying Your m“%rm
“‘-a-rh.gd in this
thapter
Most [DEs are ﬂrﬂdLﬂmrhs: lmu apte
Imdﬂ‘ﬂi& L] ‘
tj and you tan buld on what the IDE S Zhr
iilﬂd. Ll .'?lltr‘ lb!hm
: e ?l;hoir kethpiopes
Treat your build sevipt like tode and 2
r.hdk it into version tontrol

| detisions

Development Phng@

aB::ing, a rm_,,:ci should be vepeatable

Build seripts set Lhe T
e b stage for other

Build itnfﬁ 90 WJ"’{- s&?_'

by-step automation and an eapture
def!oyn:nt Iuﬂi{.

tompilation and

Chapter 6

Tools for your Software Pevelopment Toolbox

Software Development is all about developing
and delivering great software. In this chapter,

\ BULLET POINTS —

All but the smallest projects
have a nontrivial build
process

m fou want (o capture and
automate the knowledge
of how to build your
system—ideally in a single
command,

m Antis a build tool for Java
pr:r]a!:ts and caplures buiid
information in an XML file
named biild_xml.

= The more you take
advantage of commaon
conventions, tha mare
familiar your project will look
lo someona else, and the
easier the project will be to
integrate with extemal tools

s ‘Your build script is just as
much a par of your project
a5 any other piece of
code. |t should be checked
inte version confrol with
everything else.




7 testing and continuous ntegration
*
«  Things fall apart

I swear, Mac, T'll get it working
again...just give me 48 hours. T'll make
good on my marker, okay?

Sometimes even the best deveioper breaks the buiid.

Everyone's done it at least once. You're sure your code compiles, you've lested it over
and aver again on your machine and committed it into the repository. But somewhere
between your machine and that black box they call a server, someone must have
changed your code. The unlucky soul who does the next checkout is about to have a bad
morning sorting oul what used to be working code. In this chapter we'll talk about how
to put together a safety net to keep the build in working order and you productive.
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it never rains but it pours

Things will ALWAYS go wrong...

Everyone who's ever done development knows what it's like. 1t's late,
vou te on vou're eleventh can of Bock Star enerry drink, and vou still
leave out that one ++ operator somewhere, ::;I'I.Idi':ll’]'lj‘_q; your t’l.l"'j_."u.lﬂ rocle
poes o pieces.bad nesws is, you don’t readize vou've got a problem.

.‘“ Ir';;ml.. T il II[IiiI '_ﬂ ||l1|'f‘ d"'T“Hi] Ig ]III.'. Hrlr:l"u'h"-'l["" I-I:ill' I!'-'“llr h”’:‘jﬁ. Rl‘['llf'i i]l |l
the ssues wie had with Bob's code in Chapter 67
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were a4t W'?r'itd ds

S mwain

_ISECRET_POKE_SEQUENCE|_

T'm net hearing any alert. cbut not iy others
And what's SECRET_POKE_
SEQUENCE? I'm not impressed.
| eclblem was ‘-1‘.513';.‘. e
The veal 7 & the sk

wgs when {}...,,55 wgn{. wiromd

‘POQWEWR

with a bigger team? Different problems?

What other kinds of things can go wrong on a development project?
What about with a small team? Do you have the same problems
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Standup meeting

testing and continuous integration

If Bab had just made sure his
code compiled, none of this
would even be an issue.

Bob: | did et i :'rl!'li]'li:lil'lu: It ook me forever to i!lll:'Ltr:I[I' the n'll:-llu._f,r.w' and
ol evier !;Ihi:uj_{ I!:lil.l]l:liﬂg'..lg.l.llt. II':- il |:||'5' I'.|II|E.

Mark: Yeah. the code compileds o just didn’t work, S0 he didn't serew up
as hadly as 1t looks, really

Laura: Dido’t you test things?

Bob: Well, the code worked fine on my prachine | rvan i and EVETY I|1i:|tg
secmed fine...

Mark: OK, but rumning vouwr code and doing o quick checkiver is nol
really putting vour code o the test,

Laura: Exactlv. The functionality of vour soltware is part of your
|:":~|11||::15]Ji]i|1_.'. ot just that the code “seems o work™: that's never going to

wash with the custesmer..

Bob: Well, nosw than we have a version control server amd build tool m place,
this shouldn't be o problem anyvmore, So enough beating up on me, alright?

Marlk: Hardlv! Our build tool makes sure the code compiles; and we can

TFUT 2E e
L {

.!'l.il'.L' it rhonoes with ver i that dowsns l'll"I]'l BT
o pa pamdan man s nomataps ass e

s work rght. Your code compled) that was never the problem. 1Us the
fumetionality of the svstem that got sevewed up, and our build ool does

ot ling [ow thiel.

Laura: Yeah, you didn't even realize anvthing had gone wrong,..
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black box testing

There are three ways to look at your systew...

Crood testing 1s essential onany soltware project, Il your software doesn’t work,

itwon't get used—and there's a gord chanee you won't get paid. 5o betore

getting into the nitty-gritty of soltware testing, it’s important to step back

and remember that different people look at vour svstem lrom eotally different For more on Ehﬁ:;. ot

pers WATIVES, O VEEWS, d"m;t"'{ bﬁ“ v
see fippendie b

Your users see the system from the outside
LA
. Your users don't see vour code, they don’t look at the database
/| m— ihlcs, they don't evaluate your algorithns...and generally de —
5 R don't cant to. Your svstem 15 a black box to thenu: it either
does what they asked it to do, or it doesn’t. Your users are all
aboun functionalivy.

a Testers peek under the covers a little

-|1I'.‘-.|.I'r‘| Fid ke | 4|i:".1"|'|:'||| il]'l"l'l I. -I-hl"!.'lil'r‘ |l |”ki|'|!.£ |i H

A3

lumetionality, but they're vsually poking underneath 1o
mike sure things are really happening the way vou saicd —
they would. Your system is more ol a grey box 1o them.
Testers are |'ll'l1|1.'1|r|'_l.' locking at the data in your daabase 1o
ke suipe ||lil|.f_|'h ;lr1']n'i|:|f_; cleaned L |'m'r|::'l!'g.': lhl*fm n|ighl
i“‘ 1'1'!'L'ki]]_q |||.'|| F?I'I'['h. Hne i.'lll"'-l."l'_l.| ['II"“\U'I'k 1'(5'”“'["‘](““‘-
dropped, and thal memory vsage is staying steady

Pevelopers let it all hang out

Developers are in the weeds, They see good (and sometimes

bt mlage .-r.-.-i._r,-“ nitorme AArmlirarod coalo in ..='|.li.'1l'

s Bad) class desim, patterns, duplicated code, meonsisiencies
; y in how things are represented. The system is wide apen to
- ’
them. 15 users see a system as a closed black box, developers
sec L as an open white box, Bul sometimes becanse

developers see so much detail, 10 possible Tor them o miss
broken functionality or make an assumption that a tester or
end user mirht not.

..and you need to consider each of these views

Each view af YORIE sVsiem 1= vahid, and Vil hiave tos test froem

each ol those three perspectves.
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Black-box testing focuses
on INPUT and QUTPUT

Your users are oulside vour system, They only see
whal they put into the system and whal comes
back out. When you do black-box testing vou
should look fore:

[

testing and continuous integration

Functionality. Hands divwn, this s the most mnporinn black box testing,
Dioes the system o whin the user story savs i 1s supposed o do? With black
box testing, vou don’t care if vour data 15 being stored ina text file or a

Black-hox testing

This isn't “the
&dfrﬁ'ﬂﬁtﬂw
tlass ean handle
GiF4Card obyects”

massively parallel clustered database. You just care that the data gets in there “"“'-‘Hﬂﬁihf:';‘j it's

like the story savs and von get back the resulis the story says vou shonld.

User input validation. Feed your system 3995 for a dollar amount or

-1 for your birthday, T vour're writing a web application, put some HTML

i your e feld or oy some SOL. The system better reject those values,
annd ot maoway thae a tvpical end vser can understand,

Output results. Hand-check numerical values that vour system refurns.
Make sure all of the funciional paths have heen tested (i the user enters
an invalic ending locaton, and then clicks “Ger Divections™. ") I's often
Belpful o pun together a table showing the vindous mpuaes vou conld gve
the svstem, and what you'd expect the resuls 1o be for each mpu,

State transitions. Some systems need to move from one state to another
according 1o very specilic rules, This is similar 1o output resules, but 1's
absonr making sure your systenn handles moving from state fo state ke it's
supposed 1o, This s partculardy eotead i you're mplementing some kind
ol prowoeol like SMTE & sarellive communications link, or GPS receiver.
Again, having & map of Hie siates and whai it (akes o inove ihic sVsiem
from one to the other # very uselul here,

Boundary cases and off-by-one errors. You shoulid test your sysiem
withi s value that’s Just o litle too small or just outside the masimum
allewable value. For example, checking month 12 (i your months go from
011} or month 13 will let vou know i vou've got things just fght, or i’
sommeone slipped up and [orgor about zevo-based arvays,

mui:.alt::-ﬁh:y rp.ik: frﬂ: {:

dnd these

abaut if 3 Lustomer
Lan buy a drink with
their aift card

Ervor E-Dﬂdl{m;

are usually the

135{_ Eh]ha l'nn!'L

mﬁd?u-s Ehink

about, but s :‘h:
: ‘th-l-ﬁ L
b

dre +—|'|! ﬁhlnﬁ:

b-'—TEI'HE -'Far hh:_ Tmbt
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grey box testing

Grey-box testing gets you
CLOSER to the code

Black-x testing works great for a lot of appheations, bt

there are situations where vou need more, Sometimes you
Just can't get the results oul ol o system casily withowt looking .GMJ,__]WI testing
mside, at least a livde. This s particularly true with o ot of

web applications, where the web mterface just meves data

arotnd ina database, You've got to deal with the database

code as well as e web anerface fsell.

Grey-box testing is like black-box testing...but you can peek

When doing grev box testing, vou're generally Inoking for the sane things as black
b Irﬁl:m;-_:_, Fetl WOH A diu‘ around a hitle 1o make sure the SYRLCITE W ks as i’y E'hf b: Hl’tFnr a-[:
supposed 1o below the surface. Use orey bos lesting for (hings like: E ing f-'ﬂhpldﬂ‘bﬂi

ey e . s . . mation to
D \"erl.ﬁnflg aud.lf:m.g and lnggu:_lg. "I-"l: llu"u mmportant dili:ll (or money) s unsetured plages,
on the line, there'’s usually a lot of auditing and logging poing on nside 4

L Sl b ] Ny L 'ﬂ'ﬂnl{: rh,akg
svatenn. Phis information isa't usually available through the normal user he vight sorts of
miterface, cither. You mmight need to nse a log viewing 1ol or auditing -Frit;ndj that way

TEpH 0L, o Iﬂ;'l.:\'l:li' igl-ﬁ 4|I |4:|':.' S TLE d.!l.lh:ts.t: I:-l|1|:‘.\ :Hr:'u;ll':.'.

D Data destined for other systems. [ vou're building o system thia
sends wformation o another system at o bater tme {(say an ocder for 50
vopies ol Head First Soffeare Develapment), vou should check the output
format and data vou're sending 1o the other systems.and that means
loaking underneath what's exposed by the system.

D System-added information. I1's common lor appheations o
creale 1']“":'5‘“" LImiE e JIH?-!N'-'"\- ”rl rl-ull-ii 42 1A I:'i.l-" BRI ‘l'lllll_!{‘i P ‘:U.'ll'll‘fl
vorrectly (or securely). You should hand-check these, Make sure system-
penerated Dmestamps are being created m the right ome zone and
stared with the right daea.

D Scraps left laying around. 11" so easy as a developer to miss doing
l']l".i-'lll.ul'l .IH.('I' H R:'.'*T:"!u |-1 clorie 'l.x"!lll data. Hu-ﬁ CAar he a 51'1‘1l|'1'r‘_.' |'i.-k A8 'l.\'t"“
as o resouroe leak. Make sure data s really deleted i 30s supposed 1o be,
and make sure 0 isn'tdeleted i s not, Check that the syvstem st leaking
memory while it's running. Look for things that might leave sevaps of
files on regmstry entries alter they should have been cleaned ap, Verily that
uninstalling vour application leaves the system clean.
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testing and continuous integration

Below is a user story from BeatBox Pra. Your job is to write up three ideas for black or
grey box tests. and descriptions of what you'd do to implement those tests.

Titles ~ Send a picture
to other users

escription: _ Click on the "Send a Plefure”
l:umuﬂﬂ send a picture lonly JPEG needs tobe
supported] to the other users. They should have
the option to not aceept the file. There are ho
size limits on the file right now.

Priority: | 20 Estimate: | 4

51 Test for.. sending 3 small JPEG to anothersser

Here's ove 1o get
you sharted

How would You Fosh Lhis? 0 rreeeeemrerneeeiesssbsssienie s b R S
Datithe thi dogk fimpte’ it e i e e S L e T e
plain English,

Think sbout the direrent
ways the Luetionality in the
user story tould be tested, like

f:stlna when it handles things 3 TES'I' fﬂr
3.-‘""5 wgnﬁ_. 05 S o o e b e bR - i
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white box testing

Below is a user story from BeatBax Pro. Your job was to write up three ideas for black or grey
box tests, and descriptions of what you'd do to implement those tests.

. Lution

Title: . Send a picture
1o other users.
|

Description: _Click on the “Send a Pieture”
hutton o xend a pletore lonly JPES needs fnhe. .
supparted) o the other users. They should have,... |
| theoption to nof aceept the file. Thereareno .
| sizelimits on the file right now. s

lmnﬂm@ E'“"""‘El

1. Test for... sendimg 3 small JPEG to another wor.
...Get two instances of BeatBox Pro vurming On the Fiest instance,
... Ehek the Send Pieture button When the imaae selection dialos pops

* Heve ave the three tests
wp with. [¢s okay if havc“ﬁfr

ditrevent ones.. vou'll |
ideas for acbua I:L..J"E BN ewke

TV Sl mage dialoa box. Click OK 4o aceeot the imase. Check that
This s a black—box £eit. A oo Reteive Imase dislon box. Click 0K to scecpt the imase: Cheek that |
;E? that we needed mi“ ... Ehe image displays corvectly.

refourfes to

the test. That's pi. E:: L. Test for... serding an inualid JPES to ancther wser
sample input is Fine. You should ... Get tuo instantes of BeatBox Pro vurnivg On the first mstarce,

Ei;j:iﬁi*ﬂmrm, ________ eliek the Send Pieture button When the im3oe selection d'-a-|oa peps

-------------------------------------------------------------

.. up; seleeh |nvalid|mane jpa and ehek OK.

......Cheek that BeatBox shows 3 dialog telling you that the image s

oo imvalid and 2an't be sent. Conbiem that the second BeatBex did . . .

//—) ........ not. display.a Recerve [maoe, dialoa. flso make sure no gxseptions, ...

/ weve thrown fram either instants
more on the grey side. You T : .
e o BeatBox 9 TS 01, losing commectivity while transferving an image.

Pro should handle these Start two instances of BeatBox Pro On the fivst instante, elick fhg

tonditions, and where ... Send Pieture bution. When the image selettion dialeg pops vp seleet,
exceptions would be sent ik

G o Gidnklmane g and Lhek 0K s
it o B Chetk that the. setand BeatBex. shows a.Reteive Imase dialeq how.and

......

... tlick 0K, While. this image. is fransferring (make. the image several MB... .
.50 ik will take a while), kill the second BeatBox mstance Check that
oo bhe fivst BeatBon displays 2 dialos saying the transfer falled and .
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Al the decpest fevels of testing, you'll find white box tests, This is

White-box testing uses inside knowledge * =
e

where you know exactly what's going on mside the code, and youn _IF @
do your best to make that code hreak. 11 you put aside the fact that White—horx tEEtiﬂg IR

testing and continuous integration

y oo

wour hawe to fix the code when it does hreak, white-hox testing can

:u'!!l:l]h‘ be Fun: it becomes a :'h;lllru}_‘w i dig mitor cocle anad generaie
problem situations that wall cause ermors and crashes,

When doing white-box testing vou should be lamiliar with the code
vou're about &0 test. You still care about functionality, but you should
also be thinking about the fact that method X s poing to divide

by one of the numbers you've sending in... s that mumber heing
checked properdy? With white-box testing you're generally looking

Towr:

O]

Mast code works
" . B ) : Tcai when H"ﬁ“ﬁ’ are
Testing all the different branches of code. With white-bos testing sind, @5 t'ﬁ?ﬂ:‘kfd"
'_q'l [N !ilI]l hl} Illl,l Elt' Il J[Iki]lu at I!If l]r '!.-'1 AT 10 It'. ‘lli Wil Ry meted il“ 1'||- |i“" i T."f e___‘ _khf_ m_..c;“ﬂd “hﬂ-ﬁ‘f
el ges and ill the case and switeh stdements, What chia do i fresesc] len a'h}\”-'lﬂ"t what
send in Lo get the class vou're looking at o run cach ol those branclies? about when thinas 8o
obf —track?

Proper error handling. 11 vou do feed mvalid da ineo s method, ae

vou getting the right error back? s vour code cleaning up alter itsell nicely h

by releasing resources like lile handles, mutexes, or allocated memory?

Bh“—b‘?ﬂ fclf.lns
locked at evvoy
mestages, but what
about what the code
lett around when,

Working as documented. [1' the method claims it's thread-sale, test the
method from multiple threads [ the documentanon says you can pass
mull in as an argument to a method and you'll then get back o cermin sel
of values, is thar what's 1'r'.'L||‘:' ;_lp‘ﬁnp' ond I a method claims Vo need a

= R ] ; : ||'|5! & wWirom l')
certnn security role o call i, try the method with and without that role, That's }m— hile
ba" 'E'Ei'i:jng {n
Proper handling of resource constraints. 11 o method e o Exdmine,

ETiin TesOliTes— LRE THCITONY, Q15K SPace, OF A IETWor R COnneeion— Wit
does the code do i it can’t get the resource it needs? Are these problems
Iandled ;l.:_’t'jI.L'L'f:l:I|J‘_i.".J Can Yol wiite a test o force the code into one of
those problematic conditions?

White-box tests tend to be code-on-code

Bince white-box tests tend o get up close and persomal with the code they've toving 1o test,
its cormmon to see them written i code and run on a machine rather than exercised by a
human. Let's write some code-on-code tests now...
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testing functionality

Below is the biock of code that Bob built for the BeatBox Pro demao (the one that failed
spectacularly), and the two user stories that version of the software was focused on. On the

jse next page are three tests that need to pass. How would you test these in code?

Send a poke '
E Eru“nm | -nuw - Send a pigtyre.
Description: Click on the "Send a Foke™ S . .
Fok Descrigtion, _ﬂhimrht.'sn_nuﬂmm'

hirtton tn aend o audibie and visval alert to the o
' o 10,8818 4 pltury [onfy Jpy Moeds o by

other members n the chat, The alert should be
e rtm:i short and mot ton annoying—youre just frying | r’ﬂ'm“'mhurhlmmrm .
have to work 1o thelr ttomtion. | JPaption o not aeeept he ff, Tpare .M.
the dcrﬂﬂ-—-r" e - ]-'Rhihup_mfmmhm'm'ﬁtlﬂm &
have o test for mttn "'“"""‘Ep,..,m

public class RemoteReader implements Bunnable |
boolean|] checkboxState = null;

String nameToShow = null:

Object obj = null;

public woid runi{)

Exry
while {{ohj = in.readObject()) != null) |
System.out.println{“got an object from server"); %

System.out ,priotin{cb].getClass());

String nameToShow = (String) obj; i
R emember that checkboxState = (boolean([]) in.readObject{); tow ¢auld o
Bok overwrote if (nameToShow.aeguals (PICTURE START SEQUENCE)} | Lest this code
{he tode to receiveJPEG() ; to make sure it
'ni.nd.l! Eﬁf- |l . th EveEn P‘F
POYE START e i stk drother problem
o == otherSegaMap. put (nameToShow, checkbexState): Eomes wp?
SERQUENCE listVector.add (nameTaShow) i
tommand. incominglist.setTListData (listVector);
// now reset the seguence to be this

}
} /¢ close while
| catch (Exception ex) |
ex.printitackTraca();

Voofd elose run
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testing and continuous integration

Linitely pseudotede ik You peed @ .
I:.:wu.?afmc You £an 3:{. (] T'I:us i
‘}"'Ft the basic code—level -:k:mlﬂ Yot d need

....................................................................................................... Here s wh&‘l-'»‘i'ﬂ“
send the PICTURE START SEQUENCE e, need to test
send over an empty avray of cheek boves (o audia)
one 15 don -r-gr
m‘E'f. ﬂMMMlMMMh}a‘dpﬂmH .................................... . to give You an :ica r
....................................................................................................... ﬁh: P;‘“dn‘_pdc ";ﬂ use 'h:'
desevibe 3 test.

.......................................................................................................

....................................................................................................... What would this test de?
_______________________________________________________________________________________ seiod TR b padetade
What ode are you aoing to
have to write 4o implement
Hu:- f,:!\‘l:?

.......................................................................................................

-------------------------------------------------------------------------------------------------------
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you create tests

Below is the block of code thal Bob built for the deme (the one thal failed spectacularly), and the

twa user stories thes version of the software was focused on. Your job was to figure cut how to
white-box.test for at least three problem sifuations.

............................................................................ . This is to test the basic pieture
-pmc{:unah{,'f, sinte it was one
of our new stories, but digs inke
................................................................................................... imval

send the PICTURE STHRT SEQUENCE i R

This iz more in—de
................. m=depth than iust
uslnﬂ:, the Gld |- :hu"rg "a"? Ju
s TE& petific methods, with
test for s poke start senuence to test for poke functionality, i ‘:ﬁ" f”;::’d‘“" e
5 #ui ed.

Wou'll F'rnb-il:ﬂ:,' need to verif
t.hli works h‘f ﬂﬂhmj a ‘r
vunning that tlient—that's

oka » WEE wha{:,g\lgr d
to L,{ Frapwl}r P

This one 15 'l'.l&!-ld - the

ather vﬂ:p\"f. and 5 @ ot like
the f‘n*.'tur: Lest.

..................................................................................................... Don't Fovget to test rbfﬂr
verify the test messane was veeeived by all clients and the  thak should shill be vorking

..... cheekbanes. ave, updated fo.reateh the array values, This is just 3 -""?f"ﬁ': .
kesting new funttionality.

There are |ots more tests you could have come up with—things like testing that clicking on one of the messages
refrisves the checkboxes correctly, and testing for failure conditions. What happens if too many checkbox values
are sentin an array? Or oo few? See how many ways you can break BealBox Pro.
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testing and continuous integration

But aren’t there testing frameworks
out there to do this for us? Why ore
we writing all this code ourselves?

Coming up with tests is YOUR job.

There are lots of good ameworks out there, but they ram vour tests: they
don’t write them for vou. ¥ A testing frameworks is really just a collection
ol tools that ht'|p YO EXPress Vour [esis. Lven though that makes them
really useful, there are a few I||.i||u|.< wirll sl need 1o i'.m'p it dniand:

Fust, you still need to figure out what you have to test. Figuring
ot what to test and how yon express that test are wsually two dilleren
things. Regardless of vour framework, you need to think about functonal
testing, performance testing, boundary or edge cases, vace conditions,
!\'J'l'li]'i.[‘_n- risks, valid data, tovalid data, ete,

Nixt, your choice of testing frameworks is almost certainly
going to impact how you test. Thas not alwivs a bad thing, but don’t
[orzret abont it This might mean you need more than one way 1o/ lest your
software. For example, il vou decide to use a code-level testing framework
Lo vour deskiop application, vou're still leaving voursell’ open for bugs in
vour GUL so yvou'll probably want something wo test that, too, Another

'L_|VTI"}I1 “}q'-'lill'l'lli': '|'-|'!|.' ".'1|||1'|'|.' ‘.'n-'liﬁ[ll_: o '5-:| } _LT-!['”". .I“'h””H Illf' ] |-'H'|'|;"1“] 1":H.|-|'
't o Tard, but making sure that the game renders corvectly and people
cant'L waldk throwghy walls or Ball through small cracks i your word.oweldl,
that’s 1 mess, and no [ramework can generate those tests lor you

for you, but they

ave @ Lommon

ks an generate bests

i Cefuir {:"‘f F‘r:'lm!\ldr‘kﬁ

#* ﬁf.‘l:ua’lh'. come Framewor
D‘F Lomman seturity gvrors

i

. N
have very spetific goa
r:f-amv'lr-ji:h: amework tan throw fows

of bware and w22 what happens o
i T‘:.“:h:n testing to make sure the s\fs{;L
;?:;5 (and what the tustomer attually wan

Hanging your tests on a framework

“-I‘-i'l‘ !H.H-:'mg alionnt |-;':u||r'ln.1|1'k.\, Ijll'l 'l.\||.|l tliwes I|i.'|l |'|~:|!|\.' |||1';Ln',J -|'|'|1' il n'il Ws Way 1o

does what you sk o
it to do/

w1 Il‘i Uik !I..l".'l‘ BT LR WSe }"ﬂ“r appliﬂ.‘ﬂtil)]’l. Hlll. i1- Wt U At bomale O liesis wie

vitn gebprchvhiethecomprotertostesuestet-he more elfective and know thst our

tests e run exactly the sane way each time. That's important, because consistency in
how a test s run isn't something humans ace very good at,

you are here »
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one-click festing

T%ﬁhq EVEKYTHING‘ WH-h one 31' EP r— Well, one command attually

There are lots more advantages to automating vour tests, As well as not
requirmg you to sit there and manually run the tests vourself, you also boild
up a library of tests that are all run at the same time to test your soltware
completely every time vou run the test suite:

€)  Build up a suite of tests

;'ﬁ'\l ':..I:“lr bl ln'\'ﬁtl'{" E"Il 1Wh Sk 'I.'l'i" |J|I' lessls I|'|-I| [“.'L"[I Tiw l‘H‘ i’l.[.ll.'ll_llr"ll Ly it, |'1Il ﬁ |‘.'\.|,

this maght seem a line scary, especially i vou're running tests by band. Large
soltware systems can have hierally thousands of tests thar ke diays of developer
tirme o run. I you avtomate vour ests vou can collect all the wests for your
sofiware o onve librany and then run those wests a wall, without having o rely
on hawing somehody, probably a poor test engineer whio looked at you wiong,
rinming those tests manually For adiy or s

a Run all your tests with one command

Chnee voun have a suite of tests that can be run antomatically in a framework, the
next step 15 1o lanldd that set of tests such that they can all be mn with just one
coppmand, The easter atest suite s o e, the more often o will actally e used
and that can only mean that your software gquality will oprove, Aoy new tests
are stmply added o the testsute, and bang, everyone gets the benehit of the wst
your hawe written.

e Get regression testing for free

The big advantage of creating a one-command suite of tests that you continually
add to as vou add more code to your solbware i that you get regression
testing {or free. Detecting when a new change that vou™ve made o vour
sofivnre has actually introchiced bogs in the older code, called softwars
regression, is a danger for any developer working with old or inherted code,
Thie best way 10 dead with the threat of regression probiems 1 to not only run
your own tests for your newly added code, but o run all the older tests as well.

Now; because you'll be adding your new tests Into vour test suite, you'll get this
foor free. Adl you live 1o do s add your new tests 1o the existing test suite and kick
things ofl with one command-—you'll have regression tested your changes.

OF tourse, this relies on the
existing tode base havimg a
siite oF tesbs acaildble L
you to extend Cheek out
Chapter 10 for what 4o do
when that sn't the case
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testing and continuous integration

Hmm, wen't testing everything every time make
testing take a long time? Isn't there a way of tuning
things so that developers can regression-test everything
when they need teo, and just fit testing in manually

Tailor your test suites to suit the occasion

EI-" ||['|1-||[1“|l;i||"|1ll I 1![;.“ |-']'|_'§_!|.‘ '|I'|Ii| [e=51 5'\-||ii‘|.'.\| I?l"l'ﬂll'ﬁ' |.||i|_'|i|.i'||11_| .'||||_|I
therelore, tend (o get used less, One technigue s 1o break oat Fast and
show tests so that a developer can run all the st tests often while they are
changing and adding code, but only run the full suite when they think they
need to,

‘|I||llll.ii| Tesis |-||.“ ill[” Hl!' j‘il.‘ill or .‘i!”"l\ l'-ll."!_':ﬂl"ll"i i!'i ll.".'l.l.l'_f "i] L[4 '!-Il mr |?;H'|.II'HJ;||

proqect, amd which category spealic tests Tall nito can change depending on
the development work e you are dong, For example, iF you have barely-
ever-changes code that tikes o long time to test, then that would be o good
candidate for the slow test suite. However if you were working on code that
might well impact the barvely-ever-changes eode, then you might consider

movige its tests into the [ast test suite while you ave working those changes,

I_ﬂ'll‘i Iy i'l Ol W IIIII | Iﬁ(l[llllill' f:l'l!‘t‘ lr‘?-[iZIIL! |-'|'i!ITTIl"'|'|.t!ll'|:¢ 1; FI'I_]?I'I.'H. L'il”l'!’IL]I_TI i[.

To download the JUnit framework You tan also speed

L o to h'E-é'["f:"WWw nil, up clow fests using

e motks; see Chapter 8
tHhare..are o " oot o
umb O KO POTL WT e

—  Dumb Questions
0O- Keep the time it takes to
-+ So how often should we run our entire test

suite? run your tests as slwrt as

A: This is really up to you and your team. [f you're POSSll)le- Tl‘e lﬂﬂger a teSt

happy with running your full test suife once a day, and
know that any regression bugs will only be caught

once a day, then that's fine. However, we'd still Slﬁte ta.ItES tO I"IIII, tl'l'e I.ESS

recommend you have a sat of tests that can be run

much more frequently. {I{IEH il 1s llltEly to l)e I'IHL!
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making the most of a8 framework

Automate your tests with a testing framework

Laet's take a simple test case and sutomate it using JUmt JUmt provides comimon
resources and behaviors you need for your wests, and then imvokes each of your tests,
one at a tme. [Unit gives you a nice GUI to see vour tests run, as well, but that's really
a small thing compared to the power of automating your tests.

f\\ JUnit also has 2 tewt_

bﬂSEd {ﬂ{ Funngr

Wou ve aol: to im?ﬂ‘l‘t the JUnit ¢lasses.
[=1"]

Here's a statie
Fina! oiF an‘,
theckboxes that ran

be uzed in severgl
lﬁ-F'Ftl':n{: ‘E{s{s.

it ealls settr)
h‘EE‘#E :a&h.ﬂﬁ. [
So'BEfS :,Il used  ~
nialize VAT

. Eh'! hsi mEJ{.hDds.

tearDownl) is for
tleaning up. JUrnit calls
this method when each

test is Finished. S

Heve's an aodual

{gs.'[;. le:iu JM'U'JC-H'-C “E
with BTest so JUnit
knows it's @ test
and tan vun it The
methed J"-"t sends &
best mestane ard a
thetkboxState

""-.._______-

and plug—ins for most

package headfirst. sd.chaptery;
Impeort java.ia,*;

import java.net.Socker;

import org. junie.*;

public clazs TestRemoteReader {

Private Socket mTestSocket; /
private ChjectOutputStream moutStreams
Private ObjectInputStream mInStr=am:

public static final boslean(] EMPTY CHECKBOXES = naw boolean|256];

BBefore
publie veid setUp(] throws I0BExcepticn |
mTestSockst = new Socket (“127.0 .
Socket <0017, 4242);
I moutStream = r =
neW ObjectOutputStraam(mTescSocksat
min5tream =

new Dl1jat:£n]:ut5l;ream:rnTs-E'rb.:-:vc.'-cer.gur.lnputsu—:-amu | &4

|
BAfter '\ Cinte these are

hd 'ﬂ.l-‘h-h g?t;ﬂrt
r::gﬁﬂtr. they gﬂ?j‘

getlutputStraam() )+

public wold tearDown() throws I0Exception |

= mTestSocket.closa () ¢
mogtStream = null; — Julwit be
mInStream = null; = ealled 1'3"1' “r,h {,E:.-l;
mTestSocket = null; and atter 3

BTegt
public xl‘rc-ld LestHommalMessage (| throwa IOException
boolean[] checkboxStare = new boolean[256];
checkboxState{ll] = trus; '
checkboxState[5] = Lrue;

checkboxState [15] = true;
rllDu:EL‘ream.wriT&Dhja_Lr“ThJ.s ig & test messagel ™),
Jr.-{‘-'ljt'*..pt:“am.h'rJ.'_F:i}h_iE:t1|_,"11E|:k.b<:u::5tate}; .

250 Chapter 7
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testing and continuous integration

Use your framework to run your tests

lmvoke the JUnit test nunner, org. junit.runner. JUnitCore. The MusieServer and & copy of

only inlormation you need to give the runner 5 which test class (o ran: the BeatBox Pro. JUnil wor't

headfirst.sd.chapter’.TestRemoteReader. The framework take care of that for b ping.
unless fou add tede -Fur that

handles running ench test in that class:
ﬂ/,, into setdp()

Den't: -F-:lriji."li to ?ui juhitjc'l'f
m *]mur Eliii?a{h

DCIH"E ruﬂjd to start the

Fili  Efe  Window Heal

hifsd> java -cp 1mi t.jar;. org.junit.runner.JUnitCore

headfirst.sd.chapter’.TestRemoteReader

JHHI‘E will F""ht 3
dot -Fm- eath ‘EE;{ i

Tan .';rlu'_g -H-“: I:r-ﬂi! ) 5 .
has OHI‘}I i .[:"EI _/} Time: 0.321
You get 3 sirgle dot /() OF (1 test)

JUinit version 4.3.1

0K s Jdnit's HEBE

und:‘r:'l:.aﬂ'-_,gd wily |l:|-[|
saying all the fests van
Ard heve's what BeatPox Pra

locks like after the st has vun
Chetkmarks are wheve they've

wpposed to be and the test

iy = e mESIGUE 15
Bden HUUUCECDOUUOEEEOD ] T iy
§0D@0000E0000000 faf
b el Bl et b il el bl il o ' hd _“_'.
QHUEREGLRAEEEEE N
BERREEEEREEREEEE
BEREEEEEEREEEEEE
ECDELEE R EEE
=gl iR e = Gl =
HEUEEEEEEEEEEET
gl Bl = e o =
wEnfuieE=gmgrg=frl=img=-gni=]
CEuGETEH TR E B
P e B e eI e o ) e ) e o [ e e o
e B e v e e o e e 1 e e e
WiE e e e S
L R E R E W EEE

With a framework in place, you can easily add the other 1ests lrom page 246,
Just add more west methods and annotate them with @Test. You can then
rum vour test classes and watch the resalis.
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continuous integration

Wouldn't it be dreamy if there was a tool that ran all
my tests for me, every time I checked in code, so I
wouldn't be embarrassed in front of my team?

Continvous integration tools rum your tests
when you check in your code

Wieve i'|.]|‘-:"'.ui}' ol a version control ool that I{:'L'[‘J:c track ol
ot code, and now weve got a set ol antomated wess. We _iL[.uI
necd a way W te these two systems wgether. There are version
control tools (or applications that mtegrate with version
control toals) that will compile vour eode, run vour automated
tests, and even display and mail out reports—as soon as you
tor Bobl compmit code inta vour 1':'|‘m5i[l'r|']..

This is all part of continuous integration (C, and it looks
like thyis: ¥ rg?ﬁl‘l’ﬂ'{g
he end re™

whole thirg 15 3¥ :

i t.'."'l & same— Jlzht
ik

The version control tool notifies
your CI tool that there's new code

For you dnd you, E23m available.

nothing thanges From the .
k] shrol process you o N
i?::::‘;:aw:- ff: sh'r’(, out: -gﬂ-"’ eo i

wpdating some code, and
then £'I-v:f.'l!:'m5 it

g

@ Bob checks in some code.

& The version Lontrol server
does s rormal cheek—_iy,
P‘rﬂﬂtdurfs. lik: h.Fd&'EJnﬁ 'E:ht
FEVIsion number, byt now it
has a Eontinuens in{cﬂr&fiuh
tool it wgrhs with, toa

code -
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C'D“ i'v”"-'-llii'I..-! '"'E-t
dre ‘I:'ll‘ﬂ more
Lompm “ﬂlﬂdfiah

@ The Cl tool checks out the new code, compiles it, and runs
all your tests. Most bulld tools create web pages and emalls
to let everyone know how the builds are going.

ﬂkﬂ";mh End Eui]d tﬂa!i
Processes that improves
imonﬂs“ll; Yol {.can.

therejreno

ﬁtl"l - gn“i‘l-'l
viiiio Uiiestions

Q_: Doas Gl have to build and test my code every
time | check it in? My project is so large that could
really slow things down.

A: Na, defnitely not. Altkough building and running your
tests avery fime you commit changes to version conirol

iz a good practice, sometimes it's not entirely prachical. If
you have & really large set of tests that use significant
compuling resources, you might want to schedule things a
bit differently

testing and continuous integration

The great 'Ehmj about

vevsion Lontrol gnd Cli
that they happen with :
You having 45 dg anything—

out

its a

o " L
hood " 3ong on “under fhe

ol
This ?a'r’uf.ular build 1o

is talled Cwss:i:w{:'rd. bt
H‘LEH! are 10‘1:5 c|¥ .'iirmla'r
'ih'n-d-u{.{s out. there

Continuous
integralion wraps
version control,
com])ilation, and
testing into a :gi_r__tgl_g
rePeatal::le process.
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sefting up continuous integration

At the wheel of Cl with CruiseControl

The three main jobs of o Gl ool are to get a version of the code froam
vour repository, build that cede, and then Tun a suite o tests agamst
it. To give you a Havor of how Cl s set up, let's take a look at how that
wirks in CruaiseControl:

o Add your JUnit test suite to your Ant build ou last: saw Ant in
Before you build vour CroseControl progect, von need 1o add vour

| . v Chapter £.5.
JUnin tests o vour Ant build fle. - pte

L p A new tavget called
ctarget name="test" depends="complile“> \ hf:if_'“ that de?chds

<junitc> on the uf-ﬂrnfik;
. i taraet having tirished
<plasspath refid="classpath. test™ /2 suis&llyh&

<farmatter type="brief” ngefile="false” (>
<patchtasc>

. — T - - i .
c<fileset dir="5§{tst-dir}” ineludes="%*/Tast*.,glass” /~*

e ot ahee the wage g AL e s Yo
i EARSIE R g:::,_{ {.'r.;l‘. beain w?n{h Lhe word "“Test” ave au{m&mal]:
S AR :-Atij'.u{:ed as JUnit tests. No need kor you to s?:f'kh e
</target> one individually.

starget name=Tall" depends="test" />

The “all" Laraet is just 3 wicer way of sayirg "compile,
build, and test tutr]f{hin&." ! e

e Create your CruiseControl project
The nexe step is o creave @ GroiseConrol project and begin w define vour
build amd test process,

Crilsecontrol>

<project name="BeatHox" buildafterfalled="trug*>

2l-- This is where the rest of your project configuration will go -->

foretac The project +aq bounds all of
</project> (_"-\\ proye : 4
C/oruisecontral> i Fajz&'i melﬂuraﬁm-

n CruseContral feur Project is deseribed wsing an XML
dotument, muth the same 35 in A, extept this seript
deseribes what is 4oing be done, and when
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testing and continuous integration

e Check to see if there have been any changes in the repository
Lnside vour CruiseControl project you can describe where 1o get your code from and
then what to do with it Do this case, code changes are grabbed from your subversion
repository. 15 the code has changed, then a full Dodld is cung otherwise the schedoled
build s skipped.

The “modificationset” fells the veposibo
Positery to theck aaginst
the lotal eopy 4o see if it actually Mtdiis build chaa?;:s

in oF rot y

<modificationset gquietperiod="10"> L-”—_‘/rl;r’m you declare what lotal topy and

vemote repository o theek 3gainst for

thanges
Eepoasitorylocation="file:///c:/Users/Devalopel/Desktop/SViRepo/BeatBox/ trunk” />

<svh LocalWorkingCopy="hfad/chapter?/co”

</medificationsats

@  schedule the build

Finalk vou describe how often you want your continuous integration build 1o take place,
In Cruiseiontrol this is done with the schedule tag, mside of which you describe the
type of build that you want to perform.

,:—-\_‘_‘___‘H Sthedules the build to oteur
=

<schedule interval="860" "ﬂ"'_fsﬂ'minl.-{'.cs.
<ant antworkingdir="hfad/chapter?/cc”

ewd X84 Vo lmana 1A arrm 1 M
LDULlLlUl 44— LWL LA il
HH‘-Y“‘ﬁ“5h1va
=*true’” .
s s Ant build seripk

usedebug="trus"

targat="all"/> Eiuilh:liru-n}r the “all"

</schedule> - target
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tests only cover what you tell them to

Testing guarantees things will work... right?

Version control, CI test frameworks, build tools..vou™ve come a long way sinee il
was you and your college boddies hacking away on laptops m vour garage. With
all Yo il'al-ll'lq. bt ghould be confident show th_j.{ the customer what 'g.'nlil"l.':' Tl :

Wy Al G
hfsd> java . headfirst . sd. chapterT.BaatBox Tracey
got an object from server
class java.lang.String

gob an object from sscver

class java.lang.8tring

Exception in thread "AWT-Event{usus-0" java.lang.ArraylndsxOutOfBoundeExcsption: 255 1:_"_"
at headfirst.sd. chapter?.BsatBox. changeSsqueancs |BeatBox  Java: 340)

at headfirat.sd. chaptarT. Beatho eiMyLintSelectionlintensr , valusChanged (Eeathox , java: 383}
at javax.swing.JList.fireSslactionValnsChanged (Unknown Sourcs)

At javax.swing. TListSListSslactionfandlar. valuaChanged (Thknown Sourcs)

at javax.swing.DefaultlistSelectionModel . fireValueChanged (Inknown Soorcel

At javax . swing. DafaultListEe lactionModel . £ireVal U‘E1wﬂ"_"—';-1!—.'..?-_
at javax.s _—

AL Javax,

at javax.swis

Baas T
Csrdra-HE
at java.swt.C pean HEHE

At java.awt.}

at 3 CIETE R i Enere

ak java.awt. T i Syl

at java.awt. ColEEae
High Tom
i B
["Fa =2
witesta
L CEnga
el
A
(| Lapweid Tom
High MDA
i 4 Cangl

at java.awt,Cc

at java.awt.Co

- T T e s et

at java.awt.Li

b
The tustomer tlicked on @ Foke message in
A S bhe lsa, and swddenly 2 nasty stack trace
spit out onto the tontole window

This is really starting to get old...
con't you get anything right?
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testing and continuous integration

Here's the code we changed in Chapter 6. The bug has to be related to this stuff
somewhere. Find the bug that bit us this time.

i5e

public woid buildGUI(} |
// code from buildGUI
JButton sendlt = new JButton(“sendIt™):
sendlt.addictionlistensr (new MySendListener(}): Here's the
buttonBax.add (sendIt); i:‘:FHd i
JButton sendPoke = new JButton (“Send Pocke”); Eﬁéé:tjéx
sendPoke .addActionListener (new MyPokeListener()): budld&l]
buttonBox .add (sendPoke) ; wethad.
userMessage = new JTextField();
buttonBox.add (userMessage) ;
/) more code in buildGUI ()
|
This inneY
public class MyPokeListener implements ActionListener | LhﬁliF”“
public void actionPerformed{ActionEvent a) | BeatBox yavd
{/ We’ll create an empty state array here Lo
boolean[] checkboxState = new boolean[235];
try {
out.writeObject (POKE START SEQUENCE) :
out.writeObject (checkboxState) ;
| cateh (Exception ex) |
System.out.println(“Failed to pokel ™) 1 |
!
]
/4 sthar code in BeatBoxFinal.java

What went wrong n this code? ... T R T e et

L L

WhEE WaBlig ol A0 AMEBIYY tirimrrnmiess ot ireibnshbns s ik kosmss s bbb ks SR RS Tn e epn TR AR A
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tested code /s completed code

Here's the code we changed in Chapler 6. The bug has to be related to this stuff somewhere.
Find the bug that bit us this tme.

Lution
public woid buildeUI () |
/f code from buildGul
JButton sendlt = new JButton (Msendlt");

sendIt.addAhctionlistener (new MySendListensr());
buttonBox.add (sendIt});
JButton sendPoke = new JButton ("Send Poka”) ;
sendPoke . addActionListener (new MyPokeListener())
buttonBox.add (sendPoke) ;
userMessage = new JTextField();
buttonBox.add (userMessage);
!/ more code in builaGUI{)

|

public class MyPokeListener implements Actionlistener |
public void acticnPerformed(RetionEvent al |
/{ We'll create an empty state array here

boolean[] checkboxState = new baaluan{EEEI:}

=T ] Here's the bug
out.writeObject (POKE_START SEQUENCE) ; We eveate an
out .writeObject (checkboxState) ; avray s
| catch (Exception ex) | bocleans in

of 150

System.out.println(“Faliled to pokal™) ;|
f

'
J// other code in BeatBoxrinal.]ava

What would you do differently? e, need a way to test more of our tode. We should add a test that will

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
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Your code's
not finished until
it passes its tests.

Yo should be writing your tests
EN] I:II.IiCI' sure '!|'||||| I"J[IH' 1‘]".":":1'
what it's supposed o, 17 vou
1|l"||1| I].'I'l" il lesl 1‘ 1} | I"I"I:'lil"il'l
piece o hmctionality how

o you know your code really
mmplements that functionaline?
And il vou do have a west and
it’s ot |::|..--iu|_{. our conle

-||1'lt'.‘irllf Il'|||‘|k.

testing and continuous integration

Wait. This is code from a while back. We
could write tests forever and never come
up with everything. And when do we get to
ge back to work on develeping new code?
That burn-down rate is gonna kill us...

Code that doesn’t work isn’t complete!
Crommiplete code 13 working code. Not many people will
by vomn Lo write code thin doesn’t doowhat s suppased o,
Writing tests s very much a part of - geting your work done,
In fact, tests let yvou know when vou've written the code vou
mieant to write, and when it does what i's supposed o do.

But bosw many tests do vonr peed? Well, i Decomes g
|['.'ITEI'-IF|| |H'|‘|'hl:'l:"ll |'||F|\ rI'III'.'iI lH‘l ||'|l‘ 1"”!'." fllﬂl &5l VeTsis
how likely are vou to find a bug in the part you faven't

tested. A hundred tests that all test the same 30-line method
i i LO00-line svstem k't going to mve vou much
confidence —that leaves a whopping 9% 950 lines ol untested

codle, o imatter how 1Ay bests !.'ml"rl' Wil fesqi.

Irstesed ol talking abent pumber of tests, 10 beter 1o think
about code coverage: what percentage of your code are
your tests actually wsting?

Hmim..lemme guess, there's a tool that we can tie
inte our process that checks this for us, right? Q

Tools are your friends.

.[.I'H |l|"| .I[Ill 1-IIIIIIII"|"."H| I-.!'\ L :tll" 1|l| fl.'llll'l' ‘.'Hl!'lL |iH '_I.'1I||.
bt they can make it easier for you to get (o your
work—and fgure out what vou should be working

on, Code coverage s no dillerent,
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putting code to the fest

" your pencil

Below is some code from the BeatBox Pro application. Your job s
to come up with tests to get 100% coverage on this code_ or as
close to it as you can get.

TMEL;ihlﬂﬂh:ﬂﬁ{

public class BemoteReader implements Funnable | handles the fml:w:and
boolean|[] checkboxState = null; poke sesuentes, a5 well
String nameToShow = null; as normal messages

Obdject obj = null;

public void run() (|
try |
while {({obkiy = in.readObject(}) != null) |
System.out..println (“got an obhject from server™);
System.out.printlin(chj.getllass () )

string nameToShow = (String) obi;
checkboxState = (boolean[]) in.readObject();

if (pnameToShow.equals (FICTURE START SEQUENCE)) |
receivedPEG() ;

boelse |

if (nameToShow.edquals (POKE START SEQUENCE)) |
playPokel();
nameToShow = “Hey! Pay attention.”;

otherSegsMap.put (nameToShow,; checkboxState);
listVector.add (nameToShow) ;
incominglist.setlistData(listVector); $_____//
/ now reset the sequence 0 be this
!
} A elaae whila e
} catch (Exception ex) |
ex.printS8tackTracel):

i
} // elose run /
} // eclose inner class R\Ch’dl any tode that

- Jour Lests don t cover.
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testing and continuous integration

Write a test to exercse this section of the code (pseudocode 15 line),
aprssdndrdditidttitrrrrrrrbr bR R R RN RN AR R RAd fdtrttttrrtrttrtrtrrrendnnananinidisatitidtrtrrbrbrrtrrrerRerananind

-------- B P TR E L L P T
R T T T T T T T T T T T

B A R B R R R R A R RN ARSI BN R LR AR IR REE R R R

Write a test to exercise this secton of the code,

FEdsddddddaneadaidddddbbbbiberaaannanaaaad B T T T T dasddddiebababEiaibdbb bbb R aRaanan fl
P L LR T T R T T R L T T T

----------------------------------------------------------------------------- dddsdebrbrbrrrr e nb b a e

Dhicl we get 1O0%, coveraze? What else would vou test? How?

B T T T T TR E ]
TR T P P T PR drba b aas B E LT LT B T T s

LT

Sﬂht u-F 'Hﬂ.g:,:
tests may fest

maore than just the

settion of code

brack E"Efdf-'uﬂ-l'b}

notes indit‘.ﬂ-‘{:ina
what efce Your
hl‘l'.: exevdise.

P

you are here »
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100% coverage

Sdutwn Below is some code from the BeatBox Pro application. Your job
was to come up with tests to get 100% coverage on this code..or

asclose to it as you can get,

1 ! I I =1, - m] J 1 1 - TFB'
FiLI & QAARE pamolan2aric] LINE LEEm 2 i
i Public void testn:
} £ FEStlormal Mess: : T -
boolean || checkboxState = null boolean]] _J_t___kbcxﬁtat:s:t;el:Ir_lurq.w.s I0Exception |
' 3 | e = new booles BET .
String nameToShow null; cheekboxState[0] = true: seanleaely
¥

checkboxState(s5]) = Erue:
checkboxStatre [19] = trua;
mIUE St roam, wrd telties
mDutS:rwnm,w:1reﬂb;ec

dbject obj null;

* " T o
("This 13 a test medsage ) .

publiec void rumi)
L [Ene:kngStaw“

while {f{obl = in.

Jystem.oul.pri

System.out.prin

String namsToSh
C checkbo =

All three of if (nameTc
these tests receivelPE
tover the tode | alsa |

bt;ﬂ'l't ‘H‘i! i'F i
statement

i pubnlcluaid CestPictureMessage || throws lOException
mit St ream. writefbject (PFICTURE START .'-_:J-_'-:lfu-_.-'Nr'P;- I
Ut Etream, writeobiact (EMPTY ::ﬁmmciﬂu] ; o
=endJPEG (TEST_JPEG EILENAME|: '

1Test

public void testPoke()throws ICException |
mlutStream.writebbject (POKE START SEQUENCE)
miutStream.writetbject (EMPTY CHECEBOXES) ;

Incomingld st setliatDat:

Ff now reaet the saquencs

This Hest exertises multiple r,hunk:l.
| tid of code In Fact, most tests avent

| #/ =loze while
solated to just 3 Few lines, even

catch (Exception ex
| catch (Exceg I <) | howah 1t mHﬁh% Lg dbs ;ﬂ? 4ect
nrintStackTraca () ; ol 1 0 .
Lo Lhat eovers those Few lines
FFocloas ran
| £ close Inner clas:

e Diel we get T coverage? What else wigadtl you test! How?

We didn't test the exception—handling code, so wed reed o

. Lreate exceptional stuations. We also didn't test the GUI at
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testing and continuous integration

Standup meeting

Ok, so if we test every
single method, we'll have
100% coverage, right?

Mark: Nio, [ don't think so; running every method doesn’t mean
every fime ol cach method will run, We need o bivee dillerent kineds
ol tests 1o ot to all the different error conditions and branches.

Laura: Wow. 50 | guess every variation of every method should have

d BEParare tessty

Bob: But how are we going o do all that? We'll have 1o make up all

kanels of Brogeers elagin Lo get every wensd eror condition, Thit could
take lorever...

Mardk: And that's no all. We've got o try things like pulling the
|H'|.1|"|'1|I'I\. il]“_l._" dl Sine [BL 'I]J“ Lo best 'I.'L']I.ll ltrl]]l]i'“‘l |E ||‘H' nedbw I'I'J'\'.. OIS
desvn and LAOY probilems crop up.

Bob: You don’t think that's o a lictle 1o far?

Marlk: Well, il we swant to catch all of the cormer cases and every bit
ol exception handhng...

Lawra: But o bot of tht stuff never really happens..

E“h: .I-III'II |.\|'|'§. II.I[t l |H|||""| i 'lt'l'.“l' 21” |1|..||: [ I'EIIIIIHI-‘IJ..”II”iTI'L'\I
conle? Tve gol il Kinds of logmng and reconnection eode inmy
miethods. Now you're saving [ didn't need o write that?

Mark: You did. but

Laura: This i i]|||:| wsthile!
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using a coverage repert

Testing all your code means
testing EVERY BRANCH

Sorne of the easest areas 0 miss are methods or code that
have Jots of branches, Suppose vouve gol login code ke this;

publie clas=s ComplexCode |
public class UserCredentials |

Lest tase
orivate Stri sken; 11 o abably only need ont
PERERE ﬁ:dﬂm Hﬁl: l-::rﬂrcd:nﬁa'l hdﬁ{,,
UserCredentials {String token) | Gnte theres ne behavior,

mToken = token; attess and set.
| public String getUserToken{) ( return mToken: | Es"n:fhidlutt;n:;:;t: f:l':d

t..—- userndme dnd password .

public UserCredentialzs login(String userld, String password) |
if (userld == null) |

throw new IllegalRrgumentException(“userld cannot be null”);

} ®—— ..one where the userld is null.

if (password = null) |
throw new IllegalfrgumentException (Ypassword cannot be null®); é_;

amtm wheve the
User user = findUserByldAndPassword (userld, password); assword 18 ruill
if (user l= null) | ¥

return new UserCredentials {generateToken{userld, password,
Calendar.getInatance () .getTimeInMillisi) ) ) ; _—

I ~and one
!
i n r i " - wheve the
: throw new RuntimeException{“Can’'t find user: + uszerld); e 3
—one where the valid but the
user]d isn't il | but Fiiswdr-d i
wn't 3 valid |D. wrrong,

private User [indUserByldfndPassword (String userld,

// code here only used by class internals
l

String password) |

private String generateToken (String u=erld,

long nonce) |
f/outility method used only by this class

String password,

Fl.nd H'I!ﬁ {I.ht‘l't ave ﬂ'l!ic f’\\"l\la‘l;z
methods We an't aet to these divectly.
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Use a coverage report to see what’s covered

Most coverage tools—especially ones like CrnseControl that mtegrate
with other Gl and version control tools—can generate a report telling
vour how much of your code is covered,

Here's a report for testing the Comp LlexCode class on the last page, and
providing a vahd username and passworcd:

Coverage Report - headfirst.sd.chapter?

testing and continuous integration

Code complexity basically Lells us
how hﬂ‘l‘ﬂlr‘ dl-FFEI‘m{ Fi‘!‘.l'll theve
are throush a qiven lass's code.
¥ theve are lots of conditionals
(more complicated code), this
number will be high

e — A % % —
headfirpt pd chapter? |
. Classes in ﬁ"m Y R ar omphexit

A

Fifa

Eath tlas is lisked individually
(broken wp by patkage) O o

through our tests?

clas w ol the
ol 1 e B | | e P oy P |
\_-* |F|:|.l |J.¢'ﬂ. .rU J."' (¥ |l1"'!l AT i, l ' |J| Lrﬁ"'"J. |\.-J. (=Iw =3 T LJ.I:I.J.;:II. Il!“! E‘LL a |.|JL

better i vou add in all the failure cases described on page 264,

1]
,_|

Sen the above test manages o test G2% of the Os T1%
i 'T"l_
bl

Report generated by Coberfurs 1.9 on 5M24/07 1:23 AM,

z (7Y S —
w%ﬁwmdlamwwm 11008 P,

taver toverafe—what  the alternate
ﬁt %!‘._Ehr Jlnh Js, elues

of tode ave we :ﬂ:ﬂmg

m:ﬂ"-"J‘:“’-‘-

Add in the failure cases and we've

i =-'-ﬂ‘. v:l"""I'|.+.-:r u'iurl: w'r{:.;'l ‘H‘m
ComplexCode elass. Still need work on
the Wser glass ah.-
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the cost of testing

Are you kidding me? All that testing,
and we're still not at 100%7 How could
you ever do this ona real project?

Good testing takes lots of time.
In general. it's not practical o abways hit 0% coverage,

You'll get diminishing returns on vour testing alter a certain
point. For most projects, aim for about 85% 90" coverage.

More often than not, il'hjll.\t noft |J:Jm‘i]1]1' ti1 festse ol tha
Bast 10 15% of coverage, Tn other cases, 105 possible o
_I[ll.‘il far ton mach work 1o be worth the teonlile,

You should decide om o coverage goal oo a per-project,

and sometimes even a per-class, basis. Shoot for a certain
percentage when you hest start, say B0%, and then keep
teack of the number of buogs fonnd, first using your tests,
il"l:l r|11'r1 i|1-||.'F' ¥l I'I."!t";lhl' VORI H!". Il- ':LTHI ,_::"r e I_]l[f_r‘h
back alter vou release your code than you're comfortable
with, then increase your coverage requirement by 5% or so,

Keep track of vour numbers again. What's the ratio
hetween bugs fomnd by vour testing versus Iags found

after release? At some point you'll see that increasing vour

|'u'~'|:|;','1_L'rr- '|H'1t'v|;|,l:|g|r1' |-. !;tl-;,i;n,r_r' b |nm_{ lim:n ||11I Tl |1~..;||I'!.

mereasing the number of bugs vou fnd mwernally, When
vou hit that point, then back ofl” a little and know youve
found a good balance,

thereqare no

({: How do coverage tools work?

A: There ara basically three approaches
coverage tools can fake:

1. They can inspect the code dunng
complation fime

2 They caninspect if after compilation
or

3 They can run in 8 customized
environmant [JVM)

266 Chapter 7

Dumb Questions

U_,: We want to try doing coverage
analysis on our project, but right now our
tests cover hardly anything. How do we
get started?

AI Start small. Sel your farget at 10%
Then when you hit if, celebrate, fhen bump

it to 13%. If you've never done awtomated
testing on your project before, you might find
that some parts of your system are really hard
to automate, We'll talk more about that in
Chapter 8. Get as far as you can, though—
some tesfing is way betier than no tesfing,

U_,: Don't you end up with a lot of test
code?

A: Absolutely. You'll have a 2-to-1 or

3-ta-1 test-to-production code rato if you're
really doing good testing. But finding bugs
early is 5o much easier than having your
customer find them. It's more code fo
maintain, but if your environment is in placa,
the extra code and effort is generally worlh
the trade-off. More satisfied customers, more
business, and mare money!



testing and continuous integration

Getting good coverage isn't always easy...

Now that we've gotten our heads around coverage, let's look
back at BeatBox Pro. Now that we know what to look for,
there are all kinds of things not being tested:

Heve's the MusicServer. e
i I

haven't {estad any ot this f.‘:;ET

This wen't be 400 bad +o automate,

though, since there's no veal Gl

Widn :a«j; deal with all of the

network stutl thouah, so

i oudh, 5 ﬂ&r

W R Thew ave ér clu:h'k-

E:Q{Bu af?l.c.abﬂh‘
W: Ve W|’c.‘l'.£"' oL out
o Lest the veeewing ade

We don't have anyf &HI‘ C ' nd
test code--whith is how we We den't have ?-l:f mL.nb
wissed the labest BeatBox besting ades €0 ot
Preo bug in the customer of MID|—re 1

demo. te wite et

There are some things that are just inhevently hard to test. GULs actually
aren’t impossible; there are tools availible that can simulate button clicks and
IL:‘.'!.'l‘.-n.iu':f inplll. Illjl'-lr‘lj-_‘r‘.i like svnachion o 3-13 gr;l.phir.-i, I]Imlgh. thase e 1::-1|g‘]1. The
answer? Get a real person to try things out, Soliwire tests can'l cover all the
dillerent varatons of an anmated game or andio in & music program.

So what about code you qust can't seem to reach? Private methods, third-party
libraries, or maybe your own code that's abstracted away from the inputs and
ourpts ol your mam mterface moduoles? Well, we'll get o that in qust a few more
pages, m Chapter 8,

Anil then...enter test-driven development.
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is 100% coverage efficient?

& Check off all of the things you should do to get

good coverage when testing.
Test the success cases ("happy paths"),

Test failure cases.

Stage known input data if your system uses a database so you can tast
warious backend problems.

Read through the code you're testing.

Review your requirements and user stories to see what the system is
supposed (o do.

Test external failure conditions, like network outages or people shutting
down their web browsers,

Test for security prablems like 50L injection or cross-site scripting (X55).

Simulate a disk-full condition.

= Simulate high-load scenarios.

Use different operating systams, platforms, and browsers,

—— Answers on page 272.
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testing and continuous integration

Standup meeting

Lawra: | really wish we knew all this going in. before we started doing
dlemos with the customer,

Eul:i: ";-u".:||, | 1'(-"“ ||:|'n' gl Tessls oy I'|!I:|' eie, .1|:||| k|11 (LR ru:i serewied I|F! I]u'
other wser story when 1ot mine (o work, Amviling o get us o full coverage, .

Mark: Whoa I'm not sure ull coverage is reasonable, You ever heard of the
AO/20 rabe? Why spend all our time ona oy bit ol the code that prolably
won’t ever get run?

Bob: Well, I'm -niug_:: foar 100 1 ﬁ;:lln' with another few davs of 'r.'l']lill:.;
L )
tedts, T oan resl there,

Marlk: A lew days? We don't have time lor that; don’t you have a lot ol
GLUT code to work on?

Laura: | agree, Hul I"'m not sire we can even et to 30% COvVEerage: there’s a
lot of complex code buried pretiy deep in the GU and T'm not sure how 1o
wiite Tests 1o pet woall of that smulf,

Mark: Hmoun.whit aboui 502 We could start ihere, smd then add tests
lor things we think are missing. he coverage report will el us what we're
missing. right!

Bob: Yeah, we can look at which methods we're not calling. I swe could hit
every method, and then test the edge cases on code that's used a Lo, that's
pretry oo

Laara: Sounds like a plan..You just commutied some stoll, vight? Ill check
the cowerage report as soon as UruiseControl finishes its build
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an environmant for testing

270

Chapter 7

Lits vou create a repository o keep vour code m o secure place,

Lets multiple people check out copies of the code and work
eflic ]:'Jll]}.' a8 a e,

Lets multiple people check changes back into the repository and
distribute them to the vest of the team.

Reeps trick of who changes what, when, and why.

Branches and tags code 50 vou can find and change versions of caode
freern way back when.

Rolls back changes that never should have happened m the fivst place,
Makes sure your code compiles.

Tests your code.

Tells us how well we're testing, | You've gotten a couple of these
things into Your envirenment now

with 4 I'.l:l\‘{llnl.l.glgs n_-!J'__f;n’llrgﬁm J;.".}l
.. and what version control doesn't y

s
T iill”l' B

Thinks fise you,

:"I-I.1kl“i ablri '!.'Ile' I'i'ldl.' 'i‘- I'I'illlilll!!' JIII[t “"”-'I.'l'i"-lllt'll.




testing and continuous integration

* Testeross
Take some Lime bo it back and test the right side

of your brain (get it?).

" ol il

I O

il ) O O

ol I O

Across

5. The practice of automatically building and testing your code
on each commit.

7. This should fail if a test doesn't pass.

8. Instead of running your tests by hand, use ... ...

10. Coverage tells you how much ........ you're actually
testing.

11. When white box tasting you want to exercise each of
these.

12. Ability to be climbed - or support a lot of users,

13. 3 lines of this to 1 line of production isn't crazy.

Down

1. Just slightly outside the valid range, this case can be bad
News.

2. All of your functional testing ties back to these.

3. Peeking under the covers a little, you might check out some
DB tables when you use this kind of testing,

4. B5% of this and you're doing ok.

6. Conlinuous integration walchas this 1o know when things
change.

7. Test the system like a user and forget how it works insice.
9. You're done when all your ... ...
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exercise solutions

-----

.....

o k-

penml

Solution

Check off all of the things you should do to get
good coverage when testing.

Test the success cases ("happy paths®).

Test failure cases.

Stage known input data if your system uses a database so you can test
various backend problems.

Read through the code you're testing.

Review your requirements and user stories to sea what the system is
supposed to da.

Test external failure conditions, like network outages or people shutting
down their web browsers,

Test for security problems like SOL injection or cross-site seripting (X55).
Simulate a disk-full condition.
Simulate high load scenarios,

Use different aperating systems, platforms, and browsers.
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testing and continuous integration
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your software development toolbox

274

Software Development is all about developing
and delivering great software. In this chapter,
you learned about several techniques to keep you
on track. For a complete list of tools in the book,
see Appendix ii.

Development Techniques
-1;5-'.; are different views of oy

Hevre ave some of
the kr}' J;'_EJ'.hhll'lluEi
You ledrned in thisg
thapter

:F’W":HT“'“:&&M%;“

Teﬂiﬂ&""’hmuwmm
as well as Failure cases

Aubomate testing whenever possible 3od some of e
H. i |1f|.|£5 lbfl"'""d'
uﬂ a mbl'ml h'lhs A H h dt ?l:.hﬂ:f ‘I,',.l:l'_lhﬂ“-"ll""cs
automate building and testing your ¢
| DEU\!'o‘Pm:n{; Principles
| e el folet o
770 TR Rl dil Times
Continucus inteqration gives
Confidence {haf the code m yo
repository is Lorreet and builds properly
EFod:r.uvm is 3 much bebter metric

Chapter T

R BULLET POINTS —

Tools for your Software Pevelopment Toolbox

Using Continuous
Integration tools means
samething is always
walching aver the quality of
the code in the repository.

Automated testing can be
addictive. You still getto
write code, 0 it's fun. And
sometimes you break things.
Also fun,

Make the results of your
continuous integration builds
and coverage repors public
to the team—the team owns
the project and should feel
responsible:

Have your confinuous
intonration tnnd fail 2 halld if
an automated test fails, Then
have it emall the committer
until they fis it.

Testing for overall
functionality is critical
to declaring a project as
working




8 test-driven development

%*
~Holding your code
+accountable

Alright John—here's what I'm expecting
out of you: If someone doesn't know their
password, they don't get in. Never heard
of the guy? They don't get in...

Sometimes it’s ail about setting expectations. Good ende neads

lo work, everyone knows that. Bul how do you know your code works? Even with

unit testing, there are stiil parts of most code that go untested. But what if testing was a
fundamental part of software development? What if you did everything with testing in
mind? In this chapter, you'll take what you know about version conftrol, Cl, and automated
testing and tie it all together into an environment where you can feel confident about
fixing bugs, refactoring, and even reimplementing parns of your system.
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test before code

Test FIRST, not last

Instead of trying to retrolit tesling onto an existing project, let's look
at a project brom the ground up using a new technigue, test-driven
development, and write your code with testing in mind right from the start,

Starbuzz Coffee has heen selling gift cards for several months, bur now they
need o way o accept those @bt cards as paviment for then dnnks. Starbuozz
already knows how their page should look, so vour job 1s 10 focus on the design
and mplementation of the gift card ordering svstem itsell,

Customers tan vse 3 5:“‘. . Title: _ Preardor vane ante. ‘
card ke purthase drinks AL -

£5
Starbuz ?ﬁnﬂmh: - Seleet your eoffer prefergmges

" giftcard number
..... e, preferred lick submit to geta
alning balance, and
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test-driven development

So we're going to test FIRST...

The Starbuez Gift Ciards story is broken down mto tasks, so il
we're going to test first, we need o begin by looking at our firs
task, which is 1'.||:Il||.'ii|.g_l, mlormation about orders, ;_Lil'[ cards, and
i'l'l‘l!iFil:i_ Remember, il we jllnl]l r'ighl it cocle, well end b ri;_:hl
bk whiere we did m the Lt few 1']|:1p|1~r*.=....

eutomer” i these 56
Lingo et B Shavbuaz—in

Analyze the task vefers bn hoPPE S0 e That's
v Fﬂ'l:-: ‘f""'r f_quﬂ'"E:r u::t‘l' :b:.',cs.

Furst break down the visk. For this task '!nt]ll1||. need to. -I:_~]|?'|H1 i&‘ﬂ'ﬁ“an_ll

D Represent the order information. You need 1o caprire the 3,
customer’s name, the drink descrpiion, the store aumber the customer

-— HM“"II 'EJSL'_'. are
wainits 1o pick up the drmk from, and a gifi card number. J“s‘l‘mfl“'“ﬂa but
vanis o pick up the drnk from, and o gilt card mumber Phe Shrep it

D Represent gift card information. You need to capture the i this task ave g0

activation date, the expiration date, and the retnaining balance. mall, tlv.,q.-'.,.: easier
'!:ﬂ' tﬂ!ﬂf a5 3 g'r"&]:
D Represent receipt information. You need (o capture the wnit of work

confirmation number and the pickup ome, as well as the remaining
halance on a gilt card.

Write the test BEFORE any other code

We're testing fivst, remember? That means you have 1o actually write a teat.. first,
Seart with the order informanon |:-'=|1'I of the task. Nnh'. Ilriilng vir test framework,

3 L et B
ol veed toowirste afest for that Tunchonaliny

\]usk'_ ke m 'C[::'nra?-hﬁ H-L,.; ':;: fan wit

i t rbn’l}, A e
:'Izha:g}h an aubm#d Fr;m:w:rﬂ:“
:Hs]crt to 'm"c,:glva‘t! inko Yo

Welcome to test-driven development — .o.ovo o Clrreees®

1“!-'“'“ '!I.”“"I't' '“]'i[llllf_{ Tests lN"E:II'r' ;.lT'I',n |'Hd|‘. :E"(! ||“:[| Iﬂ'iﬁrl“ '1.”5" {1
clrve vour codle, you're using test-driven development, or TDD.
That's just a formal term (o describe the process of testmg from the outset
of development—and writmg every line of code specifically as a response
o your tests, Turn the page for a lot more on T,
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unit testing

Your first test...

The first step m writing a test s to ligure out what exactly i
15 you should he testing, Since this is testing at a really fine-
grained level—umnit testing—you should start small. What's
the smallest test you could write that nses the order
ndormation jv.'ul]".'c' got [ store as part ol the first task? Well,
that’s just creating the object isell, nght? Here's how (o test
creating a new Order Informat ion abject;

This is 5 M it package headfirst.sd.chapters;
mf_ﬂ“‘ﬂ that testy import org.junit.*;

public class TestOrderInformation |

ATast
public void testCreatelrderInformation() | mﬂ? ik as """TIIE

Orderinformation orderinfe = new Orderlnformationt(): as ?r:ﬁ!'-lh‘lt: j

Wait—what are you doing? There's no way this
test is going te work: it's not even geing to compile.
You're just making up class names that don't exist,
Where did you get OrderInformation from?

Y‘«?H!I'E'x Ex}(ﬂ(}d_)’ ﬁg}]tf We're writing

tests fivst, remernber? We hive no code. There's no way
this test could (or should) pass the lirst time through. In {act,
this test won't even 1':J|n|1iit", and that's OK, woo, We'll fix it
it o rnmnte, The point heve 15 that ot fiest, vour test.,
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test-driven development

..fails wmiserably.

Unlike pretiy much evervibing else i lile, i TDD you want your tests
to fail when you first write them. The pomt ol a test is (o establish
a measurahle success and in this Case, that measure is a llI]'i]Zl”iJ'l_i:

BT

rder Information object that vou can instantiate. And, because you've got

The -Ifrrst rule of
t'[:-Fnﬁt-vg best

driven df-.-c.'npm ent

a fling test, now W' clear what Wil hawe tor dler to make sure that tesi Jrasses.

"9 Rule #1: Your test slmulc[ alwa s

hfsd> javac Jjunit.jar
headfirst.sd.chapterf.TestOrderInformation. java
TestOrderInformation. java:8: cannot find symbol
NOW write code to A e .
—— symbol : class Orderlnformation
qe‘r fhe tm ﬂ'.l pa“- location: class headfirst.sd.chapterd.TestOrderInformation
You've pota (iling test., but that's Crderinformation orderinfo = new OrderInformation() ;
OK. Before going any further, "
either writing move tests or working TestOrderInformation.java:8: cannot find symbol

o the tsk, wrife the xt'nrp!e.-.-l’
code possible to gel just this
test to pass. And right now, the
tesl won L even compile!

symbol : class OrderInformation

location: class headfirst.sd.chapterd.TestOrderInformation

OrderInformation orderlnfo = new OrderInformation();
= A

2 errors

-

Running &7 Fieet test 15n t even
(]

lpasmb'lc ‘f:‘t ik £ails when you
Jcr*" l;,.n E.am?‘l'lc

rpen your pancil

We have a failing test that we need to get to pass. What's the
simplest thing you can do to get this test passing?
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green imoans pass

Get your tests to GREEN

The only goal vou should have at this point s o get your west
100 pass, oowrine just fe code ver dave e in order for yoor test w

pass: that's called getting your tests to green. -

Breen vefers to the areen bar that
Juwit's QUI displays when all tests pass
£ any test failed, it displays a ved bar

Heve's the UML For the new
{ elass. No attributes, no methods—
Just an empty tlass

Orderlnformation (")

public class OrderInformation

Yed, that's it, An empty class, Now ry runnmyg vour test again:

Fitn Eihl  Window Hedn LClese

The test tomples

hfsd> javac -d bin -cp junit.jar *.java naw, as doss .“.Ie

Orderinfor |
hfsd> java -cp junit.jar;.\bin org.junit.runner. nrarmation Class
JUnitCore headfirst, sd.chapters.TestOrderInformation é—/

JUnit version 4.4

: Ly,
Time: 0,018 'CEEE;:;,-’

OK (1 test)

Lifsds-

With this test passing, vou're ready to wrile the next test, seill
Focusing on your first task. That's it—vou've just made it through
vour first round of test-driven development. Remember; the goal
was 1o write just the code you needed o ger that test 1o pass.

.

o9 Rule #2: [mplement the

SIMPLEST CODE POSSIBLE
to make your tests pass.
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Seriously? You made an empty class to get a test
to pass and you call that SUCCESS?

—"“""-\-__________..--"_"-_____..--'

Test-driven development is about
doing the simplest thing you can to
get your test to pass.

Rsise the urge wo add anvilving vou naghi seed e tee

Sitre, 10 vou need that something Lates, you'll write
i heal ||!f'|'| ii”li ||"||' E'IHlﬂ' lia |1Hh‘i ||'|i|| 1e=sl., IH 1]]"
meantime, leave it alone, Obvicously you can't stop
here—you need to move on to the next lest—~\but
focusing on small bits of code is ihie hean and

test-driven developmeant

This 15 the H{'F'E'Nl

1n€-1?||!- \(o"' pin

Gonni Need It

sottl of pest=driven development,

Red, green, refactor...

Test-driven developrment works on a very simple cvele:

©

When '}fm:rt dere rgfa&{ﬂ,hﬂl

move on to the pext testand =
80 {-_}.rm.ah the eyele 393in

Red: Your test fails.
First yonn write a test that checks whatever functionality you're about to
write, Obviously 1t fails, since you havent implemented the fanctionahiy
vet. This is the red stage, since vour test GL probably shows the tesi
w1 redd (fatlmg ).

Green: Your test passes,
MNext, implement the functonality to get that test io pass. That’s it. No
minre. Nothing faney Wiite the sisgpleet code v can to gon von rest

to pass. This is the green stage.

Refactor: Clean up any duplication, ugliness, old code, etc.
Finally, afier your test passes, vou can go back in and clean up some
things that you may have noticed while implementing vour code; This
1= the refactor Stage. T the --.\'.lr|1]'||1' for Starbuzz, Wi o™t have Any
II||i|l"|' l'!.l(!r‘ Lia I'l:'l-illi'illl'1 LN :l'::HL CErl g |"i|_||IH gy by rl"ll‘ nexn iesl.
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testing a user srory's functionality

testto the TestOrder Informat ion class to make progress on this task.

Title: " Preorder your coffee. .
with a gift card

cription:  Select your coffee preferences
':::m ﬂfﬂ options, enter your gift card nuwber,
‘name, preferred store, and click submit fogeta
sonfirmation number, remaining balance, and
outimated tiwe when it will be ready for piekup.

e 3 ||

\flou show!d ahways lodk t2 e

!‘.'hﬂ-lﬁ'd h[ *-f-itm'?l a-t "
Funciondl lete!

the 51“’. tard and r:b:if*{: later.

import org.junit.*;

# [F you've not a Java

public ¢lass TestOrderInformation the test in the Framewerk
BTest

u-l-in&, ar ‘{'_‘ﬁlq: r!', |nfp Your f
public void testCreateOrderInformationInstance() |
OrderInformation orderinfo = new Orderlnformation():
|

@Teat

public vold teastOrderInformation() |

..................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------
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Below is the task we're working on and the user story it came from. Your job 15 to add the next

Ear.us'mg on
hie Lest you should be :
E‘:: Ovdevlnformation tlas we'll get to

Prrogramemeir, -b“f and write out




test-driven development

Mow implement the code to make your lest pass. Remember, you just
want the simplest code possible to get the test passing.

Here's the Ovderinformation tlass ereated
ts pass the First test "fuu reed to £ill i
out to pass the test you jui‘t wrate

(s

public class OrderInformation |

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

-------------------------------------------------------------------

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

1111111111111111111111111111

----------------------------

Wpdate the G‘rd:r!n;ovma{lm
plase diagram too ——— o

...............................................

...............................................
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implement a test fn code

Betow is the task we're working on and the user story it came from. Your job is to add the next
test to the TeztOrder Information ciass to make progress on this task.

rercise
oLutioN

Title: _ Preorder your coffee
with a gift card
pescription:  Seleet your cof fee preferences !
from 1I|::iuptinn!, enter your gift card number, To gek the ﬂ; J;a; i
‘name, preferred store, and elick submit o get a Dederlnorm :;JEE::
confirmation number, remaining balance, and ou recd 42 a.:} L B
estimated time when it will be ready for pickup. ?ﬂ#mf,ﬁg, e
priority: | 20 Shwe ko the order inkormation

lmport org.junit.*;

public class TestOrderInformation {
ETest
public wvoid testCreateOrderInformationInstance() |

ETest

public veld testOrderIinformatiaon() |
Ovderinformation orderlnfo = new Order|nfomationl);
orderinfo set CustomerNamel"Dan");

ﬂﬂ!nfﬂﬂfﬁi;mﬂrdﬂhhhﬂ, 1385k}
order|nfoset PreferredStoreNumber8675209);
d uﬂfﬁdtﬂn&ﬁ%ﬂﬂmua “Din":!'j
assevtEqual(order] nfo aetDrinkDeseription(),

"Matha tappa—latte—with—half—whip—skim—Frating");
aszr{.EquaH'n\-dn-ImEo yt&ﬁt&rdﬂmbn-ﬂ, 12345k},
assertEqual(order|nfo getPre ferredStoreNumber (), B675309);

<«

ff existing teat ]

Our test simpl
Orderiforast, reates the

need to track, and then theeks 4o

make sure we

oy sets each value we

5'* the sdme values out

a i it o 5. Fllwa & 5 1R .y s b . n s
orderinko set DrinkDestriptionl Viotha tappa—iatte—with—halt—whip—skim—tratmo J;

fau might want o use comsbants
tn Your own fode, 5o You don't
halw, any typos beween setting
values dnd ﬂhzdtmﬁ daainst th
t‘ti::.-rncd values I‘E;Fc.?_m“\f Ih )
those long cotfee—drink names)
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test-driven development

Mow implement the code to make your lest pass. Remember, you just

wanlt the simplest code possible to get the test passing.

public class OrderInformation |

private String tustomer Name;
private String drinkDestription;
private int aittCardNumber;
private int preferredStoreNumber,

public. veid setCustomer Name(String name) {
tustomerName = name;

}

public void utDﬁthr_‘sﬂﬁFﬁmeh-ihg dese) {
drinkDeseription = dese;

}

public void setGiftCardNumberlint aeNum) {

] 5'rF4:EirdNumbﬂ — 51'-”“#;

public void setPrelevvedStoreNumberlint mum) {
prefevredStoveNumber = num;

}

publit. String aetCustomerName() {
return tustomer Name;

i

public String aetDrinkDeseription() {
veturn drinkDesevipion;

1

publi int ﬁti:tfll;{.[:a\'ﬂﬁhhiﬂtf{} {
veturn ﬁi["mird”umhri

public int 5E£Frz£md5&'rtﬂumb¢rf} {
return preferredStoreNumber;
1

This ¢lass is real|
vavidbles, and th:nJ:t{‘.:oj:wf:mrt ]
and set those varigbles ”

<

ld de
|s there ﬂl‘l‘r‘!:hlhlj lgss you Low
here and still pass bhe test pase?

—

o=~ ﬁdﬂlnfwmﬂ{m
— tustomerName : String
- drirkD:sc.riP-Eim : String

~ giFtCardNumber : ink
- m.-f-.......lﬂ']....... i liaia = i 8
FrEILT I RS AN LT - iRL

+ setCustomerNamelname : String)
+ setDrinkDeseription(dese - String)
+ setGiftCardNumberfat Num : int)
+ setPrefervedStoreNumber(rum ¢ int)
+ getlustomerNamel) - ﬂ‘l:ring_

T+ actDvinkDeseription() : String

+ ﬁ#f&rdﬂmhﬁf} e

+ de*ﬂreﬂunb:rf} ik _J

you are here »
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drive your code with TDD

In TOD, tests PRIVE your implementation

Now vou've got a working and tested Order Information class And, because of the
latest test, you've got getters and setters that all work, too. In fact, the things you put in
the class were completely driven by your tests.

Test-driven developrment s diffevent from just fest-fiest development i that it diives your
mmplementation all the way through development. By witing your tests belore your
code, vou hive 1o focus on the Rimetonality feht away, What exactly s the code you're
ahout towrite actually supposed 1o do?

To help keep your tests manageahle and elfective, there are some good habits to get inio:

286
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Each test should verify ONLY ONE THING

To keep your wests straighiloeward and focused on what you

need to implement, try 1o make cach test only test one thing, o

the Starbwez svstem, each test is o method on our test cliss, So
testCreatebrderTnformation () &anexample of a test thal
u:l|1r. checks onee Ihing: all it elowis s st 1'1'|."rlﬁﬂ|_|3l' a new order :)lgj:'.:'l.
The nexi test, which wsis multiple methods, sull tesis only one piece of
Tanetionality: thal the order stores the right information within it

AVOID DUPLICATE test code

Your should tev 1o avend l]ll] licated test codde pust ke voud oy o avoid
ljli]'.llil.'i-tlt'l! ] ur‘il.li'{ ii M vl Hmnv |f".‘i|'i'||j_lh !-r;m]t*'n'i H']-T,H. ||.1'lp:' ﬁt‘llll) .'1|'|4.|
teardown methods that let von consolidate code conmmon w all your
tests, and vou should use those hiberally You also may need to mock up
test objects—we'll talk more about how to do that later in this chapter

Keep your tests in a MIRROR DIRECTORY of

your source code

Onee you start wsing T on vour project, yvou'll write tons of
tests. "Toy help keep things organized, keep the twests in o separate
directory (usually called teat /) at the same leve] as vour source
directory, and with the same directony structure, This hielps avend
prrobilerms with Tangiages that assume thiat divectories map Lo
package nomes (like Jova) while keeping vour Lests cases oul ol
the way of vour production code. This also makes things easicr
on your build liles, too: all tests are n one place.

d

Cuprose You need d

dﬁas: tennettion: fou
tould set Lhat wp in Yyour
H!l:h?{] mE*}hOd-. EM!
velease the tonnettion in
ey ‘I:I!ﬂ'l'dml:] mcﬂllﬁd
of our best Framework.



Q_‘} If TDD drives my implementation,
when do we do design?

A_: TOD is usually used with what's called
evolutionary design. Mote that this doesn't
mean code all yvou want, and magically
you'll end up waith a micely designed system.
The critical part of getling to a good design
i5 the refacioring step in TDO, Basically
TOD works hard to prevent overdesigning
something. As you add funchonality to

your system, yvou'll be increasing the code
base. Afer a while you'll see things getling
naturally disorganized, so afier you get your
fest fo pass, refactor it. Redesign it, apply
the appropriate design patterns, whatever it
takes. And all along your tests should keep
passing and let you know that yau havent
broken anything.

0_‘__: What if | need more than one class
to implement a piece of functionality?

Af That's fine functionally, but you should
really consider adding tests for each class
you need to realize the functionality, if you
add tests for each class, you'll add a test,
implement the code, add a test, elc.. and
build up your functionalty with the red,
nreen, refactor cycle

) i s out
We've left the answer
on this one s wp to o t |

Exescise

therejare no
Dumb Q“,uesﬁ@nﬁ

O ). The test example we just did had
us writing tests for getter and setter
methods. | thought we weren't supposed
to test those.

A: Thera's nothing wrong with testing
setters and gellers, you just don’t get much
bang for the buck. The setter and getter
example was just the baginning, The naxi
fiew pages really dig into a challenging TDD
problem,

(\l: S0 when | Implement code to make
a particular test pass, | kmow what the
next test | have to write is. Can't | just add
the code I'm going to need far that test
too?

AZ Mo, There's a couple problems with
that approach. First, it's a really shppery
slope once you start adding things that are
outside of the scope of the fest you're trying
to get lo pass. You might think you need

it, but unfil 3 test says you do, don't templ
yourself

The second, and possibly more savere
problem is that if you add code now for the
next test you're going to wite, that second
test probably won't fail. Which means you
don't krow fhal ils actually testing whal you
think it is. You can't be sure that it will let you
know if the underlying code braaks. Write
the test—then implement code for that test.

test-driven development

Test-driven
JeveloPment is
all about creating
tests for sPeni{ii:
{unntinnality, and
then writing code
to satisty that
{unctinnality.

An}'tl-:ing l;e)mnc[
that functionality is
NOT IMPORTANT
to your software
{rigllt now).

and receipt objects.

_;;H'

Finish up the remaining work on the current Starbuzz task
by writing tests and then the implementation for the gift card

wrike these 4ests on Yourr OWR
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task done when tests pass

Completing a task means
you've got all the tests you
need, and they all pass

Loy finish op the first task, you'll need (o be able 1o test tha
uu]i'], u:ili i"r:n'l:l, anl |1'n'i]|l idormation cain e 1".|.|Jl|l|':'ll sl
accessed, You should have created obgects for all three of

these fems. Here's how we i|;|1|1||~r|14'|1|4':| tach n|ﬁ:'|'l...

Reeeipt

____-_____-—-—
Cdmg 'Fh: !‘e 'F'L'Ildi
I-fm-:.,- : dm dat s the \
Y e T 3| - eonfirmationNumber | int

- tustomerName S{r'mﬁ

— drinkDestription : String

= 5ir£Ci\'dNurh|:lcv Lind

- prefervedStoreNumber : int

.———————___________________...—-—-'
+ setCustomer Namelname Strina)
+ setDrinkDestription(dest - String)

+ :ci:ﬁi-FtCardebcrEg:Hum intd

+ prrt‘FﬂﬂdeaMHHMBtrfnuh :int)

— pitkupTime : Date
— a¢Balanee : BigDetimal

—

+ s:‘l:Cm-Fim#tinnHum‘hn‘fna i)
+ setPickup Timeldate : Date)

+ set§CBalancelbal : BiaDetimal)
+ st{:ﬂnh-Fih-mi{,ianHunhwu int
+ aetPiekup Time() : Date

[+ 9et6CBalancel) - BioDeimal |

I
+ getCustomerNamel) - String it +Card
+ 5:£E\Enltﬂcs¢ri?tionf3 : String ;
+ 54:":. it CardMNamber (7 inl ~ attivationDate : Date
_iﬁ.-:%ndﬁ*m—:”whﬁ” tint ‘ - tﬂrh-:l:i:nrl:: : Date
J o ’udi‘m:c } B'I:’DEI:-IIIil

+ getActivationDatel) - Date
aetExpivationDatel) - Date
+ aetBalance() : BigDetimal
& 5¢+.Bi|ih¢tf5iapt¢-imi|] - void
L-I' eauils(object : Objeet) « boolean

+

_-'"..-

e —
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When your tests pass, move on!

The first task is complete and we have Becedipt, GiftCarcd,
and OrderIntormation classes written and tested. Now it's
time to try our DD approach on a tougher task: implementing

the business logic to process and store orders,

Title: : Frr-;%;der your coffee
. with a gift eard

Description: Select Your coff
ECT Your coffee pref
.::i::! _f:e g:{zﬂmss; enter your gift narl::! h::h*:;ﬂ
SAs Preterred store, and eliok sybmit a
confirmation number, remainis o
nTirmatio IDEr remaining balane
estimated time when it will be ready fu? p?:lfup.

RiaH, Tk 2

Implement business
legic to process and
shove srders

1

Ditferent task, same process

This task 1s no different than the last one, We'll just ollow the
same approach. Wiite a test that {ails, implement the code 1o get
the test passing. perform any cleanup, and then repeat.

Red: Your test fails.

Green: Your test passes.

test-driven development

you are here »
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first fail

Red: write (failing) tests

The first step 1s 4o wrate a test, The user story says we necd to process
and store order dormation, so let s assume we ll need a new class lor

that, called OrderProcessor:

There's nathing special
.f|||:|w‘|; the name
DrderProtessor. [t
ust 2 'P'I:'tL'-E to 1-*1.-4:

.L'uhn:s.:. logit, sinte
the un'l‘?' other tlasses
im the app are for
skoring data

import org.junit.¥;

public class TestOrderProcessor
BTest

public void testCreatelrderPro

OrderProcessor orderProcessor = new OrderProcessor() i

hfsd> javao -op junit.jar
headfirst. sd.chapterf. TeatOrderProcessor. java

TeastOrderProcessor . java:fB: cannot find symbol

aymbal : class OrderProcesss

lopation: oclasa headfirat.ad.chapteri. TeatOrderProce
derProcessor orderProcessor = new

As you would expect, s test will Fal

TestOrderFrocessor . java:B8: cannot find symbol

symbol : class OrderProcessor
,-""_-25} logation: class headfirst.sd.chapter8.TestOrderProcessor
- i OrderProcessor orderProcessor = new OrderProcessor()
Thit test doesn't even '

tompile, lek alone pass

Vel S0 TOW YO can fix that ety asily,

Green: write code to pass tests

T get vour first test to pass, just add an empty OrderProces=or cass:

Areen: test Eompiles

. and Passes
public class OrderProcessor | l

hfad> javas -d hin -cp Junit. jar *_java

hfsd> java =cp ju jar;.\bin org.junit.runner.

S . ' JUni tCore headfirst.sd.chapterf . TestOrderProcassor
Uhat’s i Recompile, retest, and you're

back to green. The user story savs JUnit vearsion 4.4

vl neved o process and store arcler 3 -
SR S Time: 0.018
information, You've already gol classes

i 3 0K (1 test
that H'|H='M'L|l -r:1|+'| mIIH|||:|:!|u||.-:|i|.ti 2 : }

A receapt), so se those now along with hEsd>

the OrdarProceszor class thal Wi

just created
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You'll need to
put the peces
{:pﬁﬂ;htr to
destribe the

order. |

and i:h\':n Pass
it on fo the
order profesor
and make sure
it weorked

test-driven development

Red

Below is a new test method. Implement a test that will verify your
software can process a simple order.

// other tests

ETest
public wvold testSimpleCrder (i |
OrdarPronessor orderProcessor = new OrderFrocessor ()i

e

" & fe Bl
— Drdev rnF - e £lacses from The lasT TaSK.
= tustomerName ny . — = l’
= drinkDestription : Shring Fetept
- 5"Fﬂ:i\‘dﬁr-uhtr Ih'!‘,

Giftlavd

— prefervedStoreNumber ¢ int

+ setCustomerName(name + String)
+ setDvinkDeseri plion(dese : String)
+==£&Fb:ardﬂu.b¢rr5mm int)
+"¢£P"Fm£‘|:ﬂf~mb!rfnm intd
+ aetCustomerName() : String
+ getDrinkDeseription(] : String
+ aetGiFtCardNumber) : int
+ aetPreferredStoreNumberl) - int

. corf rmationMumber © int
| pickup Time - Date
- atBalance - BigDetimal

+ setConkirmation Numberlne « int)

+ qﬁqﬂnddl{:ﬁ: Datel

+ 3¢ alarcelbal « BaDetimal)

"’ Emrfﬁ{mwmag? |n+.
uku'pﬂmaf.} Date

szf&ﬂﬁ.‘dhﬂd]‘ BiDecimal |

- attivationDate - Date
- expivationDate : Date
- balante  BigDetimal

T gethetivabionDatel) or
+ getExpirationDatel) - Date

+ netBalanee() - BioDetimal

+ setBalanee(BiaDetimal) : void
[+ cxablohjeet " Objeet) - booean_
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heep it simple

Red

process a simple order.

Your job was o Implement a test that will verify your software can

!l existing tests

fm QH“{LP make | grest
. 105' targd publie woid testSimpledrder () [
Fildin r herc

N // Fivst treate the order protessor

The !im?LEE{ thing

OvdevProtessor evderProtessor = new OvderProtessor;

7/ Then You need to destribe the order that should be placed
ﬂrder!nl:::il:hw ordevinfo = new Order|nformationt);

s 4o not worvy wdcrlnFn-u{Cus{m:eri“Dfn"Ji ,
::::n{: the E:alam ordevInfosetDrinkDeseription“Bold with voom'J;
the tard. ths Mﬁlnﬁou{;&iﬂﬁﬂrdﬂmbﬂﬂl?a%ii
s st esting the or deeInfasetPre fervedStoveNumber(123);
2 YTl O-E |
”"Im{ o 1/ Hand the ovder off 4o the order processor and thetk the veceipt
B { > Reteipt veceipt = ordevProtessor protessOrder{arderinfo);

Dum

Q_: How can you just assume that the gift card has the right
amount on it? Isn't that an assumption? Aren't those bad?

A: We're writing our first test, and then we need to make it pass
So, we're sort of assuming that the gift card has encugh on it, but
since we re aboul fo implement the backend coda, we can make
sure it does then. Whal we are setting ourselves up for is some
refactoring. Once we gel this test passing we'll obviously need to add
a fest for a gift card that doesn't have enough money an it. When we
do that, we'll cerfainly have to revisit the code we wrote to get this
test going and rework it to support different gift cards and differant
values. But, this is going to take some thought. Read on. .

292 Chapter 8

asserth n“:Nu"EHui?{:rsttP'tbkuf‘Timt“};
assert Truelveteipt aetConfirmationNumber() > O);
assevt Truelveceipt aetGCBalance().cquals(O));

o]

thereqare nc
b Questions

Q__: There are a bunch of values in that test that aren't
constants—should | care?

AI Yes, you should. To keep the code sample short we didn't
pull those values into constants, but you should treat your test
code just like production code you write and apply the sama siyle
and discipling. Remember, this isn'l throwaway code; it lives in the
repository with the rest of your sysfem, and you rely on it to let you
know if things aren't warking right. Treat it with respect.



test-driven development

Simplicity means avoiding dependencies

Let's add o procesafrder () method to OrderProcessor,
smer that's what our latest test needs to pass. The method should
return a Beceipt object, like this:

OvdevProtessor Title: - Preorder yoyr coffee
+ protessOrderlorderinfo - Orderlnformation) - Receipt n witha gift card -
De iptiamn:

enter yo
hame, preferred stor vaur gift card puomber,

forea

rma hber, remaining halap ]
estimated time when i will pe 'readr'f:fpfﬂu:ﬂp. '

But here’s where thangs oet tricky: processOreder () needs 1o
connect o the Starbuge database. Heres the task thar inmvolves tha
picce ol the system's functionalioe:

e —

Bk &

ol Estimate: B

Wait a second.. what happened to the simplest
code possible? Can't we just simulate a database,
and save writing the actual database cede for
when we get to the later task?

Dependencies make your code more
complex, but the peoint of TDD is to
keep things as simple as possible.

You've got to have processOrder () talktoa
databiise, but the database access code is part of
another task vou hiven't dealt with vet

O top of that, s the simplest code possible (o get

this test o [EEEL |'1'.IF]‘_: toowrite database-aceess code?

What would you do in this situation?
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simple code is testable code

Always write testable code

When vou lirst sturt practicing TDD, you will often lnd voursell’ m situations where the
code you want to test seems to depend on evervthing else i vour project. T'his can often
be a maintenance problem loter on, but it's a huge problem vight fow when it comes to
TINY Bemember our rules? We really don’t want that “simplest thing”™ to be “an order
PrOCEssOr with a database connection, four tables, and a full-time 12RAT

R R UL S e EEEEEE ]

Rule #2: Implement the :

SIMPLEST CODE POSSIBLE
: to make your

And our problem is that the code for
this task is al| tied up with other tasks,
and with database code, right?

All real-world code has dependencies
When ‘_HJII l.-ll.]‘_v.' lave basic classes in ‘_.'::1t|' .\5'5[:':11, i's
Tl T II..III.I (4] .‘|E!Ii[ llli['luh' “:ll 541 ':.“” can lest |lit'l '
oo thing at o tume. Bul eventually, you've moing to
have codde that depends on something external 1o your
svsten, like a database,

This can show up lows ol other wavs too, though: youw
systent mght depend om o network connection to
M'r'Hl 1]y |'|"|"'II'L'1‘ l[;'lli.l. O Y |||'iﬁ|‘|| ||.|."|:‘|:I lia T["':ld [l:ll:l.
fremm Gles that are ereated by another application,

£yl . AT s . ————
OF ¥OU TTHENE need io use o sound ALl io generaic ~— }
annoying thumps and beeps. In all of these cases, the Tk
; : - - ke
dependencies make it hard to test one thing at a ume. Hrmemem 4
- 2 9 a Jﬂua,basc
Bue that doesi’t niiean Vil don't hiave 1o test. ]IjllHI f.lhﬂt"l'l'eht
RIS YO Tiave tos ﬁj_{lll‘t' UL 2 way fo lesl Ihiul_:';\i rI'J\ E,tatﬁl&*
independent of all those dependencies, es?
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What we have...

The arder processor has

tor fetch gift cards from the
database, check the order
save it and 1I|‘JC|;|T1' thie l-_'|-IE.T
card (agam m the database),
SoprocessOrder () 1s
hardwired 1o conmect 1o Uhe
database..and that's whal
makes testing the method
tricky

What we need...

How can we have
procosslrder () make
the same calls, but avoad
database aecess code? We
need aowiay to get data
wwithouwt peouiring
dlatakyise

or interdependent

3

A's wlmost Like we
need a fake dat access layer.

as your current design

test-driven development

When things get hard to test, examine your design

One of the first things vou can do to remove dependencies s to see 1l vouw can

remove the dependencies. Take a look at your design, and see 1f vou really need
evervthing to be as tightly coupled
calls for In the case of Starbuzz, here’s what we 've assumed so [ar:

Ovder DB
Ataliti
Processor i Dai:aha:t

Aets the
Frm:s’[}rdﬂ{"-} 51“:. tavd
7‘ gt{ﬁ{:f#’ 3 seleet ¥ brom.
This method
interacts J theek balantes) ete
direst with
data az:,,, saveDvdev( ) csibadiss
tade oebCl)  F—>
} "‘Fda{t amt ...
—-—--_‘_"-'ﬁJl
oo that data aceess tode
:Hrdwwtd {U {,Q!Ik Jc;n i;'ht—-/j
Charbuzz database
{J'rdl:r Test DB 'I.bti T
Wtilities | we ﬁ“d' 0¥ ast
J s ake 3 43520
protessOvder(.)

aetqCl.d

We don't want
fo thanng D ?rnttssﬂrdzrf .J

~-but we need +o be able 1o switeh
Frm a database actess layer to 2

Fih! data” atees |a»?|=r

the way
] saveOvder(.)
?fncessﬂrd:"r 3 do nothi
wiorks save§((.) "3
) -‘ - fake—save the BC

you are here »

)ID veturn 3 Fake &C\F—-..

These 3ps
real ok jects,
but thc
data is
dummy data,
ard there's
ro databss,

m\lulugd

285



switching to test code with the strategy pattern

The strategy pattern provides for multiple
implementations of a single interface

We want o hade how the system gets gift eards, and vary it depending on

whether we're testing the code or we've running (he system i production. Flip
tor Chapter | ol Head First Deagn Pabterny and you'll Gnd there's a ready miade
pattern to help us deal with just this problem: the strategy pattern.

N

<cinterfaress

DBActessor

With Ehe stratesy patteen
Yo ?‘rﬂwdt an interrate

We tam ?ﬂﬂldf

T aet§Clacld « imb) GitCard
L t+ saveQlltavd : GiftCard) void
kw0 dikkeren i+ savelvder(ardernle : 9Pdlr[hfmi{:iuﬂ

"-?cr.-f ieation for the

alogrrthm ‘fou want o vavy

gl O for wihen vone that attually hi
m?hmﬂ"ﬂ"clm a-I;EI_JM:ueSI“IJL veally database. This d:l"“ e
[ k-ts#—"ﬁ‘ th Lan bE
VS database, and written later, as part of h,
Wik, a database i database task.
r = - e —_—— = e e A
1 | 'L
TestDB Aecessor MySalDBAeeesser

+ aetQClotld « int) GiftCard
+ save§Cleard - GiftCard) void
+ saveDvdev{orderinto : Ovderinformation)

Moo we've gt fun differm! ways of hitting the database, aned
DrderProcessor doesn't necd o know which one its wsing,
instead, it just talks to the DBAcceasor mierface, which hides
the details about which implementation s actually osed.

,*\,”_ W I'H'l'i_l [ [N I'Il (R AR i‘| :l[II". il \'I':I':f [N Lﬁi\"' Il"ll' [-h'[.,ll_"r!'lrl'ﬂ'i‘ﬁ!ﬂ T
the correct DBAccessor implementation, based on whether the

test code or the system s providing it ’_\

aet4Clald + int) GiftCard
saveQCleard - §if4Card) void
saveOvder{order|nfo - Ovderinfarmation)

OvderProtessor \

— dbAceessor : DBActessor J

—

+ setDBAceessor(DBALtessor) : void k{/
+ protesOrderlorderinfo : Order[nformation) : Receipt
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#* £ Your pushomer was uniuve
about what database they
ﬁ-lﬁhl:. whe in ll'rrodl-f.‘i'u:ﬂ. this
same approath weuld make it
L I d-lala.s
eaty to swap out, BaTIUASE
vendors and implementations.

The strategy Pattern
em:a]:sulﬂtes a {amily of
algﬂriﬂ:ms and makes
them interﬂhangealale.



test-driven development

Getting to Green... again

Now you've got a way to isolate the OrderProcessor class from the database.
Implement the processOrder() method using the right database strategy.

A existing code
This allows the ":'3"*'
.lr{:'u'H need 4, private DBAccessor mbBAccessor: database attesser to be
pull the 'Ff: public void setDBRccessor (DBAccessor accessor) |sek for order protessing
tard 5’{: dblocesscr = accessor; -
databag, el L oy . T
public Recelpt processOrder(OrderInformation srderInfo) |
save the
order...
e Ly e e R S B L e
CO i i R e
---{hf?’l sﬂ"f{'j‘lﬂ Bd sy v PR,
updated aift
tard batk nu.-'l;,
— tustomerName: - Shrin Rezeipt
= drinkDeseription : Str?nﬁ ot GiftCard W
= aiftCardNumber - int - confirmationNumber ¢ int
- F\'EFCH'IAE'EETEHMBQ? St - pikup Time Date — aetivationDate - Date
-W - y.E'ilint-t £ EiaDeti-H — expivationDate « Date
H‘w-lﬁ“:ﬂmﬂ e =1 - o i
+ SC'EDTL*D!W‘EJW{IIEH'. i E{‘.I"mﬁ]I + uﬁﬂmﬁmﬁbmﬂunhﬁm :intd ralirte B?'Dﬂ! : e
I setiftCard Number(ae Num : mt) + setPickup Timeldate - Date) ¥ aethetivalionDatel) T Date
i setPrebervedStoveNumber(rm : mt) + setGCBalancelbal - BigDetimal) + getEwpivationDiate() : Date
i et CustomerNamel) : Ebrmﬁ. + ag-f:ﬂmfwnatiumﬂu-hﬂﬂ Cint + 5&BJ|M¢{} 1 EigDeE-inil
o W i D W e
i T a t D Li i : i £
[+ getPre tore Numberl) « md: J\ i 5D‘“______..-J L+ e &J“U bil_ﬂ':'-J
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where to place your test code

Getting to Green...again.

Now you've gol a way to isolale the OrderProcessor class from the
database. Implement the processOrder() method using the right
database straiegy.

{/ existing code
Rr_mgmh!'f; a5
lors a5 .],w’u private DBAccessor dblccessor;
using ihe best public wvoid setDBAccessor (DBRccessor acoessor) |
DBAeLessor mMDBACCESS0r = accessor;
Ehis s just 2 !
?Lauhumﬂ-_ public Receipt processOrder (OrderInformation orderInfo) |
S GiftCard o = dbecessor.getClorderInfo.aetGiFtCardNumber();
The sk wants dbAceessor saveOrderlorder|nfol;
a zevo-balante : \
gift card 3t —F—= £ This 1s what our test is expecting
he end. So we ae.setBalancelnew BigDeeimall0)); Remember: £ B just. the f;“d‘ s
simulate that :uh‘_d to El:’c. L 4:,!:;11; f;:&
SRR OK that weve B e vt bt
. Reteipt reteipt = new Receiptl); PES
Himem, Ehis it ﬂuiftmwnnrimaﬁmﬂhmbﬂﬁl?&%]i
eE . receipt setPickupTimelnew Datel));
the fest mﬁ"ﬁf{ reccipk set4CBalancelat actBalance();
we're Ubl.rimﬂ}, 01
ta l'lghlg to rt'l'r:'r\l: ™ H‘E;ll'l‘h 'I‘EL!I?‘I:‘

the c
Dur?igm(iaesﬁgnﬁ

Q: | just don't buy it. We just wrete a bunch of code that we to get small preces, we're breaking our functionality into small code
know is wrong. How is this helping me? pieces. I didn't take long to write the code to gel the first test fo pass
and it won't take long o refactor if to get the second ane o pass, or

A: The test we wrote is valid—we need that test to work. The cade e third. When you're finished you'll have a set of tests that makes
we wrole makes that test work 5o we can move on to the next ane. sure the system does what it needs 1o, and you won't have any more
That's the principle behind TDD—just like we broke stories info tasks ~ C0de than necessary to do it
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test-driven development

Keep your test code with your tests

All that's leli is o write up an implementation of DBAccessor lor the

processlrder () method to use, and finish the testSimpledrder ()

test method. But the test implementation of DBAccessor is really only used

for tests, so it belongs with your testing classes, mot in your production code:

i« tode is i our test elass,
& ﬂ:: i :i separate divetdory from
public class TestOrderProcessing | Fd",cb“ tide.
// other tests

‘:'_\,_ Here's a simple DBAccessor
implementation that
rebuins the uglues we wiant.

=3

m&'ﬁ"::f ined inside

ETast
public void testSimpleOrder ()

Cek the i}rdrﬂﬁﬂ"-:;{_’”
Jﬂi-bus: l:.'nE
?ltnr.hbbﬂ“ vk
database actess—¥
// Then we need to describe the order we're about to place m“mrﬂ\ dakabase
OrderInformation orderInfo = new OrderInformation(); am!-'-a‘h‘“
ordsrinfo.setCustomsrNames {"Dan*}) ;
orderInfo.setlrinkDescription{"Bold with room™);
orderIinfo,.setGiftCardlumber (12345) ; Wikh the {'.asﬁl'ﬁ
orderlnfc.setPreferrasdStoreumberii2l) ; dababase ateessor,
we tan test this
method, even

/! Hand 1t off to the order processor and check the receipt Hhing 3
; without hitting
Becelipt receipt = orderProcessor.procesalrder {orderInfo); lve database
asgertNotNull (receipt .getPlickupTimel) )
assertlrue (receipt.getConfirmationumber () > 0); :
asgertTrue (receipt .getGCBalance () .equals () ) ; Remember, this was all about the
I simplest code possible to veburn the
| expeeted values here.
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better code through testing

Testing produces better code

Wevie been working on testing, but writing tests first has done more than just
test our system. [Us cansed us to organize code better, keeping production
code in one place, and evervthing else in another. Weve also written simpler
code—and although not evervihing in the system works vet, the parts that do
are streamlined, without anyihing that’s not absolutely required,

Anl, becanse of the tzht coupling between our system's busimess logie and
ditabase code, we implemented a design pattern, the strategy pattern, Not
only does this make testing easier, it decouples our code, and even makes it
easy to work with different types of databases.

be 8] lq*:eling first has gollen us a Ior of thines:

ﬁ Well-organized code. Produciion code s m one place: testing code 1s
in another, Even implementations ol our database access code used for
testing are separate from production code.

E Code that always does the same thing. Lo of approaches o Our test uses 3 't“'b_hﬁ_'
testing vesult in code that does one thing in testing, but another in wetibit mﬂ:r-:n{'ﬂhm
production (ever seenan if  (debug) statement?). TDD means = f DBAetesson, bt 'T:
writing production code, all the time. order protessor Yurs .

same tode, betause oF

m, Loosely coupled code. Tightly coupled systems are britle and our thrateny ?&{""f i
dilficult o maintain, not t menton really, veally hard o wsi. Because -I;ﬂ{ma ok n ?M“E'Jc'mh'

wie wanted o test our code, we ended up breaking our design ineo a
loosely coupled, more Dexible systen.

E"u'['l' ]If‘.'-l'l'(l '_ﬂ]l_"' 1:”]![[_““""E .‘il"i_l'[]{'(' T_'ll'l]ﬁ"‘.‘iﬁl_l]' or |f".i'l[| al I'l'lli[i‘.{ﬂ |-'I|_k_i'|];l-_1: i.l] M
low coupling and high cobesion? Thas is what they were talkmg about, We
have low coupling because of our wse of mnterfaces and the strateay pattern,
and we've got high cohesion by having our database and business logic code

concenirated into separate hut well defined classes

Remember the sindle rc:ponsthifi{,:,' Because of the inter-faz,

Peadilet of veich frgras -
tdﬂm e 2l F&{ma :‘:rlvg ﬁ fﬁﬂl f—fﬁtﬁ:‘dﬂ
Eh- uted the ﬂwpimﬁ betwe en {4 # saedirderlarderiufa | frderinfornation!|
:_'—_'ngt-_gﬁiﬁ&,m, v i1 derProcessor 3,4 your DB , adi A
+ wetDBA or{ DB Aceeman) | void
+ rrma}ru;:rturdzrlwl“u  Orderfnformation) « Receipt] [- —_— e bt

Tt DB hitmiser

44 W ink] GiF4Card
+mnacrbqa?;d-#+r.nu vod
+ smalvdorlorderinls - Drderlnformition!

Ay DBt

qebAlald ¢ k) §ifiCad
igvefClzard - GHCad] woid
sawelhvglorlor devhub - Deder[nbormation)

siness logit o
v acessor has the bu ."m
{L ﬁif;;f:h order, and doesn k eorry about

databases So it's got. high gohesion.

\ TI'IES{ diieitars Wtf ahm‘t }
database actess, and only database
300 Chaprer 8 dttess. That's high tohesion



test-driven development

Are you kidding me? Did you look at that code we
Jjust wrote? We never once look at the expiration

date on a gift card, and we always set the balance
to 0. How can you call this better code?

Your code may be incomplete, but
it's still in better shape.

Remember the second rule of test-dnven development?

| Rule #2: [mplement the

SIMPLEST CODE POSSIBLE
B o o

Even though not evervthing works, the code thar we do have works,
15 EL':~'|'.I|P|I.', :L|1d is- -|i]|:| :|r||| ll1!i']I|Ht'l'l‘I|. Hn'nv'. ', i"'s |m'||‘_; clear

that we still have lots of work left, The goal = getting everything else
working and keeping any addinonal code qust as high-gquality as whal
vou've got so far.

So once vou get vour hasic tests, start thinking about what else vou
need to testowlhich will motivare the next plece of functionality o

Al of this Aesting for wiate coxle frns Sornetimes 10% obvious what o test next, like adding o
.Fuﬂr,ﬂnhﬂln'-{‘]'- cﬂ‘i‘f At et to dleal with _-_{i:l'l card balances, Other dmes, the user ALy II:Iif.!hI

and hokey '"?l""ﬂ“t“'i"m' detail addinonal hinctonality w work on. And onee gl that's done,
sdds uo ta 3 tow? ete think about things like testing for houndary conditions, passing in
Leshing approach. invalic values, scalability ress, euc,

‘POAOWEWR

We've implemented the basic success-case test for processing
an order, but there are clearly problems with our implemeantation.
Write another test that finds one of those problems, and then write
code to get the test to pass.

you are here + 301



tests = code and lots of it
Ws
More tests always means " wore code

The gilt card class for Starbuzz has [our atinbuies,
s0 wWe re ooing to necd several tests to exeroise those
attributes. We could test for:

Al card with more than enough 1o cover the cost ol the order

|n eath tase, we

need a gift card

dh Eﬂ.{'_ -.u'|{'_h a Sli l|"|-‘{Zi':|
aferent: set

Uilu!h Lo we Edn +_t5+_
eath vaviation in our
I.'-\'\’dﬂ‘ F‘rpc_cs,f.lhg tlass

A L:i|| :':n':l l.\ill:ulll rur:ouu L ey IILr‘ Cosl Hl- Iht'" m'glrr
An mwvalicl gilt card number
Al card wath exactly the vigh amoum

A wili card that hasn't heen activated

N i 0

."'|. uil‘l 'i'it'l'[l ||]j|[."i "‘i;]'l-llrl.'ll

And that's just lor the gift cards. You'll need tests for variations on the
OrderIinformation class, too..and we still haven't tested tor the bigeer

failure CaREs, like what |'L'.|| IR if the database Fails to save ar ordler.

P\

o

4]
¥

Tl
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These are really important things to test, but
not anly are we going to have to write tests for
these cases, we're going to have to write upa
bunch of strategies too...

Automated test-driven development
means a LOT of test code.

The more funcionaliny vou e, the more tests
v |l needd, Ane more tests means more code..,
leets and lots of code. Bue all that code also means
a lot more stabilitv. You'll knenw your system is
working, st every step ol the way

And somenimes, vou may not need guite as much
cocle as vour [irst thoughi,..




test-driven development

Strategy patterns, loose
couplings, object stand ins...

Suppose we wsed the strategy pattern agam for all the different
variations on the types of gilt card a database could return, like this:

{ch&rh:h:-
DBheeessor
+ Claeld « i) GiftCavd
Berst +ﬁfﬁ ::rd:ﬁiF void teee's the ved
eres g ;{m{fw Here s The
that will make aoad pr MySRL atessor.
8t Lavds. N
BT = AR e T e e S oy
X | ; 1

Tﬁiﬁﬂﬂdbﬂﬁﬂum

+ Clagld « ink) GiF4Card
L

+ getQClacld « mt) Giftlard
+ E:Tbtic card - G tCard) void

MySRLDBAesessor

o 5‘:( [d - bl &F{',Ci d
+ ?aduc&C tavd | GftCard) :uid

TestlnvalidDBAecessor
+5H:-ﬁ-ﬁ{ |d = k) s i ard
+ uweﬁCP:ar:I : ﬁiFEi‘.mi} et

Here's ope that will
make 3 5':“ tard with
fr.lu-F-Fir.ltn'f: Fuhd! :n it

Here s ont th

will thwow

an Yvar dﬁa*dﬁiﬁ

T aovesied alll thiesse extra classes, yvou confd have one what D e
TestDBAccessor implementaton (hit returned different

cards based on the 1D vou gave it, but that's screwing up loose

coupling. TestlBAccessor would have to be in syne with

vour test code o make sure they agree on what each 11 means,

Burt ench test gift card accasaor
shares a lat of code, and that's
bad, tas. 20 what da we da?

you are here »

EI-N [ kl
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mock objocts

We need lots of different, but similar, objects

The problem right now 1= that we have a sequence like this;

Biocerw Test DB
Prm th H:.IE!

15 -‘;dl‘ taf-h
'5 where the problem |
jfﬁ:rer‘l’. ‘t‘ﬁ’f ok stenario, we need
Picodrir 3 difFevent test tlass to veturn the
vight kind o'F TEJ{ eard.
aetq(l.] 5
D ;cém a sp:rfic ) l
with tevtam
protessOvder(] } b e
saveOvder(.) : ¢ aetClacld - o) GfiCord
avebCl) Wb + Tave&Cltard * GtCard) void
e,
ll J :_,' fake—save the GC TestinsufFicient DB Aecessor ‘
+ (atld - int) :Gif4Card
This is all ‘Fﬂkc, but since the + ?ﬁﬁlfa:ard t EnF{;CardJ weid

order Pretessor has 4o o4
these methods, we need an

Imp It‘lhtnb‘tlﬂh t:rF IJB;*&E!-‘MF

TestinvalidDB Aceessor

+ get&Cloeld < ind) GiftCard
+ !.i-'rﬁca‘.‘ird : GiftCard) void

What if we generated objeets? .. oty cote bell be

Framewiork what it needs. 7

[l - son a1 m PP - W 3
Instead of wrinng all theze DEACCES 200 IMplementaions,

w
what if we had a wool—aor a framework—ithat we could gell I want a DBAccessor implementation that
i Creabe i 1ew l:illlj"'i'l.. l'(]ll{l II'IEIiIIg (TR | l'f"'l'Tili[I i[“l'['E“"‘ l.i-lk.l' I'Eh.imﬁ a Gmcard wm-l a IErﬁ ha‘lanm' |'_'I|E'E1‘SE!
DBAccessor), and that would bebave o certan way, like —_—
returning a gilt card with a zero balance provided o certain
mput was passed nd
Your test tode ean uie this i _ Here's an object .. if you

call getGC() with a value \\
of “12345” it will do just
what you want.

Meost languages have 3 -

Framework just |ike th-!a-jur!:.
Qooale “-.u.:Jk objects.”

nh_}c.:{: like a ;:her . it ;
i 'Ii.'nt'n{',s ] fessor dn
Iast j'uS‘l: ke 3 veal tlass that

you'd weike yourself. ——_ o &

Mock Object
Framework
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test-driven dovelopment

A wmock object stands in for real objects

There's really no need for three diflerent accessors, all ol which create o new GiftCard
ohject and populate it with different data. That's a lot of extra code to mstantiate o
GiftCard and call some setter methods.

Sinee we have ananterface that deseribes what each of these implermentations should look
like, we can take advantage of @ mock object framework (o do the heavy lifting Tnstead
of mplementing all of the classes ourselves, we can grve the [ramework the mierface we
want implemented and then tell it what we expect to happen,

Bhcce o T, Jmurnm‘- uf
L > \ by ﬂm ‘,E.-.-g E'ul.;:‘ ol
: = cather than wrtLe e
Here 3 3 + H‘uﬁc M i ﬁ,;m imd &Hd;r rfar
i strateqy L Cavd |
Nl iy e o Jg .
PTL Lards
" I
. I . I l '
= 1 I
L__E@ET-W— | Testin dhiclentDBAccosor : MEQL DBAeeessor ‘
+ aetAllazld « mb) HibCard b apEAClneld ¢ ind) Erl{'_—.ﬂja..d ] e
+ savefCleard - GF tlard) vod ] ":;C.I'ufd Gibtlard] veid | +gz-|:ﬂ1 g:a‘."‘ard : Gl tCard) weid
. |
fere s one Lhat | -n"-t1.1:'_|ruill-d..,h5-l!'r_r.g;_;1 '5"|—,__L_
Bt ot o + aetfClaeld - nd) GFHCard I'I
it i e ] -\:.:.l'.:'i 4 lﬂl'l'.&":rl'.arl:i é\f‘l’.f‘@!’dl wgad II il B T
o HEve me. A -.i:
o AR Ll yoF Ol 7 R0
dmart |1.' 'll-:._l "‘j.""'

4 want bo have 1o wrike
We rﬂ“‘f dmtl..-.._ !..rl'rad we ll

Jnd maintain TAESE. (RESEE .
r:{!l.a:c all of them with motk dojetts

The mock framework will handle creating miplementations of the mterface and keeping track
of what methods we say should be called, what they should return when they are called, what
Hllrrllk[lfl b t';.'lllL'LL el Ihe |'|'|u:"k fi'a‘l]‘l'u"l.\'::l'l-."ﬁ ilm:h‘mﬂntﬂlinn ol Rl i[:ltt'f.l-'.ll't" 'ln."lti tr.1|:'|{ '.'l|| nf
this and throw an ervor il something doesn’t go according 1o the plan we gave i

¥ We've going to use the EasyMotk framework heve but a motk object Framework exists
for most languages and they all work similarly

you are here » 305



using a mock object framewaork

Mock objects are working object stand-ins

Lat's lonk at a mock object frmmework m action, Below 15 a fest that uses the EasyMock
framework, a mock object ramework for Java. A good mock object tramework allows you to
simulate an object’s behavior. without wiiting code for that object.

ma’tt”ﬂ* 'F"imtﬂmrk

foa o e . You use, you'll need to
import org.easymock.®; & import: the vight elasses.

{// This test will test placing an order with a valid gift card

{f with exactly the right amount of money on it.

@Test
public void testSimpleOrder () | é
This is all
// et everything up and get ready te "rdn?aff of th
o of
OrderInformation orderInfo = new OrderInformation(); ™ “want{f, use. Jeet
orderInfo. setCustomerName ("Dan’™) ; ﬁ—/f///'
orderInfo.setDrinkDescription(®Bold with room™);:
: Thhis sets vf best values
This orderlnfo.setGiftCardNumber (12345) ; that we'll wse n ‘Hﬂ!l
i i weve testing

all “rormal” orderInfo.setPreferredStoreNumber (123); é/// GiftCard
tﬁﬁ:‘re" Date activationDate = new Date(); // WValid starting today
RO

.:bjﬂ',tj Date exiprationDate = new Date(activationDate.getTime({) + 3600) ;
invelved \lrt{:

Bighecimal gcValue = new BigDecimal (“2.75"); // Exactly encugh

We need a 5I'F+, Eard represent
ﬂ‘bhﬂ “'a’lif-! ‘l.rclrg 'E::tr:;n ?1-5 {I'IE

new GiftCardfactivationDate, expirationDate, gcValue);

GiftCard startGC = ==

BigDecimal geBndValue = new BigDecimal (“0"); // Nothing left | gnd then an

PO n.i.r
El'lulr'J 3’ ¥

GifEe 1 A = e
AT =T é_ :_ard -I_hﬁ, _ha‘
new GiftCard{activationDate, expiraticonDate, goEndValue);  what sheuld be
returned Trom
testing order
/f Here's where the mock sbjeet creaticon happens protessing
DBAccessor mockAccessor = BasyMock.createMock {DBAccessor,.class) ;

1 We wart an u'njm‘!.*l'. ‘Hﬁ‘:
implements Lhis intevkate..

N

e
50 we tell our framework to ereate a motk
objeet that implements the right interface.
-

___—-—_'ﬁ-‘r.-_
Hhis poink, the motk chieet Framework doesn't know m:h—-jurf: +hat
iﬁhas jc:u;:ﬂﬁ : &and-i;’ for the DBAztessor elass So it knaws the

robhods i “mocks”, but nothing more than that—no behavior yet at all.
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test-driven development

Onte you treate 3 motk ohieet, t's in “vecord

mode. That means you tell it what to expect and bev,
:::t to d{ii: %:nt"'«.- put it in veplay mode, € i::;r{ hirdw;
o st e 1 youve ek p evartiwhot o own
g the motk Db‘jzﬂ; should de. :L“Ims
the big win here

// Tell our test framework what to call, and what to expect

BEasyMock.expect (mockAccessor.getGR{(12345)) candReturn (startiGR) ;

T *

: t a call to qetQCl with the value When 9et&C0) is called with that
T}tghﬂi"ﬁmgﬂ‘h matthes wp with the ovderinfe 't._llutj reburn the startgC o’lﬂrr.’c.. Hhis
ohiett we treated over here. simulates getting 3 cavd from the

4 database, and we've supplied the w

-_\—\____/ values we want for this test seenario

// Simulate processing an order & dieid WS AT T
fis R;&. ‘I:hh.ﬂ: T:ﬂ;tm caveDrder() r.alir.d.lu'vf:h
ovderlnfo as the parameter. Otherwise, samethings
qone wrong, and it should Lhrow an exteption

// Then the processor should call saveGC({...) with an empty GC

mockAccessor . savelrder (orderInfo) ;

mockAccaessor.save3t (end3s) ; Then, the mogk object should have saveQC0) talled on it, with the

end§C aift card simulati the ri
g 4 the right amount of money bef
1 this isn't ealled, with these values, then the test :l-n:mj:i;m;girs-lwL

/f And nothing else should get called on our mock.

EasyMock.replay {mockAccessor) ; Ciﬂ'rn& rerlayﬂ tell
1

t_____- gr;...‘wk e Sdr-gihl:hn?‘k GI:'JE-‘:'I:
veplay these achividi 315 doing 4o .
// Create an OrderProcessor... "Ties; so get ready.” "
OrderProcessor processcr = new OrderProcessor(); ::E: i C.EH
procesgaar. aetlBAcesasar mockAcoesnnr) @ S— .,h‘).gt'b. Tlt-: "'E’;“'*f
ustd now
Receipt rpt = processor.processOrder {mrdarlnfoﬁ ke
And here's where WE u;’:*mD?#tmw
ff Walidate receipt... ﬂrl,jgd; asd - id‘r F“u,,;“..a,
mlementation w¢ LT
/,7 g mt:%h _E:,‘chhi fa'l"b{\lh"' {,c!jf.
_—_— - b -
Ths might scem ke 3 good bk of wark b o for any of he oher spetie
here, but we've saved one class Add in if:l; cases we need Lo Eheck ot}

all 4;}: nﬂ}ﬁ variations of Lesting for
specitic 9itt eard thinas, and vou'll sav
of elasses and {;}?{1 M h:o;dsa >

you are here » aoy



why mock objects?

Dum

(*}_,: These mock objects don't seem to be doing anything |
couldn't do myself. What are they buying me again?

A: Mock objects give you a way to create cusfom implementations
of interfaces without needing to actually write the code. Just look
al page 303. We needed three different vanations of gift cards (if
you count the testinvalidGiftCard one). Two of them had different
behavior, nol just diffiersnt values, Without the mock objects we'd
have to implemeant that code ourselves You could do it, but why?

Q_,: Why didn't we use mock objects for the gift cards
themselves?

A: Well, two reasons. First, we'd have to infroduce an interface
for the gift cards. Since we don't have any behavioral variations it
really doasn't make a lot of sense to put an mterface here, Second,
all we're really changing are the values it relurns since it's pretly
much a simple data object anyway. We can gel thal same resull by
just instantiating a couple different gift cards at the beginning of our
test and sat them to have the values we want, Mock objects (and the
required inferface) would ba overkill here.

(*}_,: Speaking of interfaces, doesn't this mean I'll need an
interface at any point I'd want a mock object in my tests?

A: Yez—and fruthfully sometimes you end up putting interfaces

in places that you really don't ever intend on having more than one
implementation. It's not ideal, but as long as you're aware that you're
adding the inlerface siriclly for testing it's not usually a big deal.
Generally the value you get from being able o unit-lest effectively
with less test code makes it worth the frade-off

Q_} What's that replay(...) method all about?

A: Thal's how you tell the mock abject that you're done telling it
what's about fo happen, Once you call replay on the mock object it
will verify any method calls it gets after that. If it gets calis it wasn't
expecting, in a different order, or with different arguments, it will throw
an excephion (and thereby faill your test).

308 Chapter 8

the o
mﬁmqnuesﬁ@ns

Q: What about arguments...you say they're compared with
Java's eguals{ ) method?

At Right—EasyMock tests the arguments the mock object gets
during execution against the ones you said it should get by using
the ecpual = () method. This means you need to provide an
edquals () method on classes you use for arguments to methods
Thera are other comparison cperators to help you deal with things
like arrays where the reference vaiue 1s actually compared. Check
out the EasyMock docs (www easymock.org/Documentation) for
more details.

Q: 5o we changed our design a pretty good bit to get all this
testing stuff going. The design fesls.. upside-dewn. We're telling
the OrderProcessor how to talk to the database now...

A‘: Yes, we are. This pallemn is called dependency injection, and
it shows wp in a lot of frameworks, Specifically the Spring Framework
is buitt an the concepts of dependency injection and inversion of
controd. In general, dependancy injection really supports testing—
particularty in cases where you need to hide something ugly like a
database or the network. It's all about dependency management and
[imiting how much of the system you need to be concemed abaut for
any given test,

Q: So do you need dependency injection to do good testing
or mock ohjects?

AI MNo. You could do a lot of what we did with the DBAccessor
by using a factory pattern thal can create different kinds of
UBAcces=sors. However, some people feel that dependency
injection just feels cleaner. It does have an impact on your design,
and it does often mean adding an infarface where you might not have
put one before, but those typically aren't the parts of your design

that cause problems, it's usually that part of the code that no one
bothered to look al because ime was getting tighl and the project
had 1o ship.



test-driven development

Good software is testable...

There are lots ol thimgs to think about when designing soltware: reusability, clean APQs,
design patterns, et Equally important is to thk about your code’s testability. We've
talked about a few measures of lL'n[;‘l]J'tlil‘_r like well-lactored code and code coverame:
However, don't forget that just hecause vou have JUnit ranning on every commit that your
code =0t Ll|lr.|r:1|:|lwﬂ.f| o he ;_:l;nt::l.

There are @ lew testing bad halnts vou need toowatch ot for

A whole-lotta-nuthin’

I0 wenid re fres 1o test diven Ll!"\.'r'll,ll}l[]l'[]l i's VETY a5y Lo wrile a whole 1ot of tesl code
but not really test anvthing. For example, you could write o test that places o Starbugs
order but never checks the gilt card value or receipt alter the order is placed “Didn't

throw an exception? Good to go.” That's a ot like saying “it compiles—ship "

It's still me...

I an evereager attempt to validate daia it's easy 1o go crazy 1r':il'lt1_u‘ [ake cata vou fed
i the system itially and miss the actual code you need o rest. For example, suppose
'!|'| il 'l‘i'l'i“" il lessl =E]?I1 1'h|'|.'k5' 'I‘Ii“ ||'||' I-_|':||-| 1';.”! 'I.'.'I.IHI:' i E I‘x'l‘f‘“'il.“"l”]‘l 1{]"“ W corTedt w |'H'|"|
vou call getGe () .o onour TestOBAccessor. This s a simplistic example b if
vot're traversing a lew layvers ol code with your test, it's not oo hard o rget thal vou
put the value you're about to test in there in the fivst place.

Ghosts from the past

‘ﬁ]ll 'I'H'i'll (1] hl.' i‘:’c;ll":"ll‘ll'h 1_'?""'1-“: |||.'|.i '!HII.II' 5:|."i1|.'”'| i:“i ill o k"l:i'l-'l'll. shake ﬁ'.'ln't"l"ﬁ 1if|"' '_ﬂ'l‘l“'
wutommped tests kick of L I you don't hawe o established patern for bow 1o wrile your
sl rlik" I":l].lllllg I‘ii'.'k d{“dl‘"“‘u‘ "':I.:II‘-:.E".'!I!'"‘I 15 il |.1 | | kg "i'll:l ""' I"'i”.'l.'l Iy [.; 'i"“- \""I'}' i"rl‘i"tn' [EN I";“"'
seraps of test results laying around in the system. Even worse is writing other tests that
rely on these scraps being there. For example, imagine i our end-to-end testing piaced
an order, and then g subsequent test used the same paft card 1o test the “insuflicient

Frseds™ test, What happens the second aime this pair of tests execute? What i sorneone
just reruns the second test? Each test should execate from a known, restorable state,

There are a lot of ways to write bad tests— these are just a few of them. Pick
votr search engine of choice and do asearch for “TID antipatterns™ o find
i whole ot more. Thont let the possibality of B tests scare vou ofl, though
Jush like everything else, the more tests vou write the better vou'll get at at!
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all green, you're done

It’s not easy bein’ green...

Nour el it theongh the help ol the stregy pattern, dependency imection (see the previous Ne
Damb Cuesitions), and mock oljects, vou have a really powerful, but nol oo bulky, suite of it
tests, Yol now have piles ol tests that make sure your svstem does whan it's supposed to be cloirig
at all dmes. 50 10 keep vour svstem in line:

o Always wrile a test before you wrile the real production code,

9 Make sure your test fails, and then woplement the simplest thing that will

rake thar tes EHERS

e Each test should res

ilh.‘it'i'l.ll:illil.. |H|r LR TI'EI] l'i'lHlZ'I'!ﬂ.

Iy omly test one thing: that might mean move than one

o ( }l:l"':' !\f"”.'"”' IJ. |':'k Lik L||'|f'l'|l |:\‘1||1' etk F:l:'fl"ﬁl'.‘-l 1_||:!l'||: (e B | ||'|E.!1'1l::ll' ST
:"|.||'F'|::l1|]Ii“”'_'\I "”[ll" || :\"lll sehivh "ll'ﬂ”“"l'l.l]l.‘:_"" Wil ||I|:I]l‘l IrLt' ..\I-l:l Ty
finetionality —jiest ceanup and reorganization,

e Start over with the next test. When yosr're out of tests wowrite, vou're done!

When all of your tests pass, you're done

Belore we never really had a way of knowing when we were [iished, You wrote a bunch ol
code, probably ran it a few tines to make sure it seemed to be working, and then moved o,
Unless someone said something bad happened, most developers won't ook back. With test-

I'I'I hl'll 1|1'1|'l'|i |iJIIIt'II| W kll”'l\ [t 1) ||1I. '\'l'l'll.'ll "l'\.i'.ll'I l|1 e ill|11 [ # 1 1]\ "l".lliH "|'llill'k.'\.

Which do you think is better?

I'm pretty sure I'm done.
Things seem ta be working OK.

hfsd» java -cp junmit.jar;. org.junit.runner.JUnitCore

headfirst. sd.chapterf.TestOrderProcessor

JUnit version 4.4

Time: 0.321

O (B tesat)

hisd>

§

Bab asd"

Our Lest suite i 3etion
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test-driven dovelopmeant

"TDDeross

The crossword tests are below; fill in
the answers to make sach cne pass.

il
NN

o T Y0
ol T 0

Across Down

2. You ain't gonna need it 1. Fine grained tests.

3. Red, Green, ... 4. When you should test

5. TOD 7. Writa the ... code that will get the test to pass.
6. Mock objects realize ... 9. ... festing is essential to TOD.

8. Bad approaches to TOD are called ... 10. Your tests should ... at first.

10. TOD means writing tests ... 1. To help reduce test code you can use ... objects.
12. To do effective TDD you need to have low ..

13. To help reduce dependencies to real classes you can

— Answers on page 315.
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test, red, code, groen

A day in the life of a
test-driven developer...

Orice you hive vour tests passing, you know you bualt what vou
set out o, You're done, Check the code i, knowing that your

version control ool will ping vour Cl tool, which will diligemly
check out YO 1ew coche, bld o, aned run YO tests, All Ilil;',h1-

All the next dawe Fven when Bob checks mosome code th

I!I'I"ilii.\ ':|Ill|r‘i...'“

Then the automated mail starts....

312

Write code to get your test to pass, refactor,
add another test, and get it to pass. Repeat=—
until you run out of tests to add.

Priority:

Dnte Yyour tode is Passing

and mave anto th

@ Start with the task you're

going to work on.

'-I'Il.'i.u: . Preorder yoyr coffee

- witha gift card

Bescription; ?“I::r_mr eoffee preferances |

ryour gift eard mumiber

rT:f‘i" preferred store and eliok aubmit 1o m#i fa
rimation nmber remaining balanee. and

be ready for pigkyp,

From the aptions

estimated time when it will

s time
$o chetk it nto your vepost

e nexk task

pliis wedd

public yold
tanthetirdasistacyd [}

[ public woud
'

EN

b

A Tmak ™" newrnams

]

All your
sure ‘H"‘:'f ;{,a'f ?i-“ihl!'}

Chapter 8

Lasks should be passing
(and your £ 4ol should make

R eal '"Prcmfﬂﬁbm

i

tarbEetOoderTistorydi |

ff Tawk "

___-H

#* bt in Fact, with TDD, Bob will know instantly
because the tests will Lail and he will know Eﬂt‘f:hr

wh

at tode he broke



(8) Work up the first test for the very
first piece of functionality you need
to implement. You're now Red.

priblin wudd
tma Gt Ol atory 3 ()

ff Towt == tsechss

]

You're now Green.

This test is oing to fail

bl weid

test-driven development

Write the simplest implementation
code you can to get the test to pass.

Eh':'r'}'un: knows if, it 0K

LaptdntOedurHisteryd ]
|

A TEER T o

Refactor any code you want cleaned up,
then write the next test...Red again.

““‘-.. / Eu;ﬂd i towde il s cary s [
1-"'"--_ [
pablis waid /
en Tz el atarya| | / \'-\l-'d-ltl'-:li::: = e
. shory ()
i

LY 3 out.println ("Nl
w7

Your Fost test should still be

F-"“j“&“‘if“{ the new one will fail
::de. You implement new Supporting

£ Tean ==

public void 1thﬂlsturglll
I

trilaviiiarary = rew
Eoabamwiid amary [

EFELE L T £ S P T
w7 |
|

313
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your software development toolbox

Tools for your Software Pevelopment Toolbox

o5 Software Development is all about developing
':[_T and delivering great software. In this chapter,
- you learned about several techniques to keep
=i you on track. For a complete list of tools in the
j book, see Appendix ii.
+
R BULLET POINTS —
. h't Tﬂf-hhl ues s TDD means you'll be
Dﬂﬂ‘ﬂlﬂ?’ﬂe o"_"'— refactoring code a lot.
He Break something pretty bad?
3 m -l_-p ﬂ,ﬁt E are Some g prelty
Write ‘b!*_‘ First, then of the key Just use your varsion control
these fests pass b tr:ihnnl.,.r, You tool to roll back to where you
. learned in thi were earlier and try again.
Vour Lests should £ail imtially then hipbess,. R
; tan vetattor m  Sometimes testing will
after they pass Yo influence your design—be
: ! sakions € bhe aware of the trade-offs and
Use motk ﬂl‘_)ﬂdr" to pro Qwi bost and SIO:.Z;:,& deliberately make the choice
on objetts that you need " ‘{“*’r"?j:‘_ At as to whether it's worth the
LhodE = increased testability
’2 m Use the strategy pattern
with dependency injection
——— DE“E,OPIhcn'& Pﬁh ¢i IﬂS to help decouple classes.
m Kesp your lests in a parallel
TDD forces you to fotus on Lunctionsli structure to your source
'{-'Y code. suchas na cesta/
Automated tests m F S A v directory. Most buiid and
'."“"‘" know immediately if E,“ o : automated testing tools play
something ly i you've broken nicely with that setup
m  Try to keep your build and
- Good tode toveraas | test execution time down
athievable in 3 T?EDE mEk move 50 running the full suite of
approach tests doesn't hold back your
development speed
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test-driven dovelopment

SPR® TDDeross Solution
The erossword tests are below—fill in
the answers to make each one pass.

2 v
Eﬂﬂgﬂ ﬂﬂﬂﬂ%ﬂﬂﬂ
TIEISIT(PIRIE[VIEINIPIE[VIE[LIO[PIMIEIN T

lid S
£

[
& CLIN[TIERIFAICIESS
ﬂﬂgﬂﬂgﬂﬂﬂﬂﬂﬂ d o

FILIRIS]T
A L

&4

0 1]
Eﬂﬂﬂﬂﬂﬂﬂ

E
DIE[PIEINIPIEINICIVIIINIJIEICITIIO]N
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9 ending an iteration

*
It’s all coming together... *

Wait until you try this.
T've been working on it all menth,
and it's exactly how you like it.

Wworking hard, and things are
wrapping up. Your fasks and user stories are complete, but what's the best way
to spend that extra day you ended up with? Where does user testing fit in? Can
you squeeze in one more round of refactoring and redesign? And there sure
are a lot of lingering bugs.. when do those get fixed? It's all part of the end of an
iteration... so let's get started on getting finished.

this is a new chapter 317



results from an iteration

Your iteration is just about complete...

You've made it! You've successhully put vour process i place: the stories
have piled up in the Completed secton of vour board, and everyone's
ready for a little breather. Before people head out for the weekend,
thouwgh. let’s do a quick statas check:

b tustomer

What we've got
lAser stovies and E“w“gﬁ’cwar: does

] : . . ? suxe Yo
Clustomer=driven i ttl.'l-l:'lil.l[l‘ll{ e‘_- mtgraf-’f.lﬂ"' - f;‘i““ts it to do
L]

what. the tustons
Compiling code &\

v H —_— 1 . é . P B 5
Monitored bailds fm Ercir tF sommzone Eries b thetk

With test— . tode that won't build—and betause of
diriven — Continuously tested code tontinwous integration, you know your
development “Sa o eode is always buildable

and au{;maﬁd Solil rest COVETIE:

{:tsflnﬁ. Your

tode werks.. Rehable progress tracking

and you |l always
know if it shops Pacing thar adapts 1o the wam

Wl‘.‘m&. P\ -I:
od velotity

n—-down graph @
E:nb:ﬂ'h:br. hedules into veal,

qluh{iiuahl! dates and deliverables

O EOEEEE

That's an impressve bst—but don't tarn the
lights o in the office just yet. Suppose all your
hard work has resulied ina day or oo o spare
al [l'll" i‘nl'l. n!' };‘uljr il:'r.’ninu. “F|:'|:|I I_‘:.\H.;' q'.t.rlllr|' 1.'ull
dey 1 woni hael more tune?

F\\‘

Skeptical you tould have time |ef+?
A doed velocity ealeulation, staying

on task, and atewrate estimates will
5\!{ Yfou there Fiﬂ::'r than You think

_=r
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ending an iteration

..but there’s lots left you could do

There are always more things you can do on-a project, Ohne benefit ol iterative
development 15 that vou get a chance to step back and thik about what you ve
just built every month or so. But lots of the time, you'll end up wishing vou'd
done a few thimgs dilferenthe Oy, mavhe you'll think of a few things vou wish
WO conild stadl ..

You've worked hard putting this
process together, but the whole

point of itevative development is ’
to learn from cath iteration.. how WLaI ‘E_e,' dgnt ba\/e b bk bk users

Lan You imProve Your Professes on lfdu'#c 9 y o
the Eﬂ rteration? N D Process improvemenis haven bried the TSJU!T“

lasdys TIm
4+ And users alwdy
y ek b‘,i‘tfﬁ 1SS
Everyone dotumented their D Systen testing é—/// hingys ‘the oe

tode, riah{;? Na {W
misspellims, or intomplete ¥ D Refactoring of code using lessans vou've learned ‘Q—-\

. r
\"'1" D Clode cleanup and documentation updates Ne mabher how dhek kallw"ﬂ

d:;‘lﬁh “Emld ﬂr:zh“:s
..--""’"D More [‘ll‘hi:hl"ll Thllh'ruﬁf‘ i,hua‘[i tome ¥§ " m.ﬂ wl“
EM:?'MH a dﬂ"‘]!'l pattern fiktle somethiny ; ecker Do
;:fmf :a”?’ show itself yndi] D Development enviromment updates make "J‘-t:;u:;;ﬂ
VE i fhl!n{td !"‘“"ﬂ"ﬂ'lln l]iﬂ.n do
i than one Maybe ? D R&D i new technology vou're
d]dn'ﬁ need 3 'Faf.for}r :’m‘ % T [
st ibevati in the SR, . There's always some new tool out
B on.. or the setond E] Personal development time 1o let people T EOME NEW i
e by the time Yeu add explore new tonls or read there that will "revolutionize
tode in {}, {._h i ] e i ; v build envivonment—ar maybe
'H-,' € "l'd I‘t!riilth Tm _ .FI
E llfs 3re sereaming for 3 You just need to veornanize
elptul pattern. dependenties. Either way, when

il s ks i bmn—edag now, but when
You may o LELLTY >

i + evern mewer
d have Lime 1o learn abow A
l:.::.hnaLngi:s and work them mto your prajettst

- %g}ﬂ RALN
PQWEW
Which of these things would you feel like you have to do? Which ones do

you think you should do? Are there things that can be put off indefinitely?
Are there other things you'd like to do that are not on this list?

do you update your environment?

you are here » 319



daily standup meetings

Standup Meeting

Bob: Hiw

Laura: OK, my code’s all checked i, Bur T need another couple days 1o
refactor 1 A way better desion caume 1o me Bist might an the gvm!

Marlk: No way. Have vou seen some of the documentation Bob put in
there? | mean, it's English, | guess, but it needs some work. Bo no tume for
more code changes: we've got to wirk on the documentation.

Lack off Tt sivs what the code does, aght? Besides, we really
|]|'¢'1| Doy beslopriore, i':'\ |:"'I":| |H:II:I1|'I.‘5- li=51% E}il:‘\‘i. IFH! i"” i||‘i1 1l 1'(:'![":'1]]1'1‘(_] ||H‘
ser =00 going o eel confused navigating throueh some of the sie's

pages. And I'd like to run the app for at least a day straight, make sure
we'te not chewing up resourees somewhere.

Laura: But we're going to have to add more complex ordering m the

Tl il:ﬂ[illiill'l: ||Il' current |-|'.1I'|Il!"l.'|'|.§['|'{ illh! 'i.ﬂt‘l ﬂilillu (L §] |III]I| Illil. l rH'i'lJ L[}

et m there and sort this oot belore we buald more on top ol 1

Mark: Are vou listenmg! The documentation’s areful; that's got to be
the priority with the time we've got lefi.

Baob: We need to loweus on the |':I!II_.FL'I.'|. hunw died o B p=closen raale® (V7514

this steration? Where did we spend our time?

Sta.n&uy Meeting Tips for Pros

l'u--.n them to 11 people or less.

« Literally stand up o help keep them short
wleally 15 mimutes or less, 3041 yvou absalute ly
bawves tes, bar then kick eversone ol

*  Meetat the same time, same place, every
day. ideally m the morning, and make them
mandatory:

+  Uhnly people with direct, immedhate impact on

|||1‘ 'I_ft":l?_':['ln"‘\'i ill- ||I1' i‘l."'l'il!'i“]l. "'ih'::l"!d '|H|| L1
this s typrcally the development team and
possibly a tester, marketing, e,

Always report on wlbad por did vesterday, whal o'
going to do today, and what is holding vou wp. Focus

Take things oflline to solve higoer ssoes

'iiiillt';

Evervone must feel comlortable talking honestlyv:
stanieluges are alpownt conmnenci o il
I:l]'il'lj_';illlé llll." ".'I.I'Il'|]1' L) T l.ll:"ill a1 i]]'lllH'lli':lH'

problems,

on the outstanding tasks!

remember, 15 mamates,

Standups should nald the sesse ol tearm:
be supportive, solve Tued tssues alllne, and
CoTmnCate!
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ending an [teration

Do you think the tasks you'd do at the end of an iteration should be changed based on how the
iteration progressed? Below are three different burn-down graphs. Can you figure out how the
iteration went in each case? Describe what you think happened in the provided blanks.

L T T U i e R R e S R S A
| B Bowm: 0 0B ok "
I 'rrrrrrrrrr--------11111111|'|-1-r|-r|-r----:---1111111||-|l-|-l-|- ---------------
VR L ol U T | ——
| |EH: I . e, - L F | R 10 Py it s U 0 R O e e
| 1% 5 16 ¢ G "'"'""jjj::::‘f::"'i"':' """"" . — :
L I B
[ R S S — .
| Bum Down M e
| [ R I R e R e e S S e i 8 8 A AR
Werk o e T e R ;
10 . WU [t ———
o — o SO TR S R 5
y T [ S —— T ‘
' . U
] Eh‘i‘hl—-};‘ﬂ
| L. ERERLSL W i e e s R i R b LR
Wk
TR T [ T e
| T i W R e
I N _ . 'D_z-'fﬁltif N B [
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burn-down analysis

Before we go on let's take a look al some bum rates. Your job was 1o lake a look al each graph

. and figure oul what probably went on during thal iteration.
\ON

' ..In, this araph, the work vemaining kept increasing 3s.

Bere Down .. the iteration progressed. The team probably missed.

| ] ...3ame thirgs in their user stories: maybe lots of

| 1 ..unplanred fasks-vemember, ved stickies ave great |

Work . dor those—or bad estimates that aot uncovered

il | ..o mhen wser, sbevies were broken, dewn. infe. fasks........

... Nete the steep drop at the end—odds are that....,

| s —— ..khe. beam. had o b ok Ehingn o drep. evins....
L Dipldt ..alteacther. as. deadlings stacked crecpina wp...........

' ...This is 3 perfect avaph—what every team wants

Burn Down ... The team probably had 3 ocod idea what they

| ] .were gething into, their estimates were pretty

| ! ... tlose at both the wer story and fask level and, .

Work . hhey moved thrauah hasks and stovies af anite.

| left T .. poedictable pace. Remember. 3. 500d. devation.........

... doesm't have loks.of dime at the end—b ends .

| = = = = = .. _r,-ahi.nhr;n,atf;,mbnd:dnd,ia ...............................

) T s

! e N In this aravh, the work left just keeps driftina to

| Burn Lowr _the vight of the ideal burn-down vate Chances are.
this is an estimate problem. There aven't any veal

| apikes in the work left, so (s not: likely that there

Work weve, too many, thinas the team didn't actount for,

| T k. they, just, severely urdevestimated how lora. ...

- Ahings would take Netice they didnt make it to .

| w3 .24ve heve...The. team. prohably. showld have, droveed...

| Days left . Kew steries to end the devation on fimee..o...
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Q,: How do you know the first graph
is things tha team missed? Couldn't it
be things they didn't expect, like axtra
demos or presentations?

A: Absolutely. The burn-down graph isn't
enough fo ga on to defermine where all
those extra work items came from. You nesd
to look at the completed tasks and figure oul
whether fhe exira work came from outside
forces that you couldn't control or if they
ware a result of nat really undarstanding
what the team was gefting into. Either way,
it's important to make progress in addressing
the extra work before the naxt iteration. If the
work came from outside sources, can you do
something to limit that from happening again,
or at least incorparate it into your work for
the estimate? Far example, if the marketing
team keeps asking you for demos, can you
pick one day a week where they couid get

a demo if needed? You can block that time
off and count it toward the fotal work [eft.

You can use lhe same approach il things

like recruiting or interviewing candidate

feam members is taking time away from
development. Remember—your job is to do
what the customer wants, However, it's
also your responsibility 1o know where your
time is going and prontize appropriately.

If the extra work came fram not
understanding what you were geting info, do
you have a better sense now, after working
on the project for another iferation? Wolld
spending mare time during lask breakdowns
help the team get a better sense of what

has to be done? Maybe some more up-front
design, or possibly quick-and-dirty code
{called spike implementations) to help shake
oul the details?

q__: So spending more time doing
up-front design usually helps create
better burn-down rates, right?

A: Maybe...but not necessarily. First,
remamber that by the time you start doing

he
Db (;t)'_?]esﬁgns

design, you're already info your iteration
Ideally you'd find those issues earlier,

It's also important to think about when is the
nght time to do the design for an iteration,
Same teams do most of the detalled desgn
wiark at the baginning of the deration to gel
a good grasp of everything that needs o be

done. That's not necessanly a bad approach,

but keep an aye on how efficient you are
with your designs. I you had driven & couple
stodies to completion before you worked

up designs for some of the remaining ones,
would you have known maore about the rest
of the iteration? Would the design work have
gone faster, or would you realize things
you'd need 1o go back and fix in the first few
stories? IUs & trade off betwesn how much
up-front design you do before you start
codng.

Having said all of that, sometimes doing
some rough whiteboard design sketchas
and spending a little extra fime estimating
poorly understood stories can help a fot with
ideniifying any problem issues

Q_} For that third graph, couldn't the
velocity be a big part of the prablem?

A: That's a possibility, for sure. It could
either be thal the feam's estimates were
wrong and things just took a lof longer than
they thought the would, or their estimates
were reasonable bul they just couldnt
implement a3 faat as they thought. Al the
end of the day it doesn't make oo much
differance. As long as a team is consistent
with their estimates, then velocity can

be tweaked fo compensale for over- or
underestimating. What you don't wanl o do
is keep shifting your estimates around . Keep
trying to estimate for that ideal workday
for your average developer—if that person
was locked in & room with a computer and

a case of Jolt, how kong would it take? Then,
e velacity o adjust for the reality of your
work enviranment and mixed skill level on

your feam

ending an iteration

0_,: So should the team with the third
graph just add time to the end of their
iteration te get the extra work done?

A: In general that's nat a great idea
Typically, whan the burn-down graph looks
like that, prople are already working hard
and feeling stressed. Remember one of

the benefits of that graph on the board is
communication—everyone sees it at each
standup, and they know things are running
bahind. Adding a day or twi i3 usually OK in
a cnsis, but not something you want to do on
a regular basis. Adding a week or twa... well,
Uunless its your last iteration, that's probably
nat a good idea_ it's generally befler fo

punt on a user siory or two and mova them
lo the next teration. Clean up the stones
yau finished, get the tests passing, and l&t
everyone (ke a breather. You can adjust
your velocity and get a handle on what went
wrang befare you start the next iteration, and
oo inta it with 3 refreshed team and a more
realistic pace.

Q_: We have one guy who just
constantly underestimates how long
something Is going to take and wrecks
our burn-down. How do we handle that?

A: First, try to handle the bad estimates
duiring estimation, and remember, you
should be estimating as a team. Try
TEminding e person that they aren
estimating for themselves, but for the
average person an your feam. [f that still
doesn't work, try keeping track of the date

a task gets moved to In Progress, and then
the date it gats moved fo Done, At the and
of your iteration. usa that information to
calibrate your estimations. Remember, this
isn'l about making anyane fesl bad because
they took langer than ariginally expected,
it's o calibrate your estimates from the
beginning.
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system r(esting

System testing MUST be done...

Your svatem has o work, and that means using the system. 5o
vou ve got o etther have a dedicated end-to-cnd svatem testng
|'Ir'|'i< ILL ]| '_'.'Hl1 il lll:L“}.' let the real users work on the .\-‘_-."\-li'l‘l'l feven if
s on a beta release), No matter which route vou go, youve got to
{111 |||I' :"fh'ilt'itl |r| il "'i”lal[‘l'"l Ill;ll.:‘- k] ‘l'lilH' LEN} r'l";l[-':\';'l]'lll P fl';:l:i Rl
manage, That's called system testing, and 11's all about vealiny,
aned the svstem as a whole, rather than all its indnadual parts

We've written a ton of tests to cover all
kinds of conditions. Aren't we already
deing system testing?

5o fan we've been unit testing, Our tests focus on small pieces
ol th', ofie at a tne, andd deliberately IJ"_. tik isite ':IIII!I|.I'|l]]l.'|Il:\
from each other o mmmmize dependencies. This works great

feor satomatiecl test suies, bl can ]:-:-1|'p|11.'|||1. Tiss t]!lgh i ol
show up when components interact, or when real, live users stari
bangme on vour system.

And that’s where system testing comes n: hooking everviling
togre ther and treating the system like a black bos. You've not
thinking about how o avord garbage collecton, or creating a nes
mstance of vour RouteFinder object. Instead, vou're fcusing
on the functionahity the customer asked [or., and making sure
vour system handles that functionality

% FUNCTIONALITY of the
- system from front to hack in .
real-world, hlack-hox scenarios.
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ending an [teration

..but WHO does system testing?

Yo should try vour best 1o have o different set of people doing vour
system testng, 1t's not that developers aren't really bright people: i's just
that dedicated testers hring a testing |!|1r'1!l'.:li1.'§.' b0 VL ]]Il:{il.'t'li.

Peveloper testing Tester testing

Hmm, no one is
ever going to figure this out.
And what are all these extra
options? They're confusing.

Sweet! My tests pass, and
this new interface is just as
powerful as I planned.

]}EUEI{I-FI?I& Copne [ill'l'llh'llll'll W i[ll l‘ s ”r. TE‘H[‘.‘H i I-!I.|E'|I h‘l .l'll}_" il r:l'l"?-ll |?|'["i1H"'1i1|-"
ke |r-c|t_51' absouin the AYRLETTL anel linw I||'11|g\.
wirk underneath, Mo matier ow Bared thes
try, 15 really tough lor developers to pat
themselves in the shoes of end users
when they use the svsrem. Onde vou've seern
the guts, vou just can't go back.

Lii [|||~ |::|'4|i1'|'|. '|-|11'} AP r:|1'|| I||.:' HByRLeT
with a futckumentally dillevent views They e
trrimg to lind bugs, They don't care how shick
your multithreaded, templated. massively
prarallel configuracion lile parser is. Tﬁe_j.'
Just want the system to work,

thereare no
Durli’IBlrEQ_ues.ﬁ@ns

Q__: So developers can't be testers? We can't afford a separate  minimum, don't let a developer black-box-test their own code. They

test team! jus! know too much about the code, and it's way too easy 1o steer

A clear of that skelchy part of the code that just might fail
% Ideally, you'd have developers doing your unit testing with an
automated approach, and a different group of peogle doing the full, NE\'TE.I" SystEm-tEst }’ﬂl.l[' owil Eﬂt}[ﬂ!

black-box system testing. But, if that's not doable, then at a Y-ﬂll ]&l‘lﬂw it too W'Ell to lm uﬂl’liﬂﬁﬂ([
—
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incorporating system testing

System testing depends on a
complete system fo test

LI vour're velocity is pretty accurate and vour estimates are on, you should
have a reasonably foll neration. Lt also means you don't have a stack

of ey diays for sysiem testing...auwd on fop of that, vou won't hive a
systennt bo test il the end of vour iteration.

Burn Da\\m

I
| | be testing all alora,
f‘_ ‘j"nu !hmlld e hﬁ

but that's wit testing—

I 14 ;ol'.u.f.mﬁ, on Ln‘{:-'- P‘F ma“tr
Work tomponents. You den't have a

I working sjl!-{m bo test at a

l IE‘P{: | b]a—-fl.thi'r:. Funtﬁmﬂl |Eit]-

|

e k2 o % 0 You don't have 3 s‘rﬂxm Ehat s
-rgalhl Lestable until the end
Da'fs IQ‘H; of Your kevation. [E will
SRS il build at every step, but that
doesn't mean you ve aot encuth
Ata minimum, the system deeds to get out for svstem testing at the end i_:“,t_hmd-lb}. Kv“ﬂ]w pepvlise
of cach iteration. The svstem won't Tave all of s luneionality in the early

terations, bul there should always be some completed stores that can be
tested [or imcnonality,

there are no
- l —— -y

Dumb Questions

They need to have the freedom to get work done without worrying
about what code goes in which build during the terabion. Builds get

= LW Sl sywhan teetinig weriine? distributed at the end of an ieration—protect your team in betweaen!

A: Technically, you can start syslem lesting earhier in an iteration,

but you really have to think aboul whether that makes much sense. Car Sa Whgkanout fe pabple dulng leefing Weels do ey

Within an iteraiion, developers often need fo refactar, break, fix, nt

clean up, and implement code. Having fo deliver a build to anather A'

group in the middle of an (teration is extremely distracting and . Il's definitely best to have & separate group doing system

likely to inciuding hall-baked features. You aiso want Lo try fo avoid testing, but as for whal they should do while your main team is

daing bug fix builds in the middie of an teration—an iteration is a writing code, that's a good question. And even if you have other
fiwed amount of time the feam has to make changes fo the system developers do system festing, the guestion still applies
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Good system festing requires
TWO iteration cycles

Lierations help your team stay [bensed, deal with just o manageable

ending an iteration

amount of wser stories, and keep you from geiting too far ahead it beain
without buili-in checkpoints with vour customer., This assanti TO“I" aot fwo sef andling
- . ; . - : tode the athe
But vou necd all the same things foe good sestem testing. So whar il ané w’hrﬁ.ﬂ"' Bu’c.h{ht st ?rmf.l?lt‘ i‘i’?"if
voll had e cveles of derantons going on? stem testing ather developers
r I ‘} lPuf Rﬂﬂd t“a" w
i

///7

De*.f'e]glﬂme-rrt teqm Testing team

The dr_ﬂ:tn?m!nt "|IL |" s s'htl'fJf-

w is hard at for 1*-1"'?‘{‘.7‘“
iz:rk an -l:]::w — L+ - Ir..:
l:l'rst 'Ih'l'a{m ]L:rib':'" 1. £

The test team sends
bugy r:?w'b back
{e be valled lrl-‘b:' 4
later itevation )

[teration I's build

the development —F
Tedm foes risj,-l-_

into [teration 2,

ard then 3, E\L&) i

Comekimes You need

—
a dedicated bug fix C —_— |
Leeation In that ease, — #

Id d:lwr_r 3 E!w ||:|-|.n]d.5
mm a Lin&if_ |i',fra‘|.'_|m

Th.'“ﬂi ir‘ﬂi?‘s {Jghtth "
at the end of 3 mjﬂ{

The test team hae an
entive itevation to
prep. Theyve getting
amiliar with £he
stories for the InLaming
rteration, getting their
envivonment in Tla'f{'.

v~/ building system tests, ets.

3zv
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issues with tos! iterations

More iterations means more problewms

System testing works best with two separate teams, working fwo
separate ieranon oycles. But with more ierations comes more
trouble—problems that aren’t easy to solve.

Running rwo oveles of iwerations means vou've got to deal with:

LOTS more communication

Now not onlby do vou have mter-team communicaton issues, but vou've gol two teams
trving to work together, The testing team will have questions on an iteration, especially
about error conditions, and the development team wants to get onto the next story, not
field gueries. One way to help this is o bring o representative from the test team into

'!.'I HiT ﬁTL‘!T]{{I||J 1"[."{\“' 1S Aas an l]hﬂfﬂ'l']'. Hﬁ“ “ I-_|:|."| o l'] 1A [ie III?'.HT ||‘.'|"|i't|1:1 Etlill_l_{ 1¥I1 f"i’l!:ll
d;!'." :i]l(] |_r||:'1 43 =sesp I||:~ .'1||:|.' puialess l'ﬂ_i sl irk_it-.-i [R5 I|||:_' |Jc::|;|'-c| as I|'||,* i[:'r.,niuu PrOgresses,
Remember that vour standup meeting 15 your mecting, though—at's not o tme o
prioitize bugs or ask questions about how to run things:

g Shel b w&h:.-{": | 5 rﬂ'ﬂklhﬁ

328
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end of Hevation l, ::En a:hi?it

your developers ave still coding,
Testing in a FIXED iteration lenath
TF youre RH']‘LEH;{W‘H iteration cveles inosyne-—and
ha’s the brest way 10 keep the testing team caughl up
voure forcing testimg to it mto a length that might not be “
icenl. To help givie the test team a voice initerations, vou fined rbevation lenath fortes
can have them provide you a testing estimate for stories f Tine 4o the same kime oot
vou're planning on including in your iteration. Even il you uibhﬂ'{n ok But W you've
don’t use that to acdjust what's in vour nevation (remember, as developme fevent

voul're prineitv=deven ) it might give vou some msight o
where the testing team might get hung up or need some
help o get through o tough teration,

Chapter 8
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ending an lteration

Fixing bugs while you keep working

The development team will start gening bug reports on
thew lirst iteration about the tirne Illt'}"l'\r' }_'w:-lling it the
thawd veraton! Aod then vou have w Dgoee ot i the Tuog's
mnportant cnough to ix nght away, roll o the current
iteration, or put off for later. We'll talk more about this in a
minute, but the straghtforward approach 1 w treat a bug
like any other story Prioritize it against everything else and
|1llm|3 ]u'ﬁ'.'!'rap:'inril‘!.-‘ stories 1 you meed o in order to get i
l]l'l“l!' SR

Another apprisch s o carve ol a portion ol time every
week thae you'll dedicate to bug lixes, Take this off of the
availahle hours when you do your iteration planning, so
vou don’t need o worey about it affectng yvour velocitg For
1'!{.1!;!]}[:: WAL wilel hiae EVEryOe .n]‘n'nd e l'hl'!r' a week on
hug fixes—about 20 of therr tme.

Writing tests for a moving target

Functionality in user stories—even if 1t's agreed upon by the customer—can change, So lots of
times, tests and eflort are being put into something that changes 30 days later. That's a source
of a ot ol iramation and frustration foe people workimg on tests. There’s not much vou can

do here except communicate, Communicate as soom as vou think something might ehange,
Make sure testing 15 aware of ongoing discussions or areas most likely o be revisited, Hove
|:'r.1r1l1.'.lJ Lo e ['ll'.'i'l.i.'ﬂ_[.["' lI'H.ll. r|l.'li-r.'r'i|.'nr.‘ [N LA L Ill.';tI:LlrI.'% L!T'l".‘l !JL'l!.l; ﬁxl'ﬁ = "|\-".'“ FL LY kl'l.".“nL'I] 'i.‘?'iiLI'."i. t.]“"
subtle trick that people often miss s to commuricate fiote the process wonks, Make sure the testing
team understands to expect change. 1ts a lot easier 1o deal with change i 1t's just part of vour
Job rather than something that's keeping you lrom completing your job,

— s
The test Leam s wH:rng: ke
E:\: tode that n . stabilized
?e{, Fird remember, Features
tan thanfe gath iteration ISI-'r-LI'.
the fustomer Lan I-'E?l"tm"l.‘bu or
¢hanae things

Development: has moved on.
and user stories may have
thanged already
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enabling communication

nothing really new here...

More iterations really just means
more communication.

During an iteration there are some messy
things to deal with: multiple team members,
your cistomer changing recjuirernents and
tser stories, procities ol different pleces of
I.”I'H'lil ] I.'IH|:|.:, -IIII:I = HI“'|ir|'|":‘1 |1_::|"| iFI}_l" Fid }_|||II:""5.\
at what vou're gomg o build before vour

Fi'i]l.lifl'l'll':'JHh are "'Ii?ll'i'l|.FLl‘ll"-

Addmg another cvele ol terations =
might mean more o the sume ssues, @"
Bt wour wion 1t Bive gy new ones, /i
That means vou can rely on the

Saarme lll'ill'_[‘- fn'ﬂl'lil'\'l‘ .Ill'l"-!ll:l. i.lli"l.‘ll t!ll'iIIL[Z "|iI|'H||||F
meetings, tracking everything vou do on vour
hig board, using velocity 1o account [or real life,
and lots and lots of communication—with your
e, with the westing team, and, of course, with

'j.nl.lrl LS TO T e

The l-sey to most Prul;lEms yuu’ll
run into in software Jevelu]:ment is

COMMUNICATION.
When in doubt, TALK 1o your team,

other teams, and your customer.
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ending an iteration

rpen your penci
This EF?H’gaﬁh
. Below are some different approaches to testing, all of which has one

involve just one cycle of iterations. What are some good things 515 betbin
about these approaches? What are some bad things? Weraticn E{_
the end

o

This approath adds a testing iteration
atter every todimg ikeration :2'

-----------------------------------------------------------------------------------------------------------------------------------------------------
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effective systoem testing

This i3
wsugl
r.afl!n:f

attepta

—_—

I‘@ Sdutwn Below are some different approaches to testing, all of which

invalve just one cycle of iterations. What are some good things
about these approaches? What are some bad things?

£ you only have one team to work with, this approach isn't too bad. One big drawback is that serious

- 'l;gr{i.r.l;, starts very late in the protess [£ you take this approach, it's eritical that the results
of eath iteration 5&. out to at |east 3 set of wsevs and the tustomer. You tan't wait wntil the
end of the third iteration to start any testing and collecting feedback

This approath also works pretiy well if You need to do formal testing with the tustomer be fore they
sign on Your work. Sinte 'fou"-lc beer doirg automated ‘b!i“i;rl'ﬁ during eath iteration and r:l:,a;ma
your software to users at the end of eath itevation you have a pretty qood serse that you've building
the right software and it's more or less working as expected The 'Ecl iteration at the end is where
the Formal “eheek—ofF" happens before you start locking at Version 2.0.

This approach vequires alet of itevations, and _':'JEE of four time is spent in {-,.cs'l;mﬂ. I+ rca"’r
would enly werk in situations where your customer is willing to expend a lot of time on testing and
d:buﬁﬁi-n&. Ltfls 'I-ﬂ"f that Your MS{BMT is thrilled w‘r‘;}; the idea O-F mrm'f;hf'?‘ releases to the ?ujﬂhi‘.,;
it keeps the site Fresh and dynamit in their users eyes However, the tustomer insists on a formal
validation protess before the tode goes anywheve. [f you don't have 3 separate acteptante— and
system—testing team, you've going fo be locking at a situation a lot like this
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ending an iteration

Top 1 0 1 Gﬂﬂd, rr&qllent communication between the customer,
development team, and testing team,
Traits of
Effective
Sy Ste l I I 8 Document your tests. Dion't rely on that one awesome tester
. who knows the system mside and out to always be aronnd 1o answer
TeStl ng questions, Captore what each tester is doing, and do those same things

at eswch round of system testing (along with adding new tests),

9 Know the starting and ending state of the system. Make
AUTE YO St with a koown set ol test data, and that the data ends HTH
:'_\.u'[h like ‘I,-'II-I:ILl] eXpect 1t at thes end ol VO Tests

7 Establish clear success criteria. When is the systern good enough
R LY hve? Testers can test forever —know before Vo stard what 1
means tobe finshed. A zero-bug-bounce (when you get 1o 2ero
outslanding bugs, even 1 you bounce back up after that) is a goocd sign
vou're geiting olose,

Good, frequent communication between the customer,
development team, ind testng team.

5 Automate your testing wherever possible. People just aren’t
gl'l"il! il ]'H"I'l; H'i'[lillﬂ rr‘pr‘l'lli'r:‘ LH‘l]‘L?\ I'iil'i'!.ull'!.. IH“ "HII,'I[HJH'["!' dre'. l.t"l Htl'
lesters exereise their brams on new tests, not on repeating the same five
ovier and over and over agamn,

4 A cooperative dynamic between the development team and
Ll:ili:ng Leam. I'_.'.-':'T':rt'mr* shouled wang salid, '|.'.'|||'ki|1}_l|'ﬁ|rfl‘.m|'4' tha Ih:"f.'
can be prond o, Bemember, testers help developers look good,

3 A gnnﬁ view of the I:ig pi-clllrv I:y' the lnﬁtiug team. Make wire
that wll your testers understand the overall system and how the pleces fi
togethern

2 Accurate system documentation (storics, Use cises, requircments
documents, manuals, whatever). In addition to testing docs, you should
capture all of the subtle changes that happen during an iteration, and

r$| H’ri:L“'!.' hetroieen ill"l'-lllll-rll'i.

1 Gnnd.. l'rel:lllenl‘. comminication between the cust M,
developrnent team, and (estng team.
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filing and fixing a bug

The life (and death) of a bug Just like wikh version

tontrol and building, there
are great tools for tracking
Eventually, your testers are gomg to fnd a bug, o Gact, and storing buas.
they'll probably find a ot of them. 50 what happens
then? Do you just fix the bug, and not worry about it?

Do yona writee it down? What really happens to bugs?

Hmm, na one is
ever going te figure this out.
And what are all these extra
options? They're confusing.

Ak the o
system—testing
level, buas aren t
ahways todes
sometimes Eheyre
r.unF'uS'lTl& o
mal funttioning
wlEr ',.-,l;grl:il'.ti-

e The tester FILES A BUG REPORT
This 15 ome of the maost crincal steps: pou
have to track bugs! It doesn’t matter who
reports a bug, but level of detail is crucial,
Abways record what you were trying to do, and
i’ possible, the steps to re=create the bug, any
error messages, what vou did immediately
before the bug occurmred, and what vou would
have expected o happen.

© A tester FINDS A BUG
A b closesn™ have 1o be something thiat's clearly Gailing,

Tt couldd be ombagainy o the documentation, & missimg
leature, or a break from the stvle guide [or & web site,

©  UPDATE the bug report
Onee the tester [and original reporter]
are happy with the fx, close the bug
report. The updated report con be
wsed as aseript (o eetest. Don'’t delete
it...you never know whien vou might
want to refer back to ot
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ending an lteration

Come Leams work with Lheiv tustomer to ?rlar':{lz.: whith

bugs get fined using the bug fr.it.h'—:!r. a.ﬂ dont Erfgtcd .

shovies or tasks for ones that aren t going te ge e ;

the turrent iteration Other teams f.'rf.a‘k.t {'I-.c Tt:l:&hah,

Lasks viaht away and let the tustomer ?rmr:;;utu a:ﬁ,
e View foday's spectaly like any other story. Either way works areat as long

b thinas ave being priovitized by the tustomer

Dessriptium  Thy
et e s e

& IJSI.E, 15 Jus{ th
an "“Fjihhcd Lask
Onee it's on the
board, it's handled

©  CREATE A STORY (or task) to fix the bug ke amy other
I{'Ilf_:'h .II'I:‘_IIH.‘|| 'l\lf['!'i. t||i|1 ||-'J‘| 41 |H'1|IH [ iI'I 'f.'“l]r i'tﬂ'}l ahd 'E_a'.'k

systern—sometimes e corrent teration,
sometimes i a later one, You'll necd to capture them
and prioritize each boug with the customer. These are
tricky to estimate, though, because it's not always

-

clear whart's WinOiig. Somme teams have a "H.ll;_'| Fix"
STy tha l|1|"‘_; il]nl: k:':‘p aronmne, and I]|L"g.'.|t|i_| 1asks
ton it s meeded,

b uild vaualty h°
more than ot T,
15. La Eie m i

:;1 ﬂt?r.'rld X hw;ji | . "
E.r'njl:lrﬂ-al" ke g ™
© rFixTHEBUG

(_) / The development team works on the bug as part
of an iteration. Start by writing a test that exposes

i thie b (the test should Fail before you change any
S code). Unee the team’s lixed the |Jltg (and the test
o CHECK THE FIX and verify it works lets ‘_'.;ll‘lll k:ulm when that s, they .\||I|LJ|I4.| "“"k.il
The tester (or original reporter) verifies the new build as “Fixed™ in the lrutﬁ.fjmrkrr. I31||| _:Inur ]Ilil:!';?. i s
anch makes sure they're happy with the resoluton, tested, clased, or w”hm! ] '.IMI WHE the ongimal
o thes bug can be marked as closed (o vertlied), reporter to fake care of, This also helps you geta

list of what's ready for turnover to the test team.
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bug trackers

So you found a bug....

No matter how lard you work at coding carclully, some bugs are going to

ship through. Sometimes they 'te programming errors; sometimes they e just
functional issues that no one picked up on when writing the wser stovies. Either
way, a bug is an ssue that vou faee to address.

Bugs belong in a bug tracker

The most important thing abont dealing with bugs on
a software project is making sure they get vecorded
and tracked. For the most part it doesn’t matter which
b trawcking software you use; there are free ones

like Bugzilla and Mantis or commencial ones like

Test TrackPro and ClearOuest, The mam thing s to
make sure the whole team knows low 1o use whatever
picee of soliware vou choose,

You should also use your tacker Tor more than just
wriling down the bog, too. Make sure Yond;

336

Record and communicate priorities
Bug trackers can record prionty and severiny information lor bugs,

O wary towork this in with your board is 1o pick a priocty level—say
priovity 1, for example—and all bugs of that priority level get mrned
into stories and prioritized with everything else lor the next teration.
Any bugs below priovity 1 sty where they are until vou've out of prioeity

Fatagrs.
kei’? track of everything

Bug trackers can record a history ol discussion, tests, code changes,
'I.'L'r'iﬁ:‘jlti:‘.ln, anv decisions about a hup;. B'_'.' Ir;u'king 11\‘:'|'}'!iﬁr];-_l;~ YO
entive earm knows whiats goie on with a bog, how to test i, or what the

prnmna] clevelomer dhoarh ey dud 1o 1'[
CTIE R DT SOTLITRRS Y CHL I 1.

Generate metrics

B trackers can give you o grest insight into what's really going on with
your project, What's vour new-hug subimission rate! Andd 15 00 gomg up or
down? Do a significant number of bugs seem (o come from the same area
in the code? How many bugs are left to be lixed? What's their priority?
Some teams look for o zero-bug-hounee hefore even discussing a
production release; that means all of the oustanding bugs are fixed (bug
COmnn At ger) Biefore a release.

t—‘— We'll 4alk more about delivering
software in Chapter 12

Chapter 9

-ﬁ'—'—'_)

B"‘j Lrackers u!-ui“'f

work an.: ?rmrb.gs like

|, 2, and 3, even though
v weer stories have
worities move like 10,

20, and 30



Anatomy of a bug report

Dhillerent bug tracking systems give vou dillerent templates lor submitting a bug, but

the basic elements are the same. As a general rule of thumb, the more information you
can provide in a bug report, the better. Even il vou work on a bug and don'’t lix it, vou
shonld record what you've done, and any ideas about what else might need to be done.

You — or another devels ner r||i_u||l1 save liours h}.' J'c-ﬁ'rr-mu to that information when

woir comie back to that bue later.

A good bug report should have:

[

O]

Summary: Describne vour bug ina sentence or so. This shoold be a detaled action
phrase like “Clicking on recetved message throws ArrayOuwOBoundsException,”
not something like “Exception throswn,” You should be able to read the summary
and have a clear understanding of what the problem is.

Steps to reproduce: Describe how you got this bug to happen. Yoo might not
always know the exact steps 1o reproduce ir, but list evervihing vou think might have
vontributed, IF yvou can reproduce the bug, then explain the steps an detal;

F T “test message™ o message box,

2, Chick “sendl.”

3. Chek on the recetved message i the second apphication,

What you expected to happen and what really did happen: Explain

what you thought was gaing 1o happen, and then what actually & happen. This is
particularly helpful in Godmg story or requirement problems where a aser expected
!-'Hlllr‘ll"li'llE 'h-ll [l I r||:"'|.'i.‘|1 FI'H"I'h lili.l;,hl.i kn““ -'Il_H HIL.

Version, platform, and location information: What version of the soltware
were vou using? I your application is web-based, what URL were you hitting? 11
thi LI]'}|J:!‘\ wnstalled on vour machine, what kind of installation was i? A test bald* A
build vou compiled voursell” from the: souree code?

Severity and prioerity: How bad is the impact ol this bug? Does i erash the

svatem? Is there data |.111'|'|1]1Iiu|]'.J Che s 1 pust anmoying? Himwy Ill'rl]]ll!'li:lr'lf 15 1t that the

brat v e
3

ik Lol i e 10T b H ik e ¥ Y
IE EEL AT, OEYE I}

Ty AT PRIy ATE G D0 hneTeni (g, 15 s PSS
sommething is seviers (kills o wser's session ar crashes the application) but hiappens o
such a contrived sitwation (like the vser has o have o particulie angvirns progriam
mstalled, be running as a non-Administrator user, and have their network die while
downloading a file) that 1t's a low-priorty fix.

i
i

ending an [teration

What else would you want to see in a bug report? What kind of information would
you want to see from the user? How about any kind of output from the system?

you are here »
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fearn from your iteration

But there’s still plenty
left you COULP do...

S0 vou ve handled svstem tesung and dealr with the magor
B vour wainited to tackle this neraton, Now whia?

What we don’t have

Process improvements

Lesking 15 baken £3VC

CojotFm
j.katna e knotked ot

e re
g Dl ”?"H‘s " b l:,_ﬁ:d.)

System Lesting / \iwai't""“.'t on, S o ¥
Review the ieration for what worked Tlle right tlliﬂg

el N to do at any
Code cleanup and documentation updates time on yﬂl!t‘
More design patterns? Pruject is the
Deselopment ensironment updates right thing to

R&D on a new technology you're (,'[0 A__T TI‘IAT

cemsiclermg

Personal development tme o let people
Pt et TIME on
YOUR project.
—_—
f

EEEBEEH BN B

A !.l,qln.n| i |.I'I'».'."f|.|':' prowess .i.ﬂ all sl pr.iﬂriﬁzali.ﬂn_ Your want to make sure L 1 7
!\.Hll et 1"!'!]”[-_[ ||H' ['If_‘:l]l :tl]]'lj_"" LAl B! ||Il‘ |||'(:l'|l'I:"| al ii]l mes, hard—and_¥as£
Producing workimg sofiware s crmtical, but what about quality code? Could vou rules—you ve got
e writing even beteer code i your process was improved? Or if you dropped a to make this
couple thousand lines by incorporating that new persistence [ramework? detision jl'm-rselr
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ending an [teration

Below are three burn-down graphs. I's up to you to decide what to do next.

Burn Down

Is o
Dkt

Burn Down

Werk
|I:JF+.
P
s o
|
]
|

Work
Ileit
| 23
BN ==
|
]
|

Werk
|I:~F£
| 25
e 2.

-

What would you do next?

.......................................................................

.......................................................................
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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different profect hurdles

Below are three burn-down graphs. I's up to you to decide what to do next.

¢ ;Eg
vtion
| What would you do next?
Bm DM

|___,_..._i?ﬂllﬂﬂ;___

i What would you do next?
Burn Down .In this itevation things wrapped up early, the

- — e— e ma — m— =

What would you do next?

o/

Burm Down . Nathina! This team is late aleeady. Betors the
| ...next hevation, You should lock at what caused the .

| I .. there's. unfinished. sode tao., whih. means there

| i ... you |eave raom. in. the.next itevation o Lover. any...

- — = e o = — —

okeration, so there's likely nathing you can squeeze in
| 1 ... However, that steep dvop 3t the end probably means
Work ..something was skipped. Testimg is goma fo be vital .,
i ...aktae this. ibevation. and. yov. should probably, sepect
...} sehedule some fime rexd ibevabion for velattoring
| 28 5 B 3 3 ...ard. tleanup, te. retover from. hbe rush. You. cold....
prabably, vevisit. yeur. task, breakdown. aperasth. tao,
anwell.as take 2 Josk. At adjesting. veletit e

:-EE"i-J#-#m-.‘!-"e--hi.ah’c.hc.ﬂhic.fw,arab.J;bn,b.-ahgﬁ,..,
. peierity, stery, waikin for, the nest. hevation and.....
coehatacked on k...

... slawdown, and whether it's 2. velotity. problem. an....
| 1 .. itimation problem. or semething else. Changes ave...

o % lo = a oo rableme Ahat Come bR . .oiiiiiinneninimrseasenns i
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ending an iteration

How can you decide what to do next when you

haven't even seen the code the team is working on?

Each project is different...sort of.

Remember, software development tsn't about just
cole. 105 abowt gond habits and approaches w
clediver '|'|.H'|'J-;'||'|L" software, on wme and on |||lci~_-;1'l.
Besices, we already have:

G’ (!|IIII1Ji|i1];_‘_'I:'IIi|1'

m Antomated unit testing
g Ulser stortes and tasks that capture

what needs 1o happen

m .\ |J1'IH'1'.‘~‘-i r.llll' Rl i-lll'ili.r'..llll?"' 'I'.'l'lil'l TS

dnn:*n:':&;l

B’ A workmng build of the software

we can deliver to the customae

i ||'Ii‘i II"i il!.l(il” |Hl'|'| [N |||'.r||'|'illl;".i' Llliﬂlhil !llill. Ilii'!‘-
to-have tasks, if you've got extra time. And that's
all about wefrere you are in your project. Larly
on vou'll ikely need more relactoring to veline you

desipnn, Later, when dhe progece s a lide inore stalale,
you'll probably spend more time on documentation
or leoking at alternatives to thar aging technology the
teamm started with six months ago,
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iteration reviews

Time for the iteration review

1t's here: the end of your teration, You're remaiming work s al zero,
vou've hit the last day of the weration, and @'s @me to start getting reacy
[or the next iteration.

But, before vou prioriize your next stories, remember: its not just

= fl‘]\'ﬁill'ﬂ' 'I\"‘IT' ‘||l"'|"'|"'l:'i[”‘-'|. i“'['.i” 'l\.'r‘l':.'. ‘ﬁll] ‘il“:ﬂlld ||J"'|.|'|l|']'| il.]HI di‘ﬁl"' l!|'| HAT
process tertively, wo, Al the end ol each feranon, ke some ame (o do
an iteration review with your team, Evervone has (o live with this process
so make sure you meorporate their opinions.

342

Elemen iteration review

Prepare ahead of time

An iteration review is a chance [or the team to ghve vou their wpue on how

the iteration went, not a time for vou to lecture, However, it's important to
keep the review locused, too. Bring o list of things vou want o make sure gel
diseussed and mtroduce them when things start wandering ofl.

Be forward-looking

It OK il the last iteration was tragic or il one if the developers consistently
ntroduced bugs. as long as the team has a way to address it in the next
ileration. |"1'up|.x' fieed o vent sometimes, Bt don't et iteration reviews i

wito whining sessions; it demoralizes evervone i the end.

Calculate your metrics

Konow what vour velocity and coverage were for the ieration thar just
completed. T general, s best woadd up all of the sk estimares and /\ | Lime s?'tl"lf«
chvicle b ilie thearetaeal |_::=r~aun-11.‘|'y'.-a 1% O JEeration Toger vour veloein: The a:ll:.l-nil Jevsus the
Whether or not you revesd the scmal oumber during the review i= up o vou on 3 ol

(sometimes it helps o not geve the actual number just yel so as not to bias any

gynbE
upcontng estimates), but you should convey whether the team'’s velocity went 0@ i“\"LiuL .:l“a],g...‘l.a"t'lﬂ"-
up or down. Hour 4 for amy
should aC ﬂ"ll, kalk
Have a standard set of questions to review i We ag@in ™
Have a1 set of questions you go through at the end of each iteradon, The apout velotsty 3%
set of guestions can chiange iF someone would Like 1o add something or the next, E03Y

aquestion really doesn't make sense for your team. Having recurting
chiscussion fopics means people will expect the gquestions and prepare (even
vnconscioushy durng an ieration) o the review,
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ending an [teration

Some iteration review questions

Here s asel of review questions you can use to pul together your st
iteration review. Add or remove questions as appropriate for your team,
but try to touch on each of the general areas.

it_erﬂt‘i@n Review Questions

P Is everyone happy with the quality of work? Documentation? Testing?

How did everyone fieel about the pace of the itevation? Was it frantic?
RI.'E:.!"\WFI:'I'r|i!IE'..'J HI lril I;-_'l.'J

Is everyvene comfortable with the area of the system they were working in?

Are there any wals particulinly helping or hurting productivity? Are there
any new tools the team should consider moorporating?

Was the process ellective? Were any reviews conducted? Were they

e 12 for
ellective? Are there any process changes o consider? lp_________‘_____‘g,;g Chapte

e o Lhis

P Was there any code identified that should be vevisited, refactored, or

rewritien?

Were any performance problems identified?

Weere any bugs wdentified that must be discussed before prioritzaton?

: Wias testing ellective! Is our test eonerige hagh enough for everyone o
have confidence 1 the system?

P Is deplovment of the system under control? Is it pepeatable?

Any ol these questions could tuen mio dungs yon'd ke o get done nest
weration, Remember, vou should be story-driven, so make sure any changes
vou want to introduce support some customer need (cither directly or
indirectly) and get prioritized along with evervthing else. It might mean you
need to make a case for a technology or process change to the customer, but it's
important (o vemember why you're writing the software in the first place.
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other things to do

A GENERAL priority list for
getting EXTRA things dowe...

You've got to ligure out whiats best [or your project,
st here are some l\_:'i'lil:']':-'ll 1|!L-II:||_-;.< VO ean look at il

'-.i]l!ll'l.'l.' LN o |i[|1l' .il'l !l.ﬂlll' i[l"l'.'l[i.l'!rl.

Fix bugs

Obwiously this depends on what vour bug backlog looks like, Remember to
prioritize bugs with the customer, oo, There might be some bues that are

vital to the customer, and others they just don’t care that much about.

Pull in stories that are on deck for next iteration

Smee the customer has priontized more stories than rypically it in an tteraton,

yo can ey pulling in 4 story from the nexe iteration and get working on it now,

Be carctul doing this, though, as the costomer’s priorities or ideas for the SEOTY

nury hivve changed during your iteraton, Ie's also good 1o make sure vort Koo

whether or mot the test team has time to test any extra stories vou pull in.

Prototype solutions for the next iteration

I wors have an idea abow what's likely coming i the next ieration, Vol
might want to take advantage of an exira day or two 1o start looking
aliead, You could try writing some prototype code or testing wehnologies

code into the voposiiory, Lo you can ger some carly experience with things
you plan on rolling into the next teration, It will almost certinly help vom
estimites when you get back to planning poker,

Training or learning time

This could be for vour team or for your users, Mavbe the team goes o a

local users gronp’s session during work hours. Get o spraker or techoology
demo setup. Run a team-building exercise like sailing or paintball. Care
and feeding of your team is an importnt part of o successiul project,
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(\;}_,: Seriously, do people ever really
have time at the end of the iteration?

A: Yes, absolutely! It usually goes
somethmg like this: The first iterabion or two
are bad news. People always underestimate
how long something is geing to take early
on. &f the end of each iteration, you adjust
your velocity, so you end up fiting less into
subsequent iterations. As the team geats
more expenienced, their estimatas get batter,
and they get mare familiar with the project.
Thal means that the velocily from previous
iterations is actually foo fow. This ends up
ieaving room at the end of an iteration—at

Ieast until you recalculate the feam's velocity.

And believe it or not, sometimes, well, things
just go right and you have extra time.

Q_} Wait, you said the first two
iterations will be bad?

A: You don't want them o be, but realize
that people almost always underestimale
how long things will take—ar how much
fime they're spending on ittle things that
no one i3 {hinking about, like sething up

a co-worker's environment or answenng
questions on the user's mailing bst.

Those are all impartant things, bul need to
be accounted for in your work estimates,
That's part of why a velocity of 0.7 for your
first iterabion is a good idea. It gives you
some breathing room untl you really know
how things are going. You'll be surprised
how fast you cam fill an iteration with user
siories, too, Stke a balance between
getting a lot squeezed in and being realistic
aboul whal you can hope to gel done.

the 0
Durﬁb&mQ“,uesﬁ@fns

(w]_,: We seem to always have extra time
at the end of our iterations—and lots of it
What's going an?

A: One idea is that your velocity might

be way off. Are you updating it at the end of
each iterabion? (We'll talk more about that in
the next chapter) Anather idea is that your
esfimates are off—on the high 2ida. if you've
recentty had an iteration where things got
really tight at the end, people will naturally
be more conservative in their estimates in
the next iteration. That's OK, though . If you
have lots of fime, pull in anather stary or two
at the end of the iteration, and whan you
update your webocity it will all balance back
out.

0__: We tried pulling a story into our
iteration, but now it's not finished and
we're just about out of time.

A: Punt on the story. Remember, you're
working ahead of the curve anyway. It's
better fo punt an the stary and put it back

into the next iteration tham it is to commit hatf-

written, untested code and just “wrap that
up” next iterabon. Remember, you're gaing

b semd your leration’s build out info the wikd

You want it as stable and clean as possible

If there is extra fime af the end of an iteration
some teams will fag their code before

they pull anything alse into the repository.
That way, il things go south, they have no
problems releasing a stable build by using
the tag

ending an iteration

Q: You keep saying to prioritize bugs...
bufwe're in the middie of an iteration. So
how do bugs fit in?

A: Some projects have regularly
scheduled bug reviews with the customer
ance a week or 0 lo priontize outstanding
bugs. In those cases, there's always a poal
of work fo pull from if there's time available,
If you don't meet with your customer 1o taik
about bugs regularly, you might want to think
aboul that. although be swre to factor in the
firme you'll spend on your burn rate and big
board Remember, if the bug is sufficiently
impartant fo fix, it shauld get scheduled into
an iteration like anything else,

II's important to note we're talking aboul
bugs found outside of developing & story, If
you find 2 bug in a story you're working on,
you should almost always fix it [after adding
a fest!). Nothing is “done” until it works
according to the story—and the tests are
proving it.

You shouldn't have
LOTS of time left

over. 9o choose

Cad AT T mMMADL O
SFTALL LAMRD

to take on with any
extra time you have...

and get ready for
the NEXT iteration.
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Software Development is all about developing
and delivering great software. In this chapter,
you learned how to end an iteration effectively.
For a complete list of tools in the book, see

Appendix ii.

&&ﬂm ‘b w m“dm ra&- Hfl’f dire LE E'F
espetially after the tkevation ends th.:Jk.,T tethmiques
You ledrned im his
: ‘fﬂ-‘mﬂ“ '“.‘?grl:jlﬂ'.-d‘l'ﬂf thapter
ok o wed o ke 908
! le for 5#‘“57-3 done wd somt € LhE
D'_’; : T;:h F‘fm works, let them ::f,?kf. behind
age {h! 'ﬁ'*b'i &g h 52% Ihﬂt[ or ?I:_Il-,mf Lot hinues
' leavn something new

.Dtvdopmcn{: P.-'...ii&s

| ’tﬁﬁﬁ'whaﬂ’{,i,.w
i‘!‘;’mi.‘t‘-- P | [ El s
I TewraLE Woddimes—stilk s ﬂem

Ahiays estimate For Lhe idesl
bhe average teom member -

]

Keep the big pieture in mind when
rh"'i"ﬂ iterations—and that might
lﬂh&cﬁmlﬁlﬁngﬁfkw

Improve your protess itevatively through

rteration reviews

Chapter 9

Tools for your Software Pevelopment Toolbox

BIII.I.!'I' POINTS —

If you have some room at the
end of an iteration, fhat's a
good time fo brainstorm for
new stories that might have
come up. Theyll nead to be
prioritized with everything alse,
but it's great to capture them.

Resist the temptation to
forget about ali of your good
habits in the last day or two of
an iteration. Don't just “sneak
in" that one quick feature that
has a low prionty because you
have a day or make that little
refactoring that you're “sure
won't break anything.” You
worked really hard o gal done
a day or so eaily, don't blow it.
Winrk nard in keep a heaithy
relationship with your testing
team. The two teams can
make each other misarable if
communication goas bad

Recording actual time spent on
a task versus estimated time
on a task isn't necessary since
your velocity will account for
estimation errors. But, If you
know something wenl really
wrong, it's worth discussing
in the iteration review




ending an iteration

* TterationcFoss

FYou've reached the end of your iteralion. Take a
breather and enjoy a nice crassword puzzle.

E

Across Down

4 Esumateforthe . ... dayandthe ... team member. 1. Since lesting can usually go on forever, make sure you

5. Pay aftention 1o your ........ rate to help understand how have this defined and agreed to by everyone.

your team is doing. 2. When your bug fixing rate exceeds your bug finding rate for
§. Make sure your testing team understands the ... ... a while.

9. Standup meetings are about ... 3. You should estimate consistently because random

1. Try really hard to end an iteration .. .... disruptions are included in your ...

12. A quick and dirty test implementation isa ... solufian, 7. A good way to work through a bug backiog is to freat them
13, System testing 1s usually ... ..., testing, but |- Tk

somelimes ... ... testing. PR system testing whenever possible,

10. System testing should really be done by a ... team.

you are here » 347



crossword solution
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10 the next Steration

* *
If it ain’t broke...

ou sti_g better fix it

So then he said, "I don't want
to wear a white shirt this time; I

want to wear a blue shirt." How am I
supposed to react to that?

o
Hold on, that just might change...

Your iteration wenl greal, and you're delivering working software on time.

Time for the next iteration? Mo problem, right? Unfortunately, not right at

all. Software development is all about change, and moving to your next
iteration is no exception. In this chapter you'll learn how to prepare for the
next iteration. You've got to rebuild your board and adjust your stories
and expecations based on what the customer wants NOW not a month ago.

this is a new chapter
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an iteration finishes with more than code

What is working software?

When vou come to the end of an iteration, vou should have o

buildable picce of software, But complete software 1s more than just
code. 1t also...

..completing your iteration’s work

Youw're getting paid to get a certam wmount of work done, No matter
how clever vour code, you've gon o complete tasks 1o be successful,

Burn Down

&3
ings mghf have |ooked
41 -1 ri 3 bit sketehy at the
2 : h‘talnninﬁ 2

but fhiem s M"bl
first itevation vequived
ni,h-a ‘{'_Im!

E orly @ kit of
ko get ;m?'mjccd
_ \f )
\
~ 5 10 5 (@)
10
Days left

7

Your burn—down rate, 35 well as Lhe
rest of Your big board, are the best
mditators of how yeur iteration went
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the next iferation

..passing all your tests

llllvil Tes1s, sWsleTn Lesls, ]JLII'L:— .||H| ".'l-liil-l'—lHl'i ll'hl:t'...ill WL

svslem dliesn| frevss vour Lesls, il’s ol ﬁk'lll'kiilu-

hfsd> java —op junik._jar;. ofg.junit. runfer.J0nitCore

headfirst. sd. chapter?. TestRamoteReadar

Jn” varsion 4.3.1
T : 97.825
(112 tests)

hEsd>

..satisfying your customer

Software that does what i's supposed o do, 1o the time vou
promised i, wsually makes costomers prey excited. And in los

Hll Uil 10 IS '!.II||."|I:' il il:ll(lllll:'l' i[i"l'.l[ill[llh '\'llbl'[h II'II. 'I-'||'b|'|'€..

Great. 5o you'll start on the
next iteration tomorrow, right?

_Seweaanw
PTAWE®R

What would you do to get
going on the next iteration?

you are here » 351



planning the next iteration

You need to plan for the next iteration

Belore diving into the next steration, there are several things that
all play a crucial part in getting ready. Here are the key things o
pay attention to

Additional user stories
s T Velotity Burn Dowr

Tithe: Choose seating ? 4
Oescrigtians & user will be How Fast. you and '
allgﬂrn ehoose aisle or window our Leam oot 1
AR, v L.myah Ehe work
E=t: |5 Privrity: @ for |Eevation Work |

| a-n.:r.{.! Your IEE'L

an!:im?a{::{:d *-'=!j"_f-'f']’

1o
e EJW 0 15 o ° e

The tustomer will ve—
?r'pori'tll-! user storits,

ind probibly 204 some You need 4o come Ty vith a

nd o rew Projeet board for the
next iteration, intluding 2
fresh burn—down rate, and a
Bﬂﬁs " new 'ut|uf.i{".* taltulation

already been wovked
mto Your development
have to be contideved;
some will end wp as tasks
in the next tevation.

Y
Bugs 'mt

Q,: So what happend to the board from lteration 17

“Next” user stovies

: s owk of dhe last v wavE flight review
£ hed any wser sho i ek o
&;:L:j or the tustomer ﬂ.'fnurrbud, ‘Lhit.___h
means You ve alveady gat some lef bover user
stovies and Lasks o think about.

therejare no
o
Dumb Questions
old Iteration 1 board. You might want to 1ake a photo of it far archival
purposes, but the important thing is 1o capture how much work you
managed o get through in the iteration, how much work was planned,

A, ... : and, of course, to alsa take any user siories thal ended up in the "Next”
- Onoe the iteration is finished, you can archive everything onthe  garctinn hack into the pack of candidate user stories for Heration 2.
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Recalculate your
estimates and
velocity at each
iteration, applying
the tllings you
learned from the
Previuus iteration.

We can fit more user stories in this next
iteration, right? We should have gotten over a
lot of setup stuff, and understand the overall
opp better now, right?

You need to revise your story and task
estimates and your team’s velocity.
When originally planning Orion’s Ohrbit, you and
vour team came up with estumates for each ol the user
stories lor Version L0, and then the msks associaned
".'ri[h r'i“'ll. l|1- ﬂl.l.?'il' LIser "\HH'i.I':‘i. :\:H'l\ Iil.i.“ .Ill‘i |i”||'

to kick ofl another iteration, vou have a lot more
knowledge about how things will work, 8o ' time o
revisil those estimates lor the remaining user storics
and tasks.

Also, when vou orginally caleulated how mueh work
ot conld complete m the st deration, you dicdn’
ke how Bt your team could develop soltwiae and
complete their tasks, You probably used an mitial value
of something like 0.7 for vour team’s velocity, But that
'l.'r'.1:<_iI.L1I I rllqil EHEsE O, You and YOLL teannn have
completed an terition. That means younve got i
clata vo can use Tor vecalcalanmge veloei, and peiting

A more aceurale LA,

lll'.'l'l'.l I'.'['I'.II'I'I'.T1 '_lu'f'l'l ir ¢ ‘-lII]I'I oS iI-I'Ih'i )"l'l! IT % |1Ji'j|'}' iirc nll'ﬂ'l'll‘l
providing confident statements (o your customer abouwt
what can be dine, and when it will be done. You
shionled ['t"l."-l:wl.‘ Taathy ‘_m-'lll' t'hli!ll;l‘l‘!ﬁ T ‘:r'uII!' l.'r]1 n:'i1'!> al
l:"l.'l:"l"!.' i[i‘l'.'][illrl.

you are here »

the next iteration

'lr"'ﬂiu'.lﬁr atfounts

or overhead in v
E'Fbma";ﬂ & vﬂir
of 07 says that
You expeet 0% of
Your team's Lime 4o
be i'Pl‘:rLf: an ather
things than the
dttual development
work. Flip back 4o
Char{'_:r 3 for moie
on veloh{wr
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bullding your board for the next iteration

NE Exegrcise

It's time ta plan oul the work for another iteration at Orion’s. First, calculate your team's new
velocity according to how well everyone perfarmed in the last iteration. Then, calculate the
maximum amount of days of work you can it into this next iteration. Finally, fill out your project
board with user stories and other tasks that will fit into this next ileration using your new
velocity, the time that gives you, and your customer's estimates.

° Calculate your new velocity

']'nku' ‘_u:lm LEath s !J(‘I'I.in rriaeice from the '|1I=“'~'i||||!‘- i[l'|.1li| i1 aafil

caleulate o new value for this teraton’s velocity: :
Erter ‘jaur Tedm 5
nEw v:lnd.it‘-f

L L RN
. .
— o 2 J
This is the total DT 2 The number
days of work You actual working of developers
ateomplished, based d“r‘ m the on Yyour team
on what you actually last iberation.  during the last
tompleted R emember, WE itevation This bsadhes helps s
used talendar -FP““: out how many dﬂ'}':‘.
days heve ot work You £an handle
e Calculate the work days you have available for stories and tasks

<

Now that vou have vour team’s velocity, vou can caleulate the

'|1ii.]Hi1'|I|.|ll| !I.lllllhl.‘l l'?l- Wi I1']\: 1|.'I'I."i rIILiI'l ':n.l::l!l AT ﬁl ir1|:|'| [EIih ifl'l'..llillll.

(37&10% i

The ninbes of " ‘C

(AL R RNIE ]
LR R R NIE ]

®
H

- e
: i
[ ]

[ ]

people on Yyour team The rew velogit The amount af work,
The next iteration You just ealeulated m days, that your
15 3 month long Eeam £an handle in
dgdin, sa that's 10 Bhie rent iteration

talen dA\'T d,;\!ls
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the next itoration

o Fill up the board with new work

";'uu kl.u Y |.'Ll (11 nl.l.u'_l.' LR NT k lJ.'L'_Ir'n !.'l lll"'i-l.' Fdl

Wb, B all l||..|!1.\ !l:'l-l = foe 1..|k1' l:['|l" L..HIE“!I.'EII.'

a5ET .‘ill:le'Z-lt"}i. il.I'IIJ htlj_lﬁ. L] 'l.'pl:'” ks .‘ill]'l'-ll'h ]"l-l OVET |.|'|I‘ hlﬁl ill'l.'.i'll.ililll1 iII'I.III ill_lil H“'lll lea

VT |.N Iill'll

Rewrite the werk
di‘lf'l- ':fwl'ut Sa{
available—don't
overvun this/

This ;

le ia.l.rﬁ- f.,.h

H‘If I&:t ‘{rﬂ“.if

Place your
wletted user
shawies far the
o T R ey
RERL TLEF @ L

on Tnu\" i:lﬂa'fd

Write down how
.y dﬁ}'E ﬂ‘# wovk
Yonlr tevation
results n

rie: . ChoosE seafing

Est = diffi.
P |

Fay with vigh/ M/ Tavpsl

"t 60
e Ko

Priarilyi -

make sure you have o manageabile workload,

A bug from the
The tustomer has {"' last iteration

Fﬂmblﬂd ﬂl\d '}'ﬂl..rr

team plavyed F!ﬂﬂhlnﬂ, Tite: . Fi date on b
ook
poker to ve—estimate. 7 days >

Pricrity; . [0}
h—-—

Qrd In-flight weals ruster . Feeview flight

Titles . N q ﬂi“ﬁ
sl

Esti . I dﬁ'}li

Priarity . m i

(_'J
mrﬂe o ( User stories

Titla: .

Loy

Mannge special offers
e 1% days

Prioriiyr .

1#]

Next "Eﬂrﬂ"bmrs board
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building your board for the next iteration

g Exercise
SoLution

Your job was to calculate your team's new velocity, the maximum amount of days of work you
can fit inie the next lteration, and then ta Ml out your project board with user stories and other
tasks that will fit into this next iteration

o Calculate your new velocity

Iake your team’s performance from the previous iteration and

I".

calculate a new value tor this ieraton’s velocity.

Your team's velotity
ra— . attually dropped.

38 /(20 x3) = 06

You ‘j’ﬂf ig d&'}'! of work deme,

'"'f’h'd""‘.'.' unplanned tasks that Remember, velotity i 3 measure of

hit the beoged h-r::w ];'354:’ you and Your feam tan
Ij[‘l:. through work on ‘four board
Renardless of whether that work
% un?llanntd or ret, it all counts

9 Caleulate the work days youn have available

Mo that vou have your team’s veloeing vou can caledlate the
prvaxiim nunber of work days that you ean 7 mio s eration.

' BV IV 2 VR PR im 1
2 K LU K 0.8

L] L] L]
aESEESE N LAE LR R |

-_'_---.--

as has the total
amount of work that
v tedm tan exetute in
the next ibevation

I\
o
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the next itoration

o Fill up the board with new work

You konow how mamy work cays you've got, sooall that's lefi is o rake the candicdate
tser stories and bugs, as well as stories el over the last neration, and add them o
vour board—make sure you have 8 manageable work load.

Rewrite the work days

've st Svailable—don £ These steries dropped off cither
Tm:\"rurl H"“l Title: . .E'.hm-“-. seating betause t]"':‘f were a lower 'Frmn-l;tllr
- o et A5 days or weuldn't £it within the work

ssessane '“.r“ 10 d-&':,‘s. |f“: in the rkevation

[ ] - orikiys - .

. .

36 : y,

EEaRAERS B Wih.:,mm m_:h )

ese: || days
Primritys . m

( User stovies :

These stories had the
R Wanage spesial ot fers h“}hf!": 'If"-'l-ﬂ»"if*f-
Est .J'; .dﬂ'fl.
prinne|f] l
™ .. Fixdateonbooking L e i e e TS
Ese . days. - ‘ This bus was h1§hﬂ?f':*'f‘f
1 {#] - b puthomer, su T
3 Yok “ﬂuﬂd g oy I E‘::.r. s:h:dukd ahead °J;
y Pyl =3 - y ;
*;T::ﬂ:ztsnlt Title: . TWWMIIB;:;“ ) ;d.ﬂuhlahﬂll {unetionality e
1 h e
pxceed Lhe Estt ,“l'-d‘ii“g o - —
available 3b days prlorityt
. i in the
' : This shery fik with
gt () e . Review flight “:_M“ﬁm work days
53 I E s : i bhe itevation:
: : Priorily! . 30 -
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factoring in real velocity

Q_‘,: A team velocity of 0.61? That's
even slower than befare. What happened?

A: Based on the work dona in tha |ast
iteration, it turned out that your team was
actually working a liltle sfower than 0.7

Q_,: Shouldn't my velocity get quicker
as my iterations progress?

A: Not always. Remember, velocity is a
measure of how fast your team can burn
through their tasks. and 0.7 was just an
origingl rough guess when you had nathing
else 1o go by

It's nat uncomman for you and your feam to
have a tough first iteration, which will result
in a lower velocity for the next teration. But
you'll probably see your velocity gel better
aver the next several iterations. 5o you've
gaot something o look forward to.

Q_,: Hmm, | noticed that some of the
estimates for the Orlon's Orbits user
stories have changed from when we |ast
saw them in Chapter 3. What gives?

AI Good catch! Based on the knowledge
that unir and wour team hava huilt un in tha
last feranon, you should re-estimate ail your
stories and tasks, Now you know much more
abaout the work that will be mvolved so new
estimates should be even more accurale,
and keep you from missing something
impartant, and taking lenger than you expect.

358 Chapter 10

therejare no
Dumb Q"uesﬁgns

Q _, So the estimates for our user
stories and their tasks will get smaller?

A: Mot necessarily. Thay could get smaller,
or begger, but the important thing 15 that they
will likely get more and more accurate as
you progress through your iterations.

0_,: | see that bug fixing is also
represented as a user story. Doesn't that
break the definition of a user story a bit?

A: Alitile, but a user story really ends up
being—when it is broken into tasks—nothing
mare tham work that you have o do. And a
bug fix is certainky work for you to take on
The user story in this case is a description
of the bug, and the tasks will be the work
necessary to fix that bug (as far as you and
your feam can gauge from the description)

0__,: I'm really struggling coming up
with estimates for my bugs. Am | just
supposed to take my best guess?

A: Unfortunately, you will be taking a

best guess. And when it comes to bugs, it
pays o guess consernvatively. Always give
yoursalf an amaount of time that feels really
comfortable to you And remember, you've
got to figure out what caused the bug as well
as fir it; both steps take time.

One technique you can use is to look for
similar bugs in the past and see how long
they fook o find and fix. That information
will at laast give you some guide when
estimating a particular bug's work.

Q _, It | have a collection of bugs, how
do | decide what ones should make it
into the board and be fixed in the next
iteration?

AI " You dor'l! Priority is always set

by the customer. 50 the customer sefs a
priarity for each of the bugs, and that's what
tells you what to deal with in each iteration

Besides, this approach lets the customer

see that for each bug that is added Lo the
ileration, other work—Iike new functionality—
has fo be sacrificed

The decision s functionality versus bug fixes,
and it's the customer wha has to make that
call... because I('s the customer who decides
ultimately what they want delivered at the
and of tha mext iteration

Q_} I understand why the high-priority
stories made it onto the next iteration's
board, but wouldn't it be a better idea to
add in another high-priority user story
that slightly breaks the maximum work
limit, rather than schedule in a lower
priority task that fits?

A » Never braak the maximum working
days that your team can execute in an
iteration. Thal value of 36 davs for the
maximum amount of work your team can
Fandle for an iteration of 20 days is exactly
that: the maximum

The only way that you could add more work
inte the iteration is (o exiend the iteration
You could fit in mare work i your iteration
wera axtended to, say, 22 days, but be
very careful when doing this. As you saw
in Chapter 1, iterations are kepl small 50
that you can check your software with the
customer often. Lomger iterations mean less
checks and maore chance that you'll deviate
further from what your customer neads.



Velocity accounts for...
the REAL WORLD

Velocity 15 a key part of planming oul your nest iteration. You're
looking for a value that corresponds to how fast your team actaally
works. in reality, based on how they've worked m the past.

This is why vou only factor in the work that has been completed in
VL [ast pteraton. Ay wiork that @0l put ol doesn’t marters WO Wil
| 1¥] Lu:m -.~.I|.-|r WS Hmu', .'ur:l |‘|II1.'| |||.||1_|| i[ Him rk Row gmer] ||n|u'. -|-|1.'|r':~ Ih:'

key information that tellsyou what 1o expect i the next feraton.

Velocity tells you what your team can
expect to get done in the NEXT iteration

Be confident in your estimates

Velocity gives you an accurate way o forecast
your productivity. Use it to make sure you have
the nght amount of work in your next iteration,
and that you can successfully deliver on your
promises to the customer.

It's not that I think we can

deliver on time anymere...I
know we can deliver,

the next iteration

By calculating
velncity, you take

into account

the REALITY
of how you

and your team
Jevelnp, so that
you can Plan your
next iteration for

SUCCESS.
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the customer still rufes

And it’s STILL about the customer

| 1'% !‘.'I'!.' ‘_pr:-:l-'n' t';L]-:'1|i:;1r1'd 51||J| Ty 'l.'t'|:l:n"|l'!.. Tuu 1'1J]||'1'1L'l;| ]Jll;l_{\i
aned put themn all inoa bug tacker. You waded through all the piles
ol unfimished and delaved tasks and stories, and had the costomer
repriortize those along with stories planned [or the nest iteration,
You've got your board ready to go,

You still have to go back and get your customer’s approval
on your overall plan. Aod that’s when things can go really wrong...

This locks great, but I've got big news.. We've
just bought Mercury Meals, the galaxy's premiere in-
space catering company, and we need to integrate
their ordering system inte our code ASAP! Throw out
everything else; this is top priority now

You've suddenly g0t 3 fon of
néw fode tha{, You know no‘Ehrrﬂ
about, and it replaces a ot of
what ‘You had planned for +he

next teration
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Mow hang on a second! That's a LOT of work
to just toss out. Couldn't we have checked with
the customer earlier? Or done something else
to aveoid all this wasted time?

Software is still about CHANGE

Sometimes the custorner 15 going to come up with

i big change at the last minute. Or vour best plans
Lireak down when vour st ProgrEimimes Laakes i e
jols, Ohe the COTT Y voul're working for lays off an

:'1:|Ii|'c- |||'|u||'l:|:||'|'|l..,

But even though what you're working on has changed,
the mechanics of planning haven't, You hive a new
vielo i!}'. amnl you know Doy Ay E|;:1_.'~ of work o
[ERSTRY] |:|;'|f‘\- :“':litilllji'. H“‘ '_‘.'|||| :‘i.rlllll'_‘. ||1"1";.| [EN} |P|.|i.i|.-! Ty

Vst stores, reproriize, anl |L'EJ|..II|.

You already know how to...

D Caleulate your team's velocity

D Estimate vour team’s user stovies and tasks

D Claleubare vour teration seae m chvs of work than

You've got a ton of new code that you've naver
seen or used before. What would be the first thing
you do to try and estimate the time it will take to
integrate that code into the Orion’s system?

the next iteration

you are here » 361



it's still software

Someone else’s software
is STILL just software

Even though the Mereury Meals librarey 3 not cocle yon
havve wratten., you still treat the work necessary 1o inlegrate

the eode into Olrion's Orbies as you would oy other I have one story
soltware development activities, You'll need o tackle all the Cometimes fou sking new bod

a i s i {ﬂﬁr i
same basic activities: just for in 3 voll that

User stories the tode
Every change to the soltware is motivated by and
written down as a user story, In this case, your story card
will b a description of how the Mercury Meals code

i tsedd by the Ohron's Ovlar svstems 1o achieve seme
particular prece of Tunetionaliy

Estimates

.t';"l-."'l":b- [ nt ] {1 rr'-. ]"'f"fl?‘i il |".‘i1'i“|ﬂ||'. " I| ] r';“'l‘l 11!- 1I|.!' LISy
stories that the Mercury Meals code hbrary playvs o part
mn has 1o be estimated, How much ame wall i take o
build that limetionality, mncluding time spent integrating
the Mercury Meals code?

Priorities | \
The final picee of the puezle i of course, priovities. Fach ne Jﬂb‘?!'rt.hr':,' ieals Lode
of the user stories associated with the Mercary Neals code

I]l'i'l:l"'i 1% ]I-'T'l'ﬂ‘ w11l i.l:‘iHl"-I-"”f'd Elri”l'illl!f t‘l"r"l f-'l AT sk M

sor that vou can plan oot the work for the nextiteration, in

e oreler that your customer winnts 1 done,
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the next [feration

You've got new stones related to Mercury Meals, as well as the stories you thought you'd
be doing in this next iteration. Your job 15 to re-create the board using your velocity and the
customer's priorties. (We've left out the stories that didn't make the first-pass plan. )

The new Mevew )
Titles . Order Regular Meal Meals uzer ;qu::: L !‘ipzn_lal Peals _ Fix d_aﬂ_nﬂ_bﬂﬂ.'ﬁtm
—— - e 15 days gst: . 1 daYs
prtorien = L0 s ‘/ g b
-— Order vegetarian . |
iy !-u;;:«mn e e Leave flight review oy with Visa/ MO/ Pl
Est 5 : .
prioritys . 10 View all the orders e @ "3;{; & dTE (et
— T foraflight .. 30 St
e X days
|
S These were the user shories
th-at made it un!:.u- Your hgau-d
the First P13hn|h5 pass.
: LR RN R :
. "
i3b:
. . :
AR R EE RN

User stories

Thﬂ huml;gr ﬂ"F PCQ‘F[E
in Your team and
their velocity hasn't
f-ha'ﬂﬁﬂd Sinfe Your
Fiest attempt 3t 3
Project board For Lhis
itevation, so neither
has 'LI'JE mmhﬁ a.p

werk d_..:l_‘:g O v |

r“'- ol = jDL

Add up your new
fotal work For the
ht'.i-J.‘_ 14:1\'3'50"-
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fntegration (asks on your board

Your jobr was to re-create the board using your velocity and the customer's prionties.

i5e
vtion

rute: . Leave flight review

Drder vegetarian Fix date on booking

Title: ... or yeganmeal e @ days . Thew ',? s
e b days ' Priority; . 30 C :::Jn- 10
it m X : N [-1iLh S0

i Ty W m"d.nl-t
This Mereury Meals user Even thouth i3 3 ““f‘hﬁf kﬁrr{:ﬂ\l? bor 'D
story was 3 lower priovity §it im This bug f“’-?’ L ais:m'm'ﬁ that's
and so will have to wait the fallowing LSO L hen
until the Following itevation what The tustemer st

( User stories

. 36 . These w::}fchc top ?rim‘i‘.‘f
: : in terms of the Meréury
E_____ _E riates . Order Regular Meal e sl
'T est 1L days. ‘
our hi:dazt w}s % raostys 10 ' I
days of work for -
View all the orders
our tt.am, F&L'i:ﬂhng i ke 5 R ;
n -t:luf.d:}r- i -‘1' ﬂi’]"i ‘ R
prioity: . 1O L ) e _;l
iy, Lhese two
Going on Priovif H
ﬁ-——.L_J [eabures also made  inte
4his dheration
Priority I’D
mwlﬁ““"w"?ﬁ'l i
Title: .
and ym'u e F dTE (bt
?Ianncd ou{, 3';- priorityt - 7
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the next iteration

Customer approval? Check!

Omee agam, you've gol to get customer approvil
once evervithmg s planned out. And this ume, there
aren’t Aany 'ilii'|'r:'ist'h...

This looks great! It's a shame we can't do everything, but
I'm really excited to see us using the new Mercury Meals

code. I can't wait to tell the CFO! T'll let her know right
now, and T'll even mentien your name.

.- )

Yes, i's redlly possible £o
. . get reactions like
P | . i:.|-u! from a tustomer. Good Planning and
- Ewmg four tustomer a thante for requent
| .' eedback is 3 sure way to aet Your Zustomer
on board and extited
thereare no
¥
Dumb Questions
Q: Can you tell me again why we've got user stories for 0: Are there any times when | shouldn't consider reusing
working with third-party code? And why did you estimate 12 someone else's code library or API?
days for ordering a meal? Isn't the whole point of getting third-
party code that it saves us time? + Hagina:can eall. pve ot Covalopmant w2 shiokIn the

arm, but third-party code has to be used with care When you use
« & user story isn't as much about writing code as it is about what  someons else's sofiware, you're relying on that software, placing
a user needs your system to do. S0 no mattar who wrote the code, if your success in tha hands of the people that developed the code that

you're responsible for funcbonality, capture il as a user story, your code now Uses,
As for why the estimales are prefty large, reuse 15 great, but you're So if you're using someons else’s work, you better be sure you can
still going to have to write some code that inferacts with the third- trust that work,

party software. But just think how long it would fake if you had to
write all the Mercury Meals code yourself
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integrating third-party code

It's time to write the code for the two Mercury Meals user stories, “Order Regular Meals” and "View
all the orders for a flight.” On the ledt you have the Mercury Meals code's interface, which 1s a
collection of methods that you can call from your own code. On the right, you need to wire up your
code so that it uses the Mercury Meals AP to bring both of the user stories below to life

Exercise

" RJT—“:!: L team
. O Rl A View all the orders spent several days 5E'Er:5r elass
shories Yoo T Tite: . for a flight diaﬁ"ﬂn\l{b&

s ll m[ -~ .I;Ts | Mereury Meals AP
mu*mm?‘Lwi---//’;” Priarity:.. 1O ¥ Meals !

—————————

Thﬁ main W"EET‘FM {.ﬂ ﬂ]{'
f Mt‘l‘f-ur'}r Meals tode

H'u'nr l:rlgu 5!‘E
dteess to the
MevturyMeals M ErﬂUTYMEElS
Dbjﬂ.ﬁ --._________ e

+ getlnstance() :MereuryMeals (. ;i. 5 blark ovder
Methads on + tﬂmordcrn Ovder =" Submits 2 tompleted order

the inteviace | |+ submitOvder(order : Ovder) ‘boolean «— to Mercury Meals

; RS Ll i 1
iﬁtﬂ:‘ + aetMealOption(name : String) :MealOption™ Dl il

your tode + scﬁﬁdcﬂTh&MmhK‘st{ths : String(J) :Orderl]
ﬁ

Returrs a list of orders
that mateh 3 Wc.‘_rglt set of nterface that
keyywords represents an

erder {or 3 el

Ovder 4

You ean add + addMealOption(mealOption : MealOption) void
options 4o an — 3
i + adchyv.-ordfk:ywd : S‘ll:r'ma.}' wvoid

and add A
keywords that you

tan then searth on
later do retrieve a
set o; ordert.
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the next iteration

YEM tan download the ﬁﬂthurT Meals code From
hitp:/ /woww headFivstlabs.Lom/books/hFsd

A"

// Bdds a m=al order to 3 flight

return mErcqryHealﬂ.g#‘

~

d(lflighthn));

O ey

Il ses

raThnEHﬂ:ChﬂﬁyHDE

public void arderMaal [Stringl] sptions, string [lightHo)

The Fivek line of 2ode has alveady
been added for you. ordsrliotAcceptedBxesption |

&

thraws HealoptinnuatFuundExceptinn.

uryMeals = MercuryMeals. getInatancel)s

MercuryMeals merc

i Sk h
for [(ing wi= 07 % < options.lenghh;xt 3 Order prder = mercuryMeals.createdrdsr();

A—\\_ﬁdd{hmmh sanet

into £he m‘h‘Frnjrin.

}rdar.nndHﬁywnrdqflightHn]'

rancell?

?Hﬁaaa,;utZHE

[ Imereg,
. ryﬂeals.submthrdnr[u o
! rder]) |
throw new (g
.-jE:Nntéccep:ﬂdExﬁupLir {
o O lerdery;

MealCption me z
PH-on mealbption = mare
Prion LE_;U[?MEﬂlH-gEThbalDPtinﬁIﬁp+jﬂn=IMIJ
e LALATEE | 3

44 Finds all the orders for a spaciric [light

pubiic stringl] gethllﬂrdsrsranliqhttstring filghtNo) /|

if [mealOpticn 1= nully |

ntuer.nddﬂsaiuptLcntmaa}Upt1uu#;

] else |

chrow new Mealﬁptianﬂut?mundixceptzonlmealuptian1:
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reuse moans trust too

368

i5e
vtion

Your jobr was to complete the code so that it uses the Mercury Meals API Lo bring
bath of the user stories to lite.

£
M oAdds 2 meal order to & flight
public void srderMasl (Stringf] option3y String flightHo)

throws MeaLﬂptianNazFaundExcuptian.
This a
Mevewr Meals
tode 1o ust

OrderfotAcceptadExcaption |

percuryHMeals merourykeals = MercuryMeals,gatInatance ()i

Order ordar = tu::urvHealE.crea:&&rderq]:

2= 05 E = ﬂp:inns.lehqthrx++ﬁ {
fu:ryﬁfﬂlﬂ.gtlﬁ%iijptlhnﬂﬂptiﬁhk[x:}l

far (int

Meallption mealOption = me

€ah of the
options selected,

4 hew option is
ddded to {pe
W?ﬁ gr{;m 't
found, then an
exteption is vaised.
ik it added to the order a5 a
eyword o that the ovders for a particular

{mealoption != mull) |

ik

prder,addMealOption (mesllption) ;

| 2ls& |
throw new MealoptionotFeundException(mealiprion)y

i
== - k
caddEsyword(flighthol; :
Fhiaht can be retrieved.
(f [imercuryMeals.submitOrdes (order)) i ﬁ{
itn
thzew naw OrdariochoceptedExcepcion {order) = F'E fﬂ:uhmt .H“
EW Complete order 4y
Mereury Meale
I IIIlllllIIllllllIllllllllllllllllIlllllllllllllllllllllllllr
4J) Finds all tha orders for a apecifitc flight th:igﬂ'
al
public Grder]] getAllOrdersForflight (String flightho) | and Hbl:rh; i
MercuryMsals mercurydeals = MercuryMeals,getinstancei]; orders ﬁ&mﬂ
e e @5
Hall ¢ hﬂﬁt'*“

retorn mar:ungHea]5.ge:ﬂ:de:uThatHattheywﬂrdLIfliqht

akq"”"'"
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the o
mﬁﬂduesﬁ’@nﬂ

Dum

(»}_: That was easy. Why did we estimate 16 days for
integrating the Mercury Meals code?

A: There's more going on here than just integrating code. First
you and your team will have fo come to grips with the Mercury Meals
documentation. Thera'll be sequence diagrams to understand and
class disgrams to pick through, all of which takes time. Factor in your
own updates o your design and thinking about haw best o integrate
the code in the first place, and you've got a mealy task on your
hands. In fact, it's ofien the thinking time up front that takes longer
than the actual implementabon.

Q: Does it matter if the third-party code is compiled or not?

AZ If the library works then it doesn't matter if it's in source code or
compiled form. You have to add in exira fime o compile the code if it
comes s source, but ofien that's an easy comand-line job and you'll
have a compiled library anyway.

However, if the library doesn't work far any reason, then it really
does matter if you can get at the source or not, 1f you are reusing

a compiled kbrary of code then you are limited to simply using that
code, according to its accompanying documentation. You might

be able to decompile the code, but if vou're not careful, that can
mean you are breaking the heense of the thind-party software. With
compiled libranes you usually ean’t actually deve inta the code in the
library itself o fix any problems. If fhere's an issue, you have to fry
and get back in fouch with the person who originally wrote the code.

However, if you are actually given the source code to the lbrary—if

the next iteration

it's open source or something that you've purchased—ihen you can
get nto the library tseif o fix any problema. This scunds great, but
bear in mind that in both cases you're trusting the third-party library
fo work. Otherwise you're eifher signing up for & barrage of questions
being sant to the onginal developers, or for extra work 1o develop
fikes in the code itself

Q} What if the third-party code doesn't work?

A: Then your trust in that library quickly disappears, and you
have two cheices: You can confinue fo persevers with the [frary,
particularty if you have the source code and can perform some
serious debugging fo see what is going wrong. Or you can discard
the library for another, if cne's available, or iy 1o write the code
yoursedf, if you know how.

With any of thess oplions you are taking on extra work. That's why
when you consider using third-party code, you have fo think very
carefully. Sometimes that code is forced upon you, ke with Mercury
Meals, but often you hawe a choice. You need to be aware of just how
much trust you are putting in that ibrary working.

Be careful when ::[el.'ic[ing to
reuse snmething. When you

reuse code, YOu are assuming

that code WORKS.
T ——

for Chapter 10

This is a good time to go grab the codel

The code for Mercury Meals is available from the Head First Labs site. Just go to
hetp dwww, headfirstiabs com/bookshisdd, and Tollow the links to download the code
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when reuse Jets you down

Testing your code

Make sure you've downloaded the Meroury Meals and
Ohrion's Ulrbats code from Head Firsa Labs. Make the N
addinions shown on page 368, compile evervthing, and makes this 3
give things a whirl...

You should haye , build

Piete of take

> java OrionsOrbits

Adding order...

This dusnh{: look - the
| JFF]lﬂa‘{:lnh |'Lin51 ﬁoﬂdw{?ut
no ervers, hn{:l-.mg.--

Yeu're kidding, right? The
customer's CFO got so excited about
the new imprevements, she booked
herself on the inaugural flight of
Orien's Orbits. You're telling me she
won't even be able to pick her meal?
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Houston, we really do have a problem...

All that hard work has resulied inoa b ot nothong Your code,or the
Mercury Meals code...somte code 1sn't workmg Somewhere. Andd
‘_ﬁ U CLELOTET, anl }'l wiir customer's foss, i about to ]l".l“:'.' he lI]:N.'I:...

the next itoration

pen your pencil
d&& You've just integrated a huge amount of third-party code, and
something’s not working. Time's short, and the pressure’s on.

Whatwould you do? = s B R AR "

your are here »
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trust no one

Standup meeting

OK, what the heck happened guys, we
coded things up and nothing worked...

Laura: We assumed that the Mercury Meals code
wotlld wink, and 1 elearly doesn’t, or s least doesn't i

the way we expect. What a mess.
Bob: Well, that sounds like a reasonabile assumption 1o

me. Be would never release code that doesn't work...

Mark: Yeah, but that's us. Who knows what the

developers at Meroury Meals were doing?

Laora: We just took the code and assumed it would

wiork, mavbe wee shonlel lanve tested 10 oni fesi...

Bob: 50 vou think the developers at Mercury Meads jost
kicked out a dud piece ol code?

Lawra: [t certainly looks like it Who knows il it was

EV e eVen i, it could liave been <l|||5 ]].Il[. = |||-:-ir'c'!.
Moark: But it's our code and our prolilem now,..
Bob: And it's way to0 late 1o start from scratcls..

Mark: .and we don’t know how the :'llll'l'l'lll‘_; Meals

sysberrn works anyhiow,,

« A
i

hee CFOY? Ohuar butts are sero
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the next iteration

Trust NO ONE

When it comes (o code that someone else has written, 10s all aboul trust, and
the real lesson here is to rust no one when 1t comes o code. Unless you've
LTE T | '|.]|il.’l.'|' ol code rllt'lt'L]II_j,{, of rimn ‘_p'::-llr Tl tests .lk:'.li.I'I:".‘-l it, soineone else’s
code could be a tncking time bomb that’s just waiting to explode —fght when
N e 1f the st

When vou take on code frome s thard party, vouare relyimg on that code 1o
work. 11's no good complaming that it doesn't work 1l you never ried to use
it, amd until you have seen it mnning, it's best to assume that third-party cade
doesn’t really work at all.

Your software...your responsibility

gL\ You're responsible for how your software
=< works, It doesn't matter if the buggy code in

the soffware wasn't code you wrote. Abug is a y
bug, and as a pro software develaper, you're I‘t Joesﬂ ‘t
rezponsible for all the software you deliver.

matter who
wrote the
A third party is not youw. That maght sound o ke obyvaous, but s [ I{ ™
really important when vou're tempted o asome that just becase vou C €. lt hY
use o great testing and development process, everyone else does, too.
S in YOUR
i ———e
f Mever assume that other people are | {
following your process F 50 twal'e,
Treat every line of code developed eleewhera :
i
1

{0l SVEIYOS i5 &5 prolessional in sl

y
with suspicion until you've tested it, because lt Y YOUR
approach to software development as you are.

W ks caneasian @ respunsibili’ry.
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fooking for problems in reused source code

The Mercury Meals classes are now your code. but they're a mess. Circle and annotate all the
problems you can see in the code below. You're looking for everything from raadability of the
code right through to problems with functionality.

{{ Follows the 3ingleton design pattern

public class MercuryMeals

public MercuryMeals meallythang;

private Order =0;

private String gk = "select * Erom order-table where keywords like ®1;";

public MercuryMeals() |

public MercuryMeals getInstance()

[

this.meallythang = new MercuryMealsl|);

return this.instance;

f/ TODO Really should document this at some polnt... TBD

public Order createCrdsar |

return new Ordec{);}

public MealOption getMealCption(String ocption)

throws MercuryMealsConnectionException |

if (MM.establish{).isAnyOptionsForKey (option))

[ return MM.establish.getMealOption{option).[0] }:

return null;

374
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the next iteration

f/ Mercury Meals eclasgs continued...

public boolean submitOrder (Order c@)

try |
MM mm = MM.establish();
mm. su({this.cO);

caktech (Exception a)

| /f write ocut an error message | return false; |

public Order[] getOrdersThatMatehKeyword{String gk}
throws MercuryMealsConnectionException |
Order o = new Order[];
try |
o = MM,establish(}.findigk, gk);
| catch [(Exception e}
return null;
)

retarmn o;
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finding problems in rcused source code

Your job was to to circle and annotate all the problems you can see in this Mercury Meals code.

oLution
/ Follows the Sinqleb;— design pattern No veal
%%Eh{jﬁuﬂ on the elass, other than
public class MercuryMeals e fact that H Lries 4o implement Lhe
Singleton ;
Ths | Not the most deseriphive
atbribute public MercuryMeals(q

s of attribute names.
i fu'ﬁ]lt] —

i Why is There an Ovder attribute? Even a
' rivate Order cO;e—1 WHY
Th#‘a reek : few tomments would help-.
o o obj ‘private* "select * from order-table where keywords like %1;";
oviented - ~ :
Rio—ng. private MercuryMeals instancs; Surely this should be 3 tonskant? Ko e

make any sense a1 an atdribu o
ublic MercuryMeals () i n attribute pamef
} have an explieit, tonstructor

detlaved that dees nothing?

public MercuryMeals getInstance()

| Hang on! This elass is wppesed to be

implementing $he 5
pe— Implementing the singleton patter
(this.instance = new MercuryMeals D but this locks )

like it ereates 3 new
nstante of M :
return this.instance; this methed i::;';::ﬁ“"" every time
o~

Looks like (// TODXY/Really should document this at some polint.., TBD
the original

developer pu'j:.:u?iv: Order createlrder Thix method seems to mot do a"ﬁ'h:'"ﬁ of sl el
J'Id{ d.'ldn‘{‘. k :,

j ate
n*l:, ou towld as E.i-iﬂ’f L i
Pk return new Order(); value ;:t J:him:h"l"mﬂmw J“;;t;h lias. god-as
ety iy T— TR L am OCGEY WILIWR L Rere T i &

public MealOption getMealOption(String option)

mlj:hrr,-wsn MercuryMeal sConnectionException |
:?ghh*-«mﬁbl iwh () .isfAnyOptionaForKey (option))

L getMealOption (option) . [0] };
tonnetTion

_ / Rcﬁrmhg noll is 3 bad practice s 3 bet
Just onte? idea to raise an cmrbzn that yu:: aﬂt: “
\ taller more info 4o work with,
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the next iteration

// Mercury Meals class continued...

Ne dmn{&hm an an"'l o$ +his tlass's methods.

Comebhing that deseribed what the methods are
e swpposed do would make life a LOT easier.

public booclean submitOrder (Order <O}

| No wonder +he software 83ve vo indication whether
it was working or not fm:equ; b‘fJurE h.i;.ﬁi:-.a...i This

try | method swallows all exceptions that are vaised. This is
MM mm = MM.establish(); a tlassic exteption anti—patter. |F an exception gets

. raised, and you an't deal with it lotally, then pass

mm, su (this.cO); the exception up to the taller so they ean af least

know what went wrons,

cato
{ // write out an error message)| return fa].ﬁe:@.\

The code indentation is skill all
over the place. This makes things
very hard to read

pubilic Order|[] getOrdersThatMatchKeyword (String qgk)
throws MercuryMeal sConnectionException |
Order o = new Orderl(];

Which qk is be...ﬁ used here? This

try | o s

e =T doEin T make serse, and might be 3 bug.
o = MM.establish () .findi{gk, ogk};

catech roepeian =) |

Hiding exteptions anainl The caller of
-l;lqi:E.-;l;hgd will 1':3:? have to handle 2
M:h‘mrﬂ,lMﬂhEunntcﬁnnEﬂqﬁan ar any other
exeeption betause this methed is hiding arything
@ that aees wrong and just redurning null

return o;

Believe it or not, 4his b ket
tloses the l'.Ja:.!. but Mﬁ:h ?:usc of

indentation, you'd be hard—pressed
sure of that From looking i L you are here » 377



your process deals with it

You without your process

Right now things are looking pretty bleak, and without
your process youl would readly be mtrouble...

The software doesn't weork, 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...
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the next iferation

You with your process

Ii's ot ; perlect waorld, When vour code—or someone clse’s code von
depend on—isn t workimg, and your customer 15 breathing down vour neck,
iL's casy to J.l'.l['lil. or catch the next flight to a non-extradition COLIRLT But

thats when a good process can be yvour best [riend.

Once we get the third-party
stuff working, we're done and
we can do that demo...

So let's update the burn
rate and get back to itl

We need to get a goed
estimate of how long it will
take ta fix this code,

you are here » a7



broken code happens

%BUILH POINTS

When you're gearing up for thie next iteration, [ ]
diways check back with the customer [ maks
sure that the work you are planning is the work

that they want done.

the end of every iteration

m ‘You and your team's velocity is recalculated at n

» Lel your customer reprioritize your user storles =
for a new iteration, based on the working days
you've got available for that Heration.

m  Whether you're writing new code or reusing "
someone else's it's all still just software and
your process remains the same.

story.

reusing,

1o undersiand

Every piece of coda in your software, whether it
be your own code or a third party's like Mercury
Meals, should be represented by al laast one user

Never assume anything about code vou are

A great intarface to a libeary of code is no
guarantes thal the code works. Trust nothing
until you've seen it work for yourself.

Code is written once but read by others)
many times. Treat your code as you would any
other piece of work that you present (o ather
people, It should be readable, refiable, and easy

the
Dut?]ﬂlo Quesnﬂnn

()_,: Things seem to be in a really
bad shape right now. Whal good is our
process if wa still and up in crappy
situations like this?

A: The prablem here is that when you
reused Meroury Meals' software, you
and your team brought i coda that was
developed under a different process than
yours, with an entirely different resuli—
broken code.

Mot everyone developing software is gaing fo
test first, use version control and continuows
integration, and track bugs. Sometimes. it's
up o you to take sofiware you didn't develop
and deal with it

380 Chapter 10

Q:- So how common is this situation?
Couldn’t | just always use my own code?

A: Most software developed today is
created on really tight tmelines. You have

to be productive and deliver great soffware
quicker and quicker, and often with success,
50 the lempe Nses as your customers
demand even mare

Ovae wf L besl ways o save bme o those
situations is lo reuse code—oflen code thal
your feam didn't write. So the betfer you get
at development, the maore rewse will be par
af your normal routing

And when you start to reuse code, thera's
atways thal crecial ime when you encounter
code that simply doas rol work, and it's
easier to fix that code than fo start over. But
hotd on...Chapler 11 is all about just how to
do that, without abandoning your procass.

Dealing with
code that doesn't

work is Part
of software
Jevelopment!

In Chapter 11,

you'll see how
your process can

handle the heat.



the next iteration

JH" Software Development Cross

Leb's put what you've learned Lo use and stretoh oul your
left brain a bitl Good luck|

il O [
i

WMlEEEEEE B

Across

2. |f your software doesn't work, it's your ....... 1o get it fixed,
6. Ifyou ......... that a plece of code works you are heading for

11. Your velocity helps you calculate how many ... days
you can handle in iteration 2,

AR deals with the real world when you're planning your
next iteration,

13 Mercury Meals, other frameworks, code libraries and even
code samples are all cases where you will want to

consider ... code.

e e are also included in the candidate work for the next
iteration.

Down
1. Code ....... is one very useful technigue to get you
developing quickly and productively.

3. Any work for the next iteration should appear on the ... ..
for the iteration.
4 Trust .. . when it comes to reusing software.

5. Newver ......... any code you haven't written or run in some
way.
7. You should let your customer ... your user stones, bug

reports and other pieces of work before you begin planning
iteration 2.

9. You treat third party code the ......... as your own code.

10. You may be following a great ... but don't azsume that
anyone elsea is.

you are here » 381



exercise solutions

* Software Development Cross Solution
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Squashmg bugs hke apro*

Some call me vain, but I'm
just proud of what I've accomplished.
It takes a lot of work to be flawless,

Your code, your responsibility...your bug, your reputation!
When things get tough, it's up to you to bring them back from the brink. Bugs, whether
they're in your code or just in code that your software uses, are a fact of life in software
development. And, like everything else, the way you handle bugs should fit into the rest
of your process_ You'll need to prepare your board, keep your customer in the loop,

confidently estimate the work it will take to fix your bugs, and apply refactoring and
prefactoring to fix and avoid bugs in the future.

this is a new chapter 383



At the end of the last chaptes, things were moa ety had way,

‘Il“lli_l n."ilil_"i :"i-lf'l'l'llr:_l ilﬁlh_';ll.‘it (| |1' i'l'l“l ‘.}I'II””LH { ]!I]"II"! -|[||| wer'e
all set to demo things to the GFO when you hit a problem, Well,
actually three problems—and that adds up 1o one big mess. ..

% java OrionsCshits
Rdding ofder.. l.l"ﬂ-l!" I?'fthﬂ -F\-EEZE;
when you try and

Fun |‘|:...r!: i "tﬂP'I!
ﬂolhﬁ g.-,rd,inﬁ

Orion's Orbits is NOT working.

Your custermer added (hree new user stories that relied on some
new code from Meroury Meals. Evervthing looked good, the
busaared was balaneed and you Hll]t|‘.l|1'lr:| the integration work

1|'\.'| 1T BO Oh{- - WO wnE vour l'l:illllt‘ .'1r1|'f illl 1‘1I'I|.|“I‘If.' TI'l'I|]I'iE'I.}':

happened. The application just froee,..

ittes ., Urter Ropac Ml l
Iz s
Esti s Dol i your code working
" —— el
Priorityl [

Eapy

_ Efjnfth-;g

Titge; Yiow 3l thi orders for-a fight

Just one.

Esty % .

384 Chapter 11

You have a LOT of ugly new code.
When you dug into the Mereury Meals code,
vou fouad a wn ol problems, What's causing
the problems in Oron's Chebiats, and where

shonalel SOkl sl |1:-rrl;,i1|g.’

You have THREE user stories that rely on

All of this would b bad enough, bt there are three wser
stories that relv on the Mercury Meals code working, not

Ter make matters even worse, the CLIECY of COhgon’s Ovhais
has alked you up Lo the CFO, and both are looking
forward o seemg everything working, and soon..,



bugs

] @m your pencil
Your software 1sn't working, you've got code to fix, and the CEOQ of Orion’s

Orbits is breathing down your neck, because the CFO is soon to be
breathing down his. But how does any of this fit into your process?

...............................................................................................

...............................................................................................................................................

-----------------------------------------------------------------------------------------------------------------------------------------------

...............................................................................................................................................

Wait! Think through what
you would do next and fill
in the hlanks above hefore

turning the page..

t Vou, too, impatient developer
tome up with a good answer, and
then 80 on to the rext section
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always communicate

First, you've got fo talk to the customer

Whenever mu'lu'lhiriu' :'||:-|1!j_{rﬁ. [;Ll!{ it aver '.\'iT]l 31||J| Ledaryn. ”' |||-l:' i:||]1.'|t|
is sigmificanl, i terms of Tuncionaliey or schedule, ten vou've 2ol 1o go

Back v the customer, Andd this is o bag ssue, so thal means making & tough
phone call...

Great. Yeah, I'm gonna get screamed at, but
T'll tell the CFO we're pushing things back. But
I need o date..when will this be done? And
don't tell me you don't know, I pay you way too
much to not know.

The tuskomer's vight: \ou need o
5t+_ ‘I:hlhﬁ‘! toa ?am{ where ‘fou

tan make a tontident estimate as
1o how long this mess will take to
Fix. and 52‘{'_ that estimate FAST
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Standup meeting

Y'know, I wish I could just get my hands
on one of thase Mercury Meals developers;
their code really sucks...

Lauara: Well, that’s why they were lived alter the merger. 1
docsn’t really matter that they serewed up, though, it's our

ol fow..

Bob: | knose, 1 knoses Bui |3|IHI1'I". written code just burns me
(1133 Tt ke s ook ke wdaons.

Mark: Look, can we move on?® What do we do next?

Launra: Well, we're stuck with this code, So bettor start
treating it like it’s ours,

Mark: | think Vi 1:|i:c_:r||l by om to sopnethine there.,

Laura: We silready know how o deal with our osen new
code. i we treat Meroury Meals the same way;, that should an
least give us a good starting point.

Bob: Llgh. vou mean we have w manage its conlipuration,
bunlel se, ane test i, don't you? Build serps and C1 all

aroind?

Mark: Yep, we're going to hive to maintin thas stull so the
hest first step would be to get all the Mercury Meals code
o our ode J'l*i:ua-lld i and nnlding corpe IJ‘,' bsetore we can
even start o [ix the prolidem.

It'’s your cmie, so the first
step 1s to get 1t l::uil::[ing...

your are here » 3a7



prioritize what you do

Broken Code Magnets

Here are a bunch of things you could de to work your way through the
Mercury Meals code, Put them in the order you think you should do them.
Be careful, though, there might be some you don't think will be worth doing
atall.

Figure cut how to package
the compiled yersion tu
jnclude in Orien’s orbits .

Create a place in ¥your
bug tracker for issues,

Integrate the code info
your CI confiquration.

i cunt &
Get a line C©
Bun a coverage report to see astimate hew long it will

how much code Vo A e

fix.

! Do a security audit on the code. '
raverse-engineer

OML tool to ; ‘
e :odl and create plass diagrams
the

Hint: some things may need to
be done move than onte

388 Chapter 11



bugs

To-Do List

you are here » 389



bump some things for later

Broken Code Magnets

Here are a bunch of things you could de ta work your way through the
Mercury Meals code, Put them in the order you think you should do them,
Be careful, though, there might be some you don't think will be worth doing

at all.

To-Do List

o need o gt bhe Lo

'l be

390

This is 2 i;.hf.k? building, bk Yo Tank

one- [t's ﬂ.’-"""ﬁ : £,..-- imdﬁ'ﬁ Hhimts Hou ,‘; L

‘liﬂ Pop up all Create a place in your know a5 o B Eim':z

over the place, bug tracker for issues. late to captare dont lose
R pu vt 34Y * T 0 eed
it vertically. : e ok on. 'You

Keep track g | o fin thimes later

of thinas as d Organize the source

oon a% g code into your standard -—

Find Ehow = sre, test, dn?.n, etc., E:cl;nng, corbly ks b seaabion
You might E Sizeciortes; Lheme, You wank to capture
detide it's [ how 1o .lidd*l‘.hi:ﬁftﬁﬂ
not i ortant i [h order o That, "i'ﬂ'
later, Lt 8 l Write ; k{r—] need a2 build sevipt [Es best
for now, " & build Bcript. to the tede ﬂ*"&i‘ﬂiﬂd
Jl.dst vﬂﬂﬂ'rd ’g' :E ovE wrl;ir::\'ﬂtﬂﬂt

i ' hough, so ve

I_;:Eihwn]ﬂdt .3 THC T aode dh m—TtE o wgnlu the tede,
an sue - mee——— T\, 37 then chinge your serift

. Newt you need to get Lhss
ot l I_nugr:_tﬂ the code into j .Lﬁm tontralled. By
/,-v"? . ¥Your CI configuratian, oraanizing ik ko d.“eh:r.as

e This S‘tlfa You W"'-I:

Onee it's in the i i

; imulating deal with shubFling
aﬁ;ﬂm furn you ﬂri"-ﬂu:"u.d H::u u:i the :i:h{:f.ad: you've alveady
Thi by by | 2oL P
net set up J

You tould also make a stvo'ng tase for
Pu‘l:.'EinE this in Yeur 'I'E?o&r{'m"f be-tﬁt
you shuffle stuff arouwnd, so you ean voll
thinas back it You mess it up.

And now we ean start j
thinking about getting it to
e We‘ll {;a“t more abouf
this in a few pages

Chapter 11




bugs

So what about all the magnets we didn’t use?
They're not necessarily bad ideas, but here’s
why we didn’t put them on our short list.

ﬂ:‘igurn out what dependencies
118 code has and if it has any
impact on Orion'sg Orbits’ ecode

Thas is |n-1:'n'r‘:&n":. hu‘f, e d.un!i: ke ow whﬂi rl'.'han
we're going to have to make to the code yet We're just
not 'P'H-d“l' ts F:}ﬁhi an |llrrai"||r VEVSIORS.

— This is aging to be important onte this tode is stable,
kage but wrtil we aet thinas tested and working, it's not
Figure out how to pac ‘@-" g gs 9
the um'n?il'ld “::Si:;:h::! : muth use worrying about how to Fﬂﬁkaaﬂ &n'f{hirﬂ, Wf
inelude in Orion's beyond the library we alveady have

_Li: Arother importart one, and it almost aot a vertical

slrof rext 1o "File hgs--." But sinze we're not making

\ Document the code. J tharaes to the tode yet, and dor t ever know what
FarEs we'll need, we detided to leave Ehis one off of our
thevt irs[:...aH:hmalq we might come batk o it later.

e
This one Ju.l"': tan't happen yet. We don't have tests, we

don £ know what code we ac-l:ualhr necd, and we know
some of the code isn't wkin& Test Loverage at this
'an{ wm"", 'E:" ws muth 04: 'falut

m—-— This is nll-lo-'i‘,em?{ir.s. I+ provides 3 selid metvit o
lsteh onto, whith seems |ike 3 good thing. The problem
with this is that we den't know how muth of the

tode we'll need, and we have absalutely ro ided how
muth is missing. What if theve is a stubbed—out elass
where 3 whele seebion of £he library s suppescd to be?

IL_\\ Caneerns like this make 3 metric heve useless
: At some point this will be a qreat idea, but like some of
Do a
I._G s e R e ' the ather tasks, we don't know what tode we need yet,
and we ve about to go f.h.inﬁin.g thinas arffway, so let's
hald u-Ff on this #nﬁ' RO,

OF all the tasks we didn't choose o do, this is the
mast !|E:1T eandidate to 3:{ added back in. But ri&h{.
now, we don't know how muth of the ]'h"“i’l"lf we need.
Let's 5:i: a handle on what we have {o use; then we'll
{'.r*,' and -Fugrm-: out how it's supposed to work

Run a coverage report to see
how mueh code ¥You need to fix,

reverse-engineer

to
Use a UML tool class diagrams.

the code and creats
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apply your process

Priority one: get things buildable

The vode 15 0 version control, you've wntten buwld senpts, and you've
added continuous integration with CruiseControl. Mercury Meals 1s sull a
juitky piece of nonworking code, but at least you should have a linle bit of
control over the code._and that™s your first priomty.

: Guccrasiul
Bkt [cm.u-mmm
Omte: T Movember 2007 102152 GMT
T Dan PRone

BUILD GOMPLETE - MERCURYMEALS

Date of bulid: 07112007 103218

T manges: D711/2007 10-15.24

Last : O

Last log WWWHW‘FMM

P

Ne ervors, no warnings

That's 3 goed start

Y

MNeow we can get

This dssumps

kept all ¢

392 Chapter 11

started on those bugs..

Hn email generated by your
continuous intearation L"I
when the Meveury Meals
hu-lLd 15



bugs

p—

Great,
you're a real wunderkind; all
that time and nothing works, still. Give
that guy a prometion, huh?

A little time now can save a LOT of time later.
e ar m—
More of the originad bugs are fixed just ver, bu that's OK.
"I_:H:Il'l.ﬂ' I—I\.UI wl Lll"'n.l'l“lll'lif'!“ I'I'I'lu'il.'l. MRl seel IJI.I. ':|.|"l“'|' l:'lﬁl.ll""'\-
under version control, and you can easiby write tests and run
them automatically. In other words, vou've just prevented all
the problems vou've seen over the last several hundeed pages
from sneaking up and bidng vou in the ass.,

You koow thar the coce dossn’t work, but mow that evervtlhine
15 |!'|.'|||~r| i||t|| YOHIT Process, \rrtfr'r- :'4';|||'3.' IFERE IR I-'.llll:_l"" i|| ]
sensible way You've taken ownership ol the Mercury Meals
code, and anvthing you fix from here on out will stay fixed..,
saving you wasted mme on the back end.

Get the code under source
control and LuilJing
success{ully l:gﬂo_r_'g

you cltange anytlling...
incluJing {ixing laugs.
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focus on functionality

We could fix code...

Now 11z tune 1o ligure oul what needs to be fxed. At the end of Al of 4 ikl ke
Chapter 1 you took a look at the Mercury Meals code, and the P i ki o e

prognosis was not good... You peeked into the Fivst layer
f of the MEH',M'Y Meals tode.

/4 Mercury Meals class gontinwed Noveal d ™
/{ ¥ollows the Sipgleton design patterf e readl dotumentation on the elas, other
public class MercuryMe 'Uﬁtgn'ﬁ'd:ﬂ- Fi‘H‘.\‘.‘l'n--

| ot the mosk deseriptiv of
pubiie Hsrcur],-ﬂealar——“ P o 2
jvate Order o €— Why is there an Ovder attribute? Even a
private ez 20

few tomments would help. )
ke %1%V
puvar.- ngelect * from ﬂrd&r—tabfe where feywords liks H

R Surely this should be 2 onstant? And does ak

: :ﬂcﬂmﬂﬁi&ihﬁnhﬂ
public MercuryMsals()
have @n ﬂ'ﬁfhﬁk M'Isl;"“'h*
‘L','Zm that does nothing?

publie static Mercurybeals getlnstancel)

H-ing, onl This elass is
: supposed to be
| i implementing the singleton pattens,
@is.maall*.rthnnq = new m-rcu:yhea@ .M thhi}*“ e iy
eturn this.lnstanoe; '“’F“*‘M :'f"f.:r;w}rﬁqﬁh every Lime
r this method is ealled..
|
(H TODOD Eeall:.f should document this at soms point... TBD . "
ke 0 i 1o de insy ok arf
[ public Order greatededer | Eiﬁtm ::;::nrt\{“ Mﬂﬁﬁl Fiﬁi-’.r_::f;

- il e oo avder- ibhout the Mevtury Meals tlass—anis a5
\J E:rw{?‘:mjmﬁ‘ﬁm. it's all over the place.

public MezlOpbion geﬂ&&aloptinnistring option)

throws Harnuryﬂaalﬂ':nnnectimﬂxceptinn i
1f (MM.establishil. tsanyoptionsFarEey {optiznl)
| réeturn MM esbablish.getMealOption (optiom). [O] ¥2 -
11; Returning wliuiww&:-lt*iibfﬁﬂiﬁih‘:z:c
@ﬁ. an extepbion that gives the aller more info to work with.
i
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bugs

..but we need to fix functionality

But things might not be quite as bad as they look. You don't have to fix
all the bugs n Mereury Meals; you just have to fix the bugs that
affect the functionality that you need. Don’t worry about the rest

of the code—Ffoeis just on the functionality in vour user stories.

These are the user stories that

Title: Order Reqular Mel & the Mertury tode abbeets; we
only need to fix the code that
est: 11 a"/ bhese user stovies depend om
priority: (]
B
— Functionality i
unctionality 1s
rine;  Yiew all the orders for a flight
Wi the focus. Only
recary. 10 fix code to fix

user stories.

m  Evenything revolves around customer-oriented m [fthere's no test for a piece of functionality, then

functionality.
You write and fix code fo satisfy user stories.

You only fix what is broken, and you know what
is broken because you have tests that fail.

Tests are your safety net. You use tests to make
sure you didn't break anything and o know when
you've fixed something.

it's the same as saying that functionality is broken.

While beautiful code is great, functional code
frumps beautiful code every single time. This
doesn’t mean to let things stay sloppy. but always
keep in mind why you're working an this code in
the first place: for the customer.

you are here »
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test for bugs

Figure out what functionality works

Yo know that Omon's Orbits was working fine unil vou integrated the
Mercury Meals hbrary, so let's focus on that code. The first step 15 1o
find out what's actisally working, and that means tests. Remember, if it's
not testable, assume 10 hroken.

H‘ﬂrtls ﬂu: main m‘b!rFal!t ts

MerewryMeals the Mereury Meals tode
wses the sinaleton f K
'f'ﬂ{‘!:zn.‘;
eall the statie | Mﬂ‘ﬁuh""{McalS Desian note: Namind
getinstance) 2 tlass with your
:iﬁ{:iijh + aetinstance(): MercuryMeals W?a.:‘; :aﬁ:r;:f
of mtantistng |+ eveateOrder(): Ovder ey e am avbs
ﬂzd::;:f: the |} submitOrder(order: Ovder): boolean development shef.
+ yﬁMcaiﬂy{imfnamcf S‘{:rinﬁl* MealOption
+ 5:-|;Grd:ﬂTha£Ma-tLhK:?words(kcywm-ds: String[1): Orderl]
‘frml'l't +.'N‘ﬂ
basie |l?°{‘.fT“Fiﬂts to
work with, along
with any helper
code that might
A Order B

\ + addMHmﬂ:im{'meaIOFJciah! MﬂmPﬁmJ: void

+ addlfc}‘wurdfkt'ﬂor& S{:rinsJ: void

& Rcm!mb‘ﬂ‘r wE wan-ls

4o wse the Flight
number as the
kt’\rﬂﬂfd For a meal
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bugs

‘four job 1s to create a unit test that exercises all of the functionality your user
stories nesd. The "Order Reqular Meal” test creates an order, adds a reqular meal
option to it {in this casa, “Fish and chips™), and then submils the order to Mercury
Maals. Using the class diagrams on the lefthand page, wrile the code for this test
of the "Crder Regular Meal” user story in the spaces provided below.

package test.com.oricnacrbits. mercurymeals; - T

import
import

public

String[] ocptions;
String flightHo;

com.orionsorbits.mercurymeals. *;
org.Junit.*; | rie: . Order Regular Meal

| e 12 days waa |
class TestMercuryMeals | | ey A0

SRS This should be a valid meal option, T‘::;ufmr:n%u
publie vold setUp() | k_d’
optlons = {"Fish and ehips™);

flightNs = "V301";

)

f'ﬁ

The eode for

EAfter setldpl) and

publi

o owoid tearDown () | tearDownl) are

optiong = null;

already in place.
flightNo = null; N\\___,r = Throw a MealOptionNotFoundEnception

)

@Test

|1: +he meal wnt #ﬂuﬂd, and an

ﬂ*dcrﬂﬂfﬁﬁchkcdﬁﬂthEnhiE the
j{f/f#ﬂéi; order tan't be submitted
p“bljﬁ void tEStﬁrderRegu[ﬁrMEﬂ]{}

throws MealOptionNotFoundException, OrderNotAcceptedException |

MercuryMeals mercuryMsals = MercuryMeals . getlInstance():

rﬂ—ﬁh

fw ma'y need
movE—oT
Lewer—lines to

e e i i e e s A

salution . this

to get our
{est written.
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think about estimating

Your job was to create a unit test that exercises all of the funcionality your

. usar stories need. The *Order Regular Meal” test creales an order, adds 4
w reglilar meal nption to it {in this case, “Fish and chips”), and then submits
\ON

the order to Mercury Meals.

package test.com.orionsorbits.mercurymeals;

import com.orlonsorbits.mercurymeals. *
import org.junit.*; mitte: . Order Regular Mea|
e [Zdays
pul:l;-lz class I‘i.:lsl:[\'lqr-::u:ryl-'[t:als [ Priority:. 10
String[] options;
String flightho;
ABefors Here's the wier
public void setUp() | iJc.m"']rTﬂ'-""E +esting
options = ("Fish and chip="}; Meveury Meals
flightNo = "VS01v; ;unﬂbdﬁahbf for.
BATter

public veid tearDown() |
options = null;
flightNe = null;

BTest
public void teskOrderPegqularMesl ()
throws MealOptionNotFoundException, OrderNotAcceptedException |

MercuryMeals mercuryMeals = MercuryMeals.getInstancel);

B Order order = merouryMeals.oreateOrder(): Crest

thouh you [ MealOption mealOption = mercuryMeals.getMealOptionloptions[01); 777 ° order and

don't keew 1 if (mealOption l= nwull) { 1o Ve SHTHE M

ion th

mr-ihf —=== order.addMealOption(mealOption): &———-—____h;__&';/// ::t;w ;f t::’ ;:k
“.'5 .

‘Eds; “‘;"‘" throw new MealOptionNotfoundExceptionlmealOption);

be tlear

Add the "Fish and thips” meal
option to the order, tie the
ovder to the Fhﬂh{ Rumber,
and then submit the order to
Meveury Meals.

Lt i order.addKeywordiflightNo);
:Lm.gd 4 iflmercuryMeals.submitOrder(order)) {
== throw new OrderNotAcceptedExceptionlorder):

}

] These exteptions ave just ways
to tause the tect 4o Fail and
53y something in the Mereury

Meals AP didn't work
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pot
NOW you know what's'working

BUILD COMPLETE - MERCURYMEALS
et badld: 071117000 1078 16

Tlarest 1 bl 01 sl

Lsnt changes 71ST07 104508

L 15 SRy Ad0ak] Souieial n i M Moo AP

f
No errors or warmings

weve trigaered..

Jbut 3 lot of the
tests are Fal'lmg,

Lawra: Right, abour 30% ol the code we need to
nse 15 Fai g o tests,

Marlk: Bun that doesn't tell us anvithane alaoan b
much work 1t wall take to o thing, And i's 50% of
the code that's written., how much of that do we
feed?

Bon: And ihere couili be whole clitinks of code
:'rJ|r||r||'h'|'g.' mssing, too, D elin’t knosw how much
1144 I'IHll' '.1.1"|4' L',H'I!!:.E les h.u.'l- les 1.'.|'i!+',

Mark: How do we estimate this?

Bob: There has o be a better way to come up

with an estimate besides just guessing, right!

What would you do?

you are here » 399



spike tests

Spike test fo estimate

St ol the tests you wrote-are failing, but you really have no dea il a
single line of code would fix most of that, or i cven passing one more
test could take new classes and hundreds of lines of code. There’s no
way to know how big a problem those 13 test Bailures really represent.
So what 1f we take alittle time o work on the code, see what we can g
done, and then extrapolate out from that!

This 15 called spike testing: vou're domg one burst of activity seeing

what vou get done, and using that 1o estimate how much time it will take

to get everything else done.

400

o Take a week fo conduct your spike test

Creet the customer to give vou fve working davs to work on
'_H-'Hl:l[' F'll'l‘l!]ll‘.]l'l. rr‘lli!i‘h g a ton li]r liT]II'_, .lnr| H 1 It'll" I:'il.[l1 '!.'l'lll
shioniled L abale 1o hill_l]l!i‘..' s teasonalile estirmate.

Look, my patience is wearing thin, You
better have a solid estimate at the end
of this week, or we're geing to have a
real serious talk, OK?

S
pi

When the tustomer qives his
(114 You tan blotk cut 3 week
to do your spike testing

The tustomer's probably "
;mfahcn{ by nev but. you
only make Things wovse !

*rn-:r gyve them 3 completely

made—uy estimate
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e Pick a random sampling from the fests that are failing

Take o ranelomn sample of the tests hat are Tailing, and oy 1o Gix just theose
dlon’t pick qust the sy tests (o i, or the veally

pets, B b soe 10 randiom
bird omes, You want wo et a veal idea of the work wo get things going again,

OK, we'll work on a bug each.
Let's just draw bugs out of a hat, and
see if we can knock one aut as quickly

as possible. Then, on to the next bug...

a \

I-"l.r"ril1':r tode the right way.,
dont vush You're 5:\'_-4:ir.g. an
:s{ma{c, not rl.!-mmﬂ, d rdée; i
mike sups You're -Fﬁrlﬂ'wrhﬁ Ya:l..'r
Protess, even in spike testing,

se your bua Rrgexee
Nk bt Joe
working o what
happened, and Lo
o mﬂ.df the 'k:-
p.lbl'-"'l o
Fg:;fmﬁ hould Fit
Ihh' ‘Fu,r o

5%
develof ment FYOL

e At the end of the week, caleulate your bug fix rate

Lok at b Fast v .||||'|"_.r1l|1' Teuyry ane l‘ur‘.l'k'inu nfl |M|H~;, ane come LU with

a more conlident estimate for how long vou thank it wall take o fix all the bugs,

| _  Your daily
M / gj bug fix v
Nuwber o days in L Bugs likely bo be fixed per day,

Tetal 'l}ufri bl
Eruhrf 'L:a-rn 'an-td 'chr ;?Ikz i
Jusuming this rate stays steady

irisedd on vour current fix rate,
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estimate what's left

What do the spike test results tell you?

Yo tests gave vou s icddea as to how moch of your code was failing,
With the results of vour spike test, vou should hive an idea about how
Ie.u':g,: it will take to hx the :'1'|'|'|.1i|f|l||.; ||1l'.;h.

The rumber of buas Fined during
bhe week—lona spike test

o - 0.8 bugs
TLE T e day

The num 3
da; 'tb:: ﬂ;k "‘""-'I"k4 K Vour teams bug Frn vate
i SPike Tes I
= for the spike fest

You can then figure out how long it will take for your
team to fix all the bugs

[ he lm..-:j: ledt, after You Fived

some on the spike fest

0%9 X (Eﬁ) :’le/ais/

Your bug Fix vate

How lowa it weuld take your whole
‘Ixa-ru h:. '['I'l:. .all. {'_.hc’ 'rtrﬁ&mmﬂj h:lu.lg;'i.

So we fixed some bugs AND we
now know how long it will take for the
entire team to fix all the preblems. But
I'm still not feeling very confident...
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bugs

Hmm, are you sure a team will always
squash bugs like they did in the spike

test? How can you have any confidence
that you'll fix all the bugs in seven

When it comes to bug fixing, we really
can’'t be sure

When it comes down o it a spike test really only gives
WO e aceurate estirmate than a pure guess. [10s not
O accurate, angd may not even be close,

Bt the spike test does givie vou quantitative data upon
which vou can base your estimates. You know how many
bugs vou lixed, and 0t was a random sample. so you can
say with a certain degree of confidence that vou shouled
I:II:‘ .'1|r||* Tk ﬁh “ll‘ A ]I“III[M'I' l:ill. I“H["JH'I |.I| 1% ill. I'(J"F_ljll'lf
the same amount ol time.

However, o spike test does not give you any gqualitative
data. This means that we really only know how fast
vou can lix the bugs that we just worked on, We den’t
really knosw how had things micht be in sl wattine

1o Bee Tixedd. There's sl the potential o @ Tag oo be

m Mercury Meals thar will blow your estimate oun of
the water, and unlortunately, thats a et of life whean
comes 1o bug [xmg, cspecially on third-party sottware,
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factor in confidence

Your team’s qut feeling matters

One quick way that vou can add some qualitative fredback into vour bug fix estimate g

by lactorimg m the confidence of vour team. Dharing the spike test week, you've all have

seen the Mer ury Meals code, ]JJ'IPI}:!th' i S0 l.[l.'|::l||'l. so now s the Hme to rn VORLI lix
rate past your team to actor in their confidence o that number,

Hmm, I've dug through the
code more than anyene else,
so I'd say I'm about 60%
confident in that number...

I'd split the different,
about 70% confident in
the seven-day estimate.

Looks pretty
reasonable te me. I'd say
I'm BO% confident that

it will take seven days to
fix the rest of the bugs.

¥ » " rﬁﬂ% + &
Feed confidence info your estimate ——120% + Jo%)
& /-’_-‘ ;
[ake the average of vour team's confidence, in this case 70%, and factor
that o your estimate to give vou some wiggle room:

(08 % (13 - 1)) x 2%

The estimate for
i tustomer

= 10 days -

to fix the remaining buﬁs
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Q_: How many people should be
involved in a spike test?

A: Ideally you'd get everyone that you
think will be invalved in the actual bug fixing
invelved in the spike test This means that
youl not only get 8 more accurate estimate,
because the actual people who will finish off
the bug fixing will be invalved in the future
esfimated fixing task, but those individuals
also have a week to get familiar with tha
code

This especially helps when you ask those
members of your leam o assess their
confidence in the estimate that comes out
of your spike test They'll have seen the
code base and have a feel for how big all
the problems might have been, so their gut
feeling 1s worth that much more.

Q: How do | pick the right tests to
be part of the spike testing when | have
thousands of tests failing?!

A: Try 1o pick a random sampling, but
with an eye towards getiing a selection of
bugs that vary in difficulty. So what you're
looking for first is a random sample, but
then you wanl fo make sure that vou have
a croas-section of bugs that, al & glance, at
teast annear o ha challenoing and not fnet
ihe easiest things 1o fix

0: | thought in test-driven
development, we fixed each test as we
came across it. Are we not using TDD
anymare?

A: This s still TOD, for sure. But this 1s
about existing code. not writing tests for
new code. You don't want to stop and try 1o
fix each fest just yel. We need a big picture
view of the code right now

the o
Dutﬁb%Qn,HﬂﬁﬁQHE

However, this does cause a problem if you're
ising C1, and your build fails when a test
fails. In that case, after you get a count of
failing tasts it might make sense to cheata
little and comment out the failing tests: Then
add them back in one at a ime. This is nsky,
and might get you on the TOD Most Wanted
list in na time fat, but pracically speaking
you might want o consider it The maost
impartant thing is you get all of those tesis
passing. and nothing's left commented out.

Q#: Why did we add In that confidence
factor again?

A: Factoring in confidence gives you
that gualitative input into your estimates
where your team gets a chance to say
how difficult they feel the rest of the bugs
may be fofix. You can take this prefty far,
by playing planning poker with your bugs,
but remember that the longer you spend
assessing confidence, the less time you
have o actually fix fhe bugs.

It's always a compramise betwean getting

an absolute estimate for how lang it will

take to fix the bugs (and this can really only
be obtamed by actually fidng them all} and
getting & good enaugh fesl far how fast you
can sguash bugs and getting that estimate to
your customer,

Q_: Why five days for a spike test?

A: Good guestion. Five days is a good
length because it focuses your team on
just the spike tast for a week (rather than
atternpting 1o multitask during that week),
and it grives everyone enough time to do
some senious bug fiang.

Q_; Can | use a shorter length?

bugs

A: You can, but this will affect haw many
bugs your team can work through, and that
affects your confidence in your final estimate.
In the worst case scenana, no bugs at all
are fived in your spike test, and you're left
confused and without a real end in sight
Five days is enough time for some senous
bugs to be ficed and for you o be able

te come oul of the spike test with some
confidence in your estimate for fixing the
remainder of tha bugs. And in the best case
scenana, you come ouf of the spike fest
week with no bugs at all!

Q: So should | do this on code we've
developed, toa?

A: You really shouldn't need to. First of all,
you shouldn't have a massive stack of failing
tests. If a test is failing, the build should be
failing, and you should foc things immediaizly.
And with bugs, they should be priortized in
with your other work, soit's unlikely you'll
suddenly get a giant stack of bugs you need
to sorl thraugh. And finally, you and your
team should know your code base prafty
well. Your coverage reports provide value,
and you know there can't be too much cods
involved in any given bug.

C'__: How can | he absalutely sure that
even when I've factorad In my team's
confidence, that 10 days is definitely
enough to fix all these bugs?

A: You can't. Ten days is still just an
astimalz, and so it's how long you think i
will take, basad on your spike test and your
team’s gut feelings. You've done everything
ou can to be confident in your estmate, but
it is stll fust an estimate. When it comes o
bugs. you need to be aware that there is a
risk that your estimates will ba wrong, and
that's a message that you need to convey to
your customar tod...

you are here » 405



always communicate

Give your custowmer the bug fix estimate

You've got an estimate you can be reasonably confident i, so head back
o the customer:. Tell him how long it will take 1o fix the buags in the
Mercury Meals code, and see i you can et fixing,

So you've spent 5 days fixing bugs, and it's going to
take another 10 days to fix the bugs. Not good, but at

least it's progress, I guess. The demo for the CFO takes
precedence here, so I'll bump two user stories to the
next iteration to make room for these fixes.

i

Ty Y
T woer skovies had T@ v
kieked out of the ik eration
to make way for the bug

[ipimgy work l

yues . Edlit Special Peals
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bugs

thF_igure out what dependencies
-2 code has and if it has any
impact on Orion's Orbits’ cede

Figure out how to package

the compiled version to
jnelude in Orien's Orbits.

Run a Coverage report to see
how much cods You need to fix.

count of the

ine
cet a lin LY

estimate how long i

| Do & security audit on the code. '

verse-engineer
1as8 diﬂ,g:a.m.'l i

UML tool to T®

a a
Us rﬂltﬂ c

the code and ©

Back to the magnsts we didn't use on page 391 Would you do any of these activities now?
Why? Any others you might add that aren't on this list?

...........................................................................

...........................................................................

. s "

..... e R Fe e R P e PR
P bsgdie SR R G e O
Would you do this now? Why? e P
....................................................
11111 R T BT S e PR T O S S T R e

Would you do this now? Why?

--------------------------

Would you do this now? Why? ...

111111111111111111 L e P
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apply other technigues

Lution

Figure out wh
this code has
impact on Ori

at dependencies
and if it has any
on’s Orbitge code .

Figure out how to package
the compiled version Fn
inelude in Orion's Orbits.

. Document the code. '

Run a m?.r&g'e report to sea
how much coda You need to Fine

the code and
Get a lin® mmiffuiu take to EiX.
3 long
estimate how

| Do a security audit on the coda. '

408
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Back 1o the magnets we didn't use on page 391. Would you do any of these activities now?
Why? Any others you might add thal aren’t on this list?

Would you do this now? Why? Maybe I£s possible,
that seome kind, of library conflict is behind one. of our .

buas.. Youre aeing. te need. to. figuee, this out te.aet ...
everything working by the end of the iteration anyway.

Would you do this now? Why? ﬂn!?‘.-f-‘__{-h:,ﬁuruni
vackaging, approach.un.t going.ta.tut. .. This. is. basically
vefastocing at. the. patkanmg, level,., . things ave working
and it s mamtainable., you shenld prabably skip this..........

Would you do this now? Why? j;h;g]u-tf_l:?ﬂ Every...
$ile. you tach shauld ame.auk. of yaur. £leanup. vabh cleax
dotumentation. AL.a minimun, explain the. fode youre.....
$auched while, £ing. A BU.......oovvvvrceernenernnnmssasnasisn

Would you do this now? Why?  Frobably, You new..
have.a set.of tesks that stope haw muth.of . the system..
you need, . This will. give . you. an. idea of how muth. fﬂu
averall tode base you actually use, which is 3 usebul mebrie.

Would you do this now? Why? Nope. Still net 3.

teoribhy e ful measuce. Whe ¢aces how, kia, a tode base. is,
extept. 35 to. how. it velates ta the. functionality. yow. need

to met working? e,

Would you do this now? Why? Yes Any. code. that.
agts, beuehed with your. fesks. showld be cheeked for.......
setvriby. sssnes. L. you can, £ vy problems 2 paxk of.....
aetting Your, test to pass ae for ik, J€ met, capture it .
and prievibize itoma laker devabion

Would you do this now? Why? Maybe—i& depends
on how complicated the code is. [F you're having frouble .
fiouring out. what, 2. block of tode is trying 1o da. this...
might. help, you.aet. yowr head acomnd e o,



Dum

Q: | noticed that the bug fixing tasks on page 406 both had
estimates, Where did those estimates come from?

A: Good catch! Bug fixing tasks are just [ike any ofher type of fask;

they need an estimate, and thare are a number of ways that you can
come up with that.

You can defive the estimate, drading the total amount of days you've
calculated evenly by the number of bugs 1o fisx. or you can play
planning poker with your team. Whichever approach you 1ake, your
total planned tasks for bug fixes must never be greater than the
number of days calculated from your spike test.

Q: When fixing bugs, how much time should | spend on
cleaning up other problems | notice, or just generally cleaning
up the code?

A: This 15 & tough call. It would be great to fix every bug or
problem you see, but then you'll kely finish all your tasks tate or,
worse, end up refactaring vour code indefinitely

The best guideline is 1o gel the code into a working, prefly decent
state, within the time allotted for your bug fixing fask, and then move
on to the next task. First prionty is to get the code working; second
is to make it as easily readable and understandable as possible so
that bugs are not accidentally introduced in the future. If there are
probiems you found but couldn’t get to, file them as new bugs and
prigritize them into a fater iferation

0,: What did that five-day spike test period do to our iteration
length?

AI Right now, we're getiing ready for the next iteration s0 we're
between iterations. If there's a master schedule, tha five days needs
to be accounted for there, but in terms of iteration time, it's basically
off the clock. After you get your board sorted out and everything
approved by the customer, though, you should kick off a normal
iteration. If you're forced to do a spike test in the middle of an
iteration, that's a case where it's probably OK to sfip the iteration end
date by a week, assuming nearly everyone is parficipating

if only & small number of developers are parficpating in the spike test
and everyone else is continuing the iteration, you probably want ko
drop that five days worth of other work from the teration, but stili end
on tima

s Live days pev
Fem whev, this f e day
?:rs:n. nat five days botal

bugs

o

there are no
b Questions

Q: You said try and get code into a “pretty decent” state.
What does that really mean?

A: This is really a judgment call, and in fact this is where you
get into the aesthefics of code, which is a whole book on its own.
However there are some rules of thumb that can help you decida
when your code i5 good enough and you can move on

First, the code must work according to your tests. Those tests
must exercize your code tharoughly, and you should foel very
confident that the code works as it should,

Secondly, your code should be readable. Do you have cryplic
vanable names? Do the lines of code read ke Sansknt? Are you
using too much complicated syniax just because you can? These
are all huge waming signs that your code needs to be impraved in
readability,

And finafly, you should be proud of your code. When your code is
correct and easily readable by another developer, then you've really
done your job. It doesn't have (o be perfect, but “pretty decent’ starts
with your code doing what it should and ends with it being readable.

Q: This sounds like the =ame approach as tha perfect-versus-
good-enough design stuff we talked about earlier, right?

A: Yes, it's based on exactly the same principe. Just as you can
spend hours improving a design, trying fo reach perfection, you can
waste exactly the same fime in your coding. Don't fall into the trap
of perfection, if you achieve if, then that's great, but what you're
alming for is code that doas what it should, and thai can be read and
understond by others. Da that, and you're coding like 2 pro.

Beautiful code is nice,
but tested and readable
code is delivered on time.
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successful deliverics matter

Things are looking good...

B youve picked ol all the bugs [rom Onon's Crbats, and
all functionahty 15 working according to the results of your

g g ; = ' : ool is ha
continuous ntegration bald process... Your lﬁl PPy

asain, :v:r\f'{.'m-nﬁ bl ds
and passes its fests

From. Aussel Miss
| Gadwert [CrdseControd]: MercaryMEals Buld Succenafu
Dwim: T Mowamibir 2007 102152 GUT
Tor e Pionn

BUILD COMPLETE - MERCURYMEALS

Db of bulld: 0712007 10232018

Tiiee 10 builld: & seconds

Last changed: 07112007 1001524

Lant bag enmtry: Added documentalion in Marcury Maaks AP

T ——

Ne errers.

All temta
" - and all the tests ave ?assmg,"

Ee Edit Windaw Helo Spikel
hfsd> java =-cp junit.jar;. org.junit.runner.JUnitCore

test.com.orionsoribits . mercurymeals . TestMercuryMeals

Jupnit version 4.3.1

Time: 75.938

OK (36 tasts) r--

"N

hfsd>

Thﬂ' dirdﬂ{ gu'l:Fu-I: ‘F'l'ﬂl‘n J J‘_j {
&5{’"5 the nEw .I'L'T:rﬂm-.r ll]g'rE}S e mu‘i‘lﬂ imfrer 4 1

Meals funf,{_-,,:.m_h{:\?, i o¥. No Failima, Lests!
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bugs

..and you finish the iteration successfully!  renerber weee 52 TT0 .

T CFO demo done

You've reached the end of this iteration and, by managing the work R buvned ov
and kecpmg the customer imvolved, you've successtully overcome the but ge Eeimg
Mercury Meals bug nightmare. Most importantly; vou've developed

what your customer needed,

Buen Down

. but with prioritization
-Uf Wk 'Ul"{.‘h +.hc
puctomer and with

EVET Rt squaah]ng, h-tﬁ,s.
you kinished on time

2 2 |5 lo %
Days lekt
— -— Two user stories were
1 Nﬂ{ bumped but are mow
I l‘l:.'rnrﬁ Tnzld.:tts ;-2— ”
Edit Spesial Deals he next iteration GO
' ::ﬂ I5 days but not forgatten
priority 10
I ——
I e D3y
‘ —  —

You tompleted two
user stovies and tasks
fiht‘,|udin5 their Ih-f, Fix
tasks) in this itergtion
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functionality wins
g imPortant

y
AND/the customer is happy

You and your team of developers, by applying vour best practices anel
professional process, have overcome the perils ol mtegratng third-party code,
fixed the |:|1I§:r> that arose from that i]i[t'gl ation, and have delivered the demo
on time. The GFOL who just cages that things work, 1s prety stoked.

¥eu got the Mercury Meals integration working!?
That's fantastic, guys: you really deliver! You'll all be
featured in my review to the board—better start
ordering those PlayStation 3's nowl

The all-new Ovion s Ovbits, with

Lhe Mertury Meals features

L

The Dvion's Ovbids CF{} you
know, the woman who signs 'o]lm-;r
?E‘f‘t-htf.h {and afpraucs v aises
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bugs

But wait a sec, isn't there a lot of code in Mercury's Meals
that we haven't tested? We've only proven the parts of the
Mercury Meals code that are used by our user staries, but
doesn't that mean you're shipping software that could contain
a stack of buggy code? That can't be right, can it?

You've uncovered an unfortunate truth.
Yes, there may be bugs mthe code, particalardy m

the Mercury Meals code that you mherited. But you

delivered code that worked.

Yes, there are [ nentially Large |}il."l.'l"‘? al that hibrary tha
haven't yet been covered by tests. But you have tested
all the code that you actually use to complete your
user sltories,

The bottom line is that pretty much alf saftiare fias some fugs,
However, by applving your process you can avoid those bugs
rearing their ugly head in vour software’s lunctionality,

Kemmember, vour coce coesn't have to be '|'I['I'|.l!!l:'l. anved odien

_,,."'"r.l) sl enoteh 1 exactly that: good enousdy, Bul as lone as

Seturit !/' any probadeins i fhe conde don’t vesalt i bugs o software
EF{{F{,'F 'u;“ are the ope bloat), and vou deliver the funcoonahity that vour customer
on. You ne g : ot g

ed needs, then vou'll be a success, and get paid, every time.
that tode & to be tarefu ' g -

" hat isn't fecteg 1o
ailable Lo People 4o usci-li:::-

aCtidentall
Lovergge r: 0 dcfubﬂa&r Your

Which eode ﬁ:ﬁ:ﬁ:ﬁ:ﬁ?f” Real success is about DELIVERING
FUNCTIONALITY, period.
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Tools for your Software Pevelopment Toolbox

= Software Development is all about developing
,Ct;‘..j' : and delivering great software. In this chapter,
= you learned how to debug like a pro. For a
E:' complete list of tools in the book, see Appendix ii.
== @, BULLET POINTS —
] :
; ; : . m Bafore you change a
Dcv:‘o?mch‘t Eﬁ“‘“"\,‘f‘_ﬁ, single line of code, take
—_— i qF ownership of it by adding it
B F;“ You ﬂw a singy tode, Y inte your build process and
s ard buildable EYC are some putting it under source code
make sore it s conbrolled f the key management,
| o 4 kﬂﬂif a et hnie i
When bugs hit ‘-’d" )t ‘i"“l'l" 4 w:ir take le a,.h:dlhf g:: = Take respaonsibility for all
spike Lest 4o estimate how long ehapter the code in your software
{_p Fh'- &m If you see a problem, then
. 4 some of the don't cry “it's someone else’s
Fattor in Your Leam's c.qhs'\d:hf-l when “'.‘" les behind code”; write a test, then fix
estimating the work remaining to Fix buss Thﬁl'-c Lethnigues: L
ie Sivad s Don't assume a single lina
Use tests o tell you when 3 bug s b 2 of code works until there is
D a test that proves il
—— c“"’?"‘ﬂh'& Pﬂhﬂ.i 'ES = Working software comes
B first: beautiful code is
e honest with Your tustomer, espesi second
when the news is bad

m Use the pride test. If you'd
b happy for somoone clso
to read your code and rely
on your software, then it's
probably in good shape

Readable and understandable tode Lomes 3
tlose second

IF you haven't tested a piece of code,
dssume that it doesn't work

Fix functionality
Be proud of Your tode

Al the code in*rmrh&m even
bits you didn't write, is your r::;ﬁ:t;«
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someswhers In this chapter.

bugs

BugBquashingCross

Flex your brain with this erossword puzzle. All of the words below are

Across

2. At the end of a spike test you have a good idea what your
team's ... ... 08

4 When you apply your refactoring experience o avoid
protlems up front. that is called ...

9 When new hug fix tasks appaar on your board. your
customer might need to re-.... the work left in the current
iteration,

10. When fixing bugs you are fixing ....

11. Fixing bugs becomes .. or sometimes full stories on your
beard.

12. A spike test should be around a .. in duration,

14, Close second priority is for your code to be ... and
understandable by other developers

15. You should always be .. with your customer

16, The first step when dealing with a new chunk of unfamiliar
code is to get it under source code .

17. Befare you change anything, get all your code ..

Down

1. Take ..., for all the code in your software, not just the bits
thal you wrote

3. The best spike tests include attempting to fixa ... . of the
bugs.

5 Youshould be of your software

6. When you change code to make it work or just to tidy it up,
this is called .

7. You can account for your team's gut feeling about a
collection of bugs by factoring in their __.. in your big fixing
estimate.

8. To help you estimate how long it will take to fix a collection
of bugs in software you are unfamiliar with, usea ... ...

13. Top priority is for your code lo ...
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crossword solution

Q BugSquashingCross So]ution
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12 the real world
*
,Having a process in life .

MNow I know that everything
isn't a naill It's about using
the right tool for the job.

You've learned a lot about software development. But before you
go pinning burn-down graphs in everyone's office, there's just a little more you need fo
know about dealing with each project—on its own terms. There are a |ot of similarities
and best practices you should carry from project to project, but there are unigue things
everywhere you go, and you need to be ready for them. It's time to look at how to apply
what you've leamed to your particular project, and where to go next for more learning,

this is a new chapter 417



software process defined

Pinning down a software development process

Your've read @ lot ol pages about soltware development process, but we haven'l
pined down exactly what that term really means,

A software development process
& is a structure imposed on the (-\\
development of asoltware product, i Mﬂ'm'lb""
dd &

srntee A ottt e P i s e permr s st 1'!‘-*?"
H’i[' 3 5912‘*"]3‘-: ol

ﬁ.-_uth'i""‘f'njt ¥
NII”I"‘ |||i|‘| df‘ﬁllilil M l_i(]f".‘iT'Il| ‘\ul':l | .‘i(:llh\il,rr" I:Ir"'“"II Fl'I’TTiI'T'It |'l|1 MRS 'i‘i “Illr—\'ﬂ'l_‘k
terations with requirenients written on index cards from a user-focused point
of view...” A software development proecess is a framework that
should enable you te make quality software.

There is no silver-bullet process

There's no smgle process that magically makes soltware development succeed.
A good solbware process is one that lets powr development team be suceessful,

Hl.l'l.'l't"l.'l'l'. lIII"I'I‘ AT SO COMmENne ll:'.'L'i'l:‘- ST ['IH T et fI‘Ii!l 'L'L'(Jl'k.'

D Develop iteratively. Project alter project and process alter process
|li.1"|'|!' :‘CII(I"I\'II |h'-“ |l|}_!'—| KT r||_‘|j\ "]'il""\. il 'Hl "u'n‘-.l“'l"‘il ” [}ll'i'“'l.'?i:‘il"‘i et A
extremely rsky and prone w Gailore, Whstever process vou settle on,

great

software
|:| Always evaluate and assess. No process 1 going to be perfect Prﬂcess is a

Ireim 1‘L'I‘|.'r'|lll'. I".‘-.'I“I'I Ill\.'-:'lll?l' TS II‘i. I'I".'Il”‘t' I'I:".I”'ln' ITIHIL'] VTHIT T
AL DA S LTI ) = - - o L e LR AR 3L L

=
will change as you work on it People will be promoted or guit, new 1°0Cess -l-llat

developers will join the team, requirements will change, Be sure 1o

HIC0 " AL SOMIE Way i il 11".'.1|l|:1[i:||;5_ himy well VOLE [HOCESS i5 working, ts OU-R
and be willing 1o change parts of the process where i makes sense.
c[evelo]:ment
D Incorporate best practices. Don't do something just because it's
tresredy, bt don’t avoid something because is trendy either Most of the team I'Je

|]bi||l-_||h “Iil'l '|H'l I!J]i' |.'J.i-;l!‘!~ I‘“]' :‘_{I'it]llt'#l a5 |_||I.HII.‘| ‘il)“'ﬂ.il.'l'l‘ (]t"&'l'!(lfllﬂi'nl .‘if.i['l.i'd

LD s A rﬁ; feles al soume '||-|Ii!||. Be erptdeal-—Dbun Gir—albwout onlver S“CMSS{“L

processes” approaches to problems, and meorporate those approaches
when they might help vour project. Some people call this proecess

meake sure it ivolves developing in ierations
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the real world

A good process delivers good software

Let's say your team loves its process, But suppose your team has vel to deliver o project
on time, or deliver software that's working correcthy I that's the case, you may have

a process problemy. The ullimate measure of a process 15 how good the solbware is
that the process prodiaces. So vou and vour team might need to change a few things

sl

Before yom po chanmmg things, vou need (o be careful— there are lots of wrong ways (o
change things. Here are a [ew rales to think about i you're considenng changng part
{or even all} of your process:

Unless someone is on fire, don't change things mid-iteration.
{'.h-.nmv-s are llhlhl“}' L'H.‘:HJP-EH'I' liy o pl'llim [, tues mstter how '|1.|']|-|3|'.1I1l|l.~|| Ilh'}' are.
It's Lix Tor yunel fon TLEIRTIIN Fo s tfi&.r'll]}lium tor other devels e, lteranons gi'ﬂ' Yol
avery r|:|.|lu':|] |.r|.1'.'|ki|'|]y_:l| Imi]ll. ,'ﬁ,;mi |-_I|'H|N,| il:']':ll iu||-c HiLH .-ihnrl, q00 1,|_ ‘_.'ml r]m'd Loy
change vour process, wait wntil the end of your current iteration.

Develop metrics to determine if your changes are helping.

Il you're going o change something, you'd better hove a good reason. And vou
should also have a way 1o measure whether ar not your change worked, This
TREANS EVEFY L h:lugi' 1 exarmined at least pwice: I_|r"il1 o clecadle o make the
‘I'J]'.“IL[I:‘. '.||_|l|: 1]!1']] H.?_{.'I'i'll il |¢'.'I‘|| ATl irl‘l'.:l[lil LA} |.IH‘[' Loy presasiare ir rhl‘ i'tl:l]]j_{i"
wias a pood ilew or ot |n tow avisscd |4||1:'|:|,:. -IH'|}.- meastires of suceess, oo, Look
at thangs hke test coverage, bug counts, velocity, standup meeting durations. 11
you're getting better numbers and better results, you've made a good change,

If now, wait for the next iteration, and be willing oo change again,

Value the other members of your team.

The single biggest determinant of success or failure on a project are the people
o your teanm. No process can overcome bad people, but good people can
Mllﬂc'ﬁnwhm':'nuuw 3 bl |'hr1:t':*ﬁx. Ri'ﬁpl'rl '3.'1|IJ|' I;!'”i W Teaen |||L‘r|1|h|'1'-. andd
thauramsieis—iteba e

o mmake, 'l

but 1t dives mean vou should oy and build consensus whenever possible

This doesnt necessarily mean vou have o run evervihing by commitiee,

If you could change one thing about your current software process,
what would it be? Why? How would you measure whether or not your
change was effective?
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evaluate everything

Below are some of the best practices you've learmned about in earlier chapters. For each
technique, write down what you think it offers to a scftware process, and then how you could
measure whether or not that technique helped your project.

L} L_ﬁ What does this technique offer? ...
= S
=
_"-ﬂ_'r |
| e How do you know if it worked?
The big board
= ] j—__"‘"l What does this technigue offar? e
i How do you know if it worked?
User stories
= — (=] What does this technique OffBI? .........cc.oioeiieinsiiiieiescioninenseess
¥
Vetslan cantval How do you know If it worked?
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the real world

What does this technique offer?

How do you know if it worked?

What does this lechnique offer?

How do wou know if it worked?

Test-driven development
(TDD)

Test coverage

you are here » 421



ensure changes improve things

Below are some of the best practices you've learned about in earlier chaplers. For each

technique, you were asked to write down what you think each technique offers, and then how
you could measure whether or not that technique helped your project

L__ﬁ What does this technique offer?  Everyone on the team knows

i ;_i _wheve they ave, what else needs to be dore, and what has to

. O M happen in this iteration. You ean alio see if you've on sthedule.
LY i

| ]

How do you know if it worked? _ There should be fewer buas
xesulting from missed features, better handlina of urplanned
. ikems, and an idea of exactly what's done during this teration

=% - What does this technigue offer? .. A way. te.splik v seftware .
=== ' . reauivements, frack those veauivements, and make suve the
. Aunetionality the tustomer wants is captured corveetly,
How do you know if it worked?  There should be fewer .
. misunderstandings about functionality. Velocity on a project
should 3lso g0 up, sinte developers know what fo build better

User stories

What does this technique offer? . Chanaes ¢an be distributed
_atress a beam without visking file loss and overwwites. You tan
_3ls0 tag and branch and keep up with multiple versions,

i .
Vetalon cantral How do you know If it worked? | Ne tode overwrites, ro tode ..

.. Jost from bad mevoes, and thanges 1o one part of seftware
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the real world

What does this technique offer? . The repository always builds
_betause tompilation and testing ave part of eheek—in, and the

How do you know if it worked?  Nobedy. thetks auf. code and. ...
finds_ oot it dorsn't wark, or docnt compile. Bug veports .
. should go down, since tode must, pass tests fo. ke ehecked in........

..introduces test—Friendly patterns inte your tode. ...

How do you know if it worked?  Fewer bugs because testing
sharts earlier, Better coverage, and every line of code

Test-driven development . matters Possibly better design, and less legacy tode.
(TDD)

What does this technique offer? |, Bsbber mekvics un hom much .
tode is being tested and used A way o Lind bugs because they
Jsudlly exist in untested and wncovered gode.

How do you know if it worked? __Buas betomes focused on edae
.. tawes betause the main parts of tode ave well-tested Less

Test coverage
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formalize if necessary

Formal attire required...

There are projects where you may need more formabity than index cards and sticky
notes, home customers and companies want docoments that are a hittle more lormal.
ll'.\ ( }K, l|]1lll_!.[l:|'. -*x'rl'{n]]ing ‘_q."illll.-'l\.'l.' learned still il]'.ll:lli.l"n, aned ‘_'.HLE don't need o ﬂ'i".l]:l i
prowess that's working just to dress up your development a bit

I::ITH[. I'("'Illl'"IlH'I' ihi” |||'|||"‘\|':"i '!|'|H| iil]?\l ill.l[l'h ||i|"||' [, 'l"ri['ir "II.I” ‘III:" l:"IHJ I||. :nllill' Chrrent
teration G mahe any changes o vour process, Next, know why vou're niaking o
change and how you're gomng to measure s cffectiveness, “The customer won't pay
me unless we have design documentation” is a perfectly veasonable starting point lor
dressing up vour process. However, it's still important to know how vouw're going to
IneEase e |'”i."|. l‘l‘u"'l‘l"":‘-. hI'H. CUHSIONErs e |1 lL"]EHUle CONCEeT |||'1| ilhﬁ.l“'l ||“'.t|' |i|"""it||."'.‘:‘-
anaed aren’t Jusn locking 1o give vou exira work.

Il :.T:|I|I]'|‘ FROTER lia |IL'|| lil'l_{l'[lll'r e {ll|l_'i|.|i'||'l|t.t|5||'l|'|I p|'-l|i|'i'| '|Itil]|~-.L LIS Casss, ar

amything clse, make sure it helps your customer—and hopefully vour team—~be beteer

at communication. That's a vesult that 1s good for your project.

Po what you’re doing...just prettier

Most of the work vou're doing can be captured and reported in o more fornal
[ashion. With soltware and a little exira polish, everyihing from vour big board to

vour user stories can be converted o somethimg that meets vour customer”s needs.

Your tlass duag,ram:. mlﬁh‘{:
need to be translated into

a tool like Ratioral Rose, or
captured in design dotuments

T
user oS L,.,A]_.I - for somt ’ e —— | ——
- * et ) e
Flll? 1{9 .F‘.??f- ies C R} o ':'nﬂ?-":,, | ¥ i ahies { )
1.!'5 ':'i ot - | . e 'E —_—
E"am? Bl o -_.&'n-.'...
Rl . R [
i .4‘__-.]
s
—1__T— -
S =%
e |
ture most ot

Vou tan wwally c37

what s on b e board m soc"c.warc d_——\___f\

like I'll"hf.ruSu-FJL P‘l’a_}t{'.{; ik you nee
e Fawrmal ?Tnj:ﬂjr_ plarnmd

424 Chapter 12



Q_: Isn’'t less formality better? Can't|
convince my customer that index cards
are all | need?

A: It's rot about more formal versus

lezs formal. |t's about what waorks to get
the nght software wntten. The board with
stories and tasks works well for kots of teams
because it's simple, visual, and effective

at communicaling what needs fo be done
it's nat effective at kining up external feams
that might be relying on your software or for
when marketing should schedule the major
release events and starl shipping leaflets.
Don't add formality for the sake of being
formal, but there are fimes when ywou will
need more than index cards

Q_,: If we have to use a project planning
tool, should | keep the board toa?

A: Yes, There'll be some duplication of
effort, but the board works so well with small
teams that it's very hard fo get anything
mare effective. The tangible tasks hanging
on the board that team members physically
move around just keeps the feam in sync
petter than a screenshot or printout does.

l{: My customer wants design
documentation and just doesn't get that
my design just “evolvas”

there are no
Duﬁ’lelfﬁcg“,uesﬁ@ns

A: Be caraful with this cne. Refactoring
and evolutionary design work well with
expenenced teams who know their product,
but it's very easy o get something wrong

On top of that, not giving your customer

the daesign documeantation they wani is
asking them to take a huge leap of faith

in what you're doing—and thal leap might
not be justified yel. Most successful tzams
do at least some up-front design each
iteration. You need to make sure the design
documentation they're asking for is providing
value, but design material is usually pretty
irseful for both you and the customer. Just
make sure yau account for the work in your
estimates. Don't let TOD or “evolutionary
design” be an excuse for “random code that |
typed in late last mght

Q__: My customer wants a requirements
document, but user stories are working
really well for my team. Mow what?

A: It your customer has a history with
mare formal requiremeants decuments, il
may be very difficult to make the shift to
wser staries. In genesal, you don't want mone
Ihery e eguirenen| ducurmnl dirweling
how things should be implemented. It's very
difficult to keep a document and user stories
in syne, and someong always gels stuck
resclving the conflicts

the real world

Instead, try stariing with a user story and

at the end of the iteration break up the user
story into “the user shall” statements that
can fit into & formal requirements document.
Or, if the customer wanis naothing 1o do with
user stories, yau can try geing the other
direction: pull several "The user shall” type
statements into & user story and work from
the stones. But watch out—those “the user
shall” type requirements often don'l glve you
a lof of cantext about the application as a
whole, and what it's doing

Meither approach |s ideal, but one may be

a compromise that's workable. You need to
be absolutely dilgent about changes in both
directions, though.

Choose a process
that works for
Y_O_U__R team and
YOUR project...

«and then tailor
the artifacts

it Proc[uces to
match what
I_QL_TR customer

wants and needs.
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other resources

Some additional resources...

Even with all of the new tools available 1o you, theres abways more to learn, Here
are some places to oo for some more great inlormation on soltware development,
and the technigques and approaches vou've been learning about.

Head First PMP

I e 've managing vour team, theres more 1o good

software —and project management — than qust the big hoard,
PMP iakes you bevond the basics o g ined-and-urue progea
managerment process—and help vou get certified along the way,

Even if 'fau"-'e never Lonsideved
ynurdclf a project manager, if
You re 'Eadmg o in thargc of F
team, this book eould h.rflf'

Test-driven development Yahoo! group

One of the all-time great resources [or information on test-
driven development s on the *lest-driven Development™ group
at Yahoo! The group is premy active, with cureent discussions
anped debates as well as some great storieal mlormanon. Yoo
van fd the group online at http: //tech.groups.
yahoo.com/group/ testdrivendevelopment /.

Head First Object-Oriented Analysis and Pesign

Want to get deeper into code? To learn more about object-
oriented principles ol design and implementaton? I vou loved
1Jr:|'n'i|lg class {];ugt':n'ﬂ.ﬂ anl iu||1-lt'|:'|:t|4'i|liug thie »!l‘utt'p‘} |'.I-:Llll'| i,
check om this book for a lot more on getting down deep with

codle,
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the real world

Rational Unified Process web site

Chpe o the founding iterative Processes i the Rational Unified
Prowess I:Rl.-ll]. iz a ['Iﬁ"| |1." ||:~'=|'l.'1,' [HTICCEs Ol wf=tle=bwg, Tt

i's dlesigned 1o be tilored 1o your needs, 105 also o common
approach o lage-scale enterprise development, Be suve and read
this and some Agile- or X P-leaning sites, so you get a balanced
picture, Check it out online at http: / fwww=306. 1bm. com/
software/fawdtosls/rap/,

The Aqile Alliance

The Agile Allince i a great kickofl point for information on
Agile prowesses Like extreme progeaemming, Scoam, or Crystal.
Agile processes are very lighiweaghi, and you'll see many of the
things vou learned about allet from a different perspective at
times, Check it outat http: /fwww.agilealllance.org/,

gile
Alliance

More knowledge == betfter process

There are tons more resources than just these, Part of good soltware
development i keeping on top of what's going on. And that means
reading, Googling, asking your buddies on other projects—anything
v can de Lo And oot what ather people are domg, and swhat works for
them.

And never be afmaid to try something new, even for just an tteration,
You never know what might work, or what yvou might pick up that's just
periect for your project.
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Software Development is all about developing
and delivering great software. In this chapter,
you got some additional resources to help you
take your knowledge out into the real world. For
a complete list of tools in the book, see
Appendix ii.

Development Techniques.

CTMH m‘“mrﬂ ﬂhm to Here dve some of
WW the Ikrwr f-'-'-"wq.uu
Jou learned in +his
deliverables if you Chapter
o o sy o b

nd some QJ; Ihe
-r.lrmfl'f'llf!‘ bc'ﬁmlﬂl

Liose tethmiapes

/

DEUEIO’Pmc h‘{; Pﬂ ‘&E I

developers ship. i

Ti‘*f hard b n‘? tha:zm&

Qeod developers tan usual
2 bl Pecteis ly overtome

fﬁgﬁwm: e that et your
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Tools for your Software Pevelopment Toolbox

R BULLET POINTS —

Take your team's opinion
into account whenever
you're going to make
changes fo the process,
they have to live with your
changas, oo,

Any process change should
show up twice: once to
decide to do it and once to
evaluate whether or not it
worked.

Steer clear of more

than one place to store
requirements. Its always a
maintenance nightmare.

Be skeptical of magic,
out-of-the-box processes.
Each nrosect has something
unigue to it, and your
process should be flexible.




the real world

SoftwareDeve]opmentcross

This is ik, the last crossword. This Lime the solublons
are from anywhere in the book.

e L Ll
III

Across Down

3. Project planning tools can help with projectons and 1. This means fo evaluate processeas cniically and demand
presentation of schedube, but do them in parallel with resuits from each of the practices they promaofa,

wnr # Shnws how yner're prograssing throsgh an taratinn

4 Mo mare than 15 minutes, these keep the team functioning 5. What you should b2 estimafing in.

as a team ioward a common goal, &, Every deration involves ...

T Every iterafion involves ... 9. How you rack and stack yvour user stones.

8 This is an approach where you write your tests first and 12. The greatest indicator of success or failure on a project.
refactor like mad. 16. This is a process that fracks changes to your code and
10, This is a process that checks out your code, builds it, and  distributes them among developers

probably runs tests.

11. High stakes game of estimation.

13, Good Developers develop, Greal developars ..
14. The team member you should estmate for.

15. Mo matter what process you pick, develop ...
17. Every iteration invalves . ...
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exercise solutions
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the real world

It’s time to leave a mark on the basEd world!

We're of f to our new high paying
job in software development! The
world's my oyster these days...

There are exciting times ahead! Armed with all of your software

devalopment knowledge it's time to put what you know to work. g0 get out there and

change the world. Don't forget that the realm of software never slops changing, either,

Keep reading, leaming, and please, if you can schedule it in your iteration, swing by

Head First Labs (www. headfirstlabs. com) and drop us a note on how these tools have

helped you out.

8 T‘ move your Vst Head

o b sere 30C T pleted vher
Fivst Labs bas

.,I.m'r: ‘U\mﬁh
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i leftovers

*

The top 5 topics +
* (we didn’t cover)

Ever feel like something’s missing? We know what you mean...
Just when you thought you were done_. there's more. We couldn’t leave you without a few
extra things, things we just couldn't fit into the rest of the book. At least, not if you want to
be able o carry this book around without a metallic case and castor wheels on the bottom.
So take a peek and see what you (still) might be missing out on.

this is an appendix = 433



umi and class diagrams

%], UML class diagrams

When you were developmg the iSwoon application m Chapters 4 and 5, we
desenbed the design using LML, the Untified Modeling Language, which is a

language used to communicate just the important details about vour code and
application’s structure that other developers and customers need, without

grﬂ-m};l‘ LA 'I:]i'll_y_’.‘i that aren’t TIECESSArY.

LML s a0 grean way of working through vour designe for iSwoon without setting oo

bogeed down i code. After all, 1t's pretty hard 1o look at 2000 lines of code and focus
on the big picture,

This is the ngme of
This is how Tm l.:h-u‘l 4 {J'If elass H,'s a‘w; g
ety el o b b
UML leks you vepresert the class diagram,

dekails about bhe tlasses

in Your applitation \A .
These are Lhe member ,—g ﬁiréfane :!-é-/

.ables of the tlass - :
1':'::.':1 ::: has a na--c,ﬂ\‘“\’- speed int

This Jwe 5
and then 3 ; ‘-/_ the mzmb;??r:ﬁ
Jfter the talon + getSpeed() :int iables

Frm-. ﬂ'l'L" ""!‘Ehod:.
ﬁ {_"’E‘ismdhfftd Hint) void J the class, k

ods of {he
class. Ege) one has .
4 hdme, and L} s A tlass diagram makes it really eas
oY Parameters 4},

4o see the big picture: you tan €331
g t‘hs’ 4 s plus {41 and minus (-} st tell Ty e A g[;.h;_t
BFE::{:?“n f‘:: Td:;i_:n':l! the ,,-u.hu.'likl i ::,h:__ :t;u':;:‘l:‘ar ‘1_"'& e E"nd}i“;nzﬂi?ii:d?;
Eolon waviables ard the i i J“Hh e
wh:l: Tm::ﬁﬁm. e qadkhe YeLARET
:;hir vaviable tan only be ateessed
F—rgm- wl-l:.hln JC.'I'l.n! -P'.i'l'fli‘ht ﬂkiﬁ

A class Jiagram

describes the

static structure of
your classes.
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leftovers

Class diagrams show relationships

Cilasses i vour software don't exist In s vacuum, they interact with cach other
at runtime and have relationships to cach other. In this book you ve seen two
I'l"!'.'lﬁuﬂhl'l.i!:lh, called association and mheritance,

Association

Association 15 where one class 15 made up of
objects of another class. For example, vou
might say A Date is associated with a collection

of Events.”

Inheritance

Inheritance 15 uselul when a class mherits
from another class. For example, vou
might “A Sword inherits [rom Weapon,”

[ a!."iﬂ{,ri‘!:iﬂn T‘hE name Q‘F ﬂ‘t lrhc inh .tah
"Eli‘i':iunslnr member variable in mm "‘ffﬂf-l:r:::F -
L. - the Date class el

Date

There tould be any
rembey .;.F E"‘Ch{:s

or a Dale

Bayonet J

Nunthuek
Sword

(-'}_: Don't | need a big expensive set of
tools to create UML diagrams?

AI Mo, not al all. The UML language was
originally designed such that you could jot
down a reasonably complex design with just
a pendl and some paper. So if vou've got
access to a heavyweight UML modeling tool
then that's great, but you don't actually need
it iz use LIML

(’v?_,: So the class diagram isn't a very
complete representation of a class, is it?

A: No, but if's not meant fo be. Class
diagrams are just a way to communicate
the basic defails of a class's variables and
methods. I al50 makes il easy o talk about
code without forcing you to wade through
hundreds of ines of Java, or C, or Perl

thereare no
Dumb Questions
Q_,: I've got my own way of drawing
classes; what's wrong with that?

A: There's nothing wrong with your own
notation, but it can make things harder for
other paople fo understand, By using a
standard like UML we can all speak the
same language and be sure we're falking
about the same thing in cur diagrams

0_,: So who came up with this UML deal,

anyway 7

A: The UML specification was developed
by Rational Software, under the leadership
of Grady Booch, Ivar Jacobsan, and Jim
Rumbaugh (three really smart guys). These
davs il's managed by the OMG, the Object
Management Graup.

0_; Sounds like a lot of fuss over that
simple little class diagram thing.

A: UML is actually & fot more than that

class diagram. UML has diagrams for the
stale of your objects, the sequence of evenis
in wour apolication, and il even has a way

to represent customer reguirements and
interactions with your system. And there's a
lot more to leam about class diagrams, too.
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sequence diagrams

#7. Sequence diagrams

A stabic class dingram ondy goes so fan It shows vou the classes that make up
vour soltware, but 1t doesn't show how those classes work together. For that,
vou need a LML sequence diagram. A sequence diagram is just what il
sounds [ike: a visual way to show the order of events that happen, such as

T nl:,im_-' methols on classes, between the differeni prarts al Yoy sofTwire,

This is the atter this
seouente i started by

<~) O These ave the messages being ;
t ORES represent g[,\ic:h

<ent From obieet to u’o}:c
1: the “ql“tie in the software that fake
part in the Ih{t"""«‘-‘!‘.lon.

Wi f Y

[ new Firstbate () l = } FirstDate J

goTeRestaurant (date : Date, address : Address)

I
? validateEvent (event : Event) :boolean

These messages are attudl

method 1 ot ations

seeMovie (date : Date, address - Address)

sof'ﬂ: £_"" £5 an nb.

rtself. In that. pose

the messase origingtes
vom, dnd s dihﬂ:{!d
{a, {th Edme g*uu_t

validateEvent (event : Event) :hoolean

e JEE%'_________ g‘-\——\__
=t E Lo

e — _-_-_-_-_-___———_

— ]

I goOnDate () '
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leftovers

Se:lueme c{iagrams
show how your nl:jects
interact at runtime to
bring your software's
functinnality to life.

and then that obi

shes 3 new object tan ¢alf
FirstDate eve {E:\':h N methods, and receive messy es
GoToRestauran d (whih ; )

Wit megns |:¢rn5 interactad

\2 with) from obher objects,

new GoToRestaurantEvent ()
&aToR:Stﬂuﬁn‘l;Ew:ﬂ
| getName () :String ! I

new SesMovieEvent () i
J l _:J CeeMovieEvent

" g % i % i h-‘-""""--...,_ ..-_-;P

———  The methad ix 2alled by the objett “@nd oferates on Lhe B R
on The preceding lime.. ﬂl:JeJ_{ represented h,},
the line at the end of

'“1 £ drrow

getName () :String .

These are talled lifelines They
represent the life of these

R
e nbj:f:i;s and athors {-_h'rauu_lhau{ J

this ?ar'l:.ltu'l.'ir sequente.
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user storios and uso cases

#3, User stories and use cases

You used user stores throughout this book 1o capture your requarements
User storics are really great at getting a neat description of exactly wlhat
the customer needs VORIE 84 dtware to do. But a lot ol more formal ProceEsses
recommend something called a2 use case.

Luckily, thens easily enough overfap between user stories and use cases for
vou (o use either technigque to capture your customer’s reguirements:

pr 5O bnat d.ncr::"!

ud &

hﬂ.din“} 3 ?.,;#_ £ W E?ﬂm

iﬂrgak.'ﬁn* soktuare

phapter \
Title: ~ Gend a picture 1o
other users.

pescription: Click on the “Send & Picture

putton to send a pleture lonly JPEG :::ﬁ ::rhn -
nunorded) o the other users. Theo or 3
me have the option to not avoept .

There are no size [imits on the file being sent.

Priority: Estimate:

A user ;-{-_WT that has

b‘l:fl'l ?rt?ared an‘_ jl'ﬂu'r
'F""-'Jff-f board contains 3

[} Frlarﬂ:}; and 3. scbinat:
and a use case

describe (_]EE
THING that ?uw e

your software

needs to do.
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leftovers

= ——— I'!{?-u £an 3dd i
Fin Ew,'uwalzr-{ ldse Case e — S detail 4, 'F'nu-r::,,
that destribes the same | Send a picture to other users oy, or modify
“Cend a picture to other | wie Care 4y 1y a}rn.r

fittle foss detail... '

h:aHy Wp to
Yo Cus{nmﬁh e

users” vesuivement 1. Click on the "Send a Pieture byt ton”

2. Visplay users the picture can b
es
the address book [ist box. i
~ 2a. Enter the destination user'
ﬂbsmﬂfluh —_— !Hrﬂh ﬁl}l’ : Ham l" ‘rhg

:,: ;:Lt 2b. Click on search to find the user

in aething 3. Select the user to send the picture to
aood wse fases | +. Gﬂnk 0K send

written,
. The receiver is asked if the
gk Y want to accept
ﬁ _ /7 5al The receiver accepts the photo AT
Wit Lase 5 3CRuEn
o i | 9a.2. The receiver views the photo Theve ave 3 number of
skeps and detail than a 9b.1. The recevier rejects the photo diffevent ways that you tan

write down a use tase. This
14 d!!-t.ﬂl:ci the m*{:ﬂat‘;{’_ms
that 3 user has with the
software, step by step.

v stovy. This makes
Tiias.c.-'ia w;’fp b.2. The photo is trashed,

for developers, but
mEans E'l.‘{:.'!ﬂ wk ‘n{h
the tustomer to nail
Ehese details down

So what's the big difference?

Well, actually not a lot, really, User stories are usually avound three lines long, and are
accompaned by an estimate and a prioaty so the information s all i oone bite-sized place,
l_:!-.‘i"' UASES et st I.H.i]"l Trsrksd ITIill lh T |:|r_'|.:|i||.'1.| Lll":il:l"il:” i.l s 1]1- il IIF"'I:.‘i i]ll{']’“l'r'il]'ll 'n'l'i|J| [I‘I1"
sofiware, Use cases also aren’t usually written along with a poority or an estumate—those
details are olten captured clsewhere, m more detatled design documentation,

User stories are ideally wiitten by the customer, whereas taditionally use cases are not,
Ultimately either approach does the same joby, caproring what your customer needs your
sefiware to o, And ane use case, with alvernate paths (different ways woouse the soltware in

aspecific siuaton) may capiure more than one user story,
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system testing vs. unit testing

%4, System tests vs. unit tests

In chapters 7 and B, vou learned bow to baild testing and continuons mntegration

mto vour development process. Testing 1s one ol the key tools you have to prove that
vour code works and meets the requirements set by vour customer, These two
diflerent goals are supported by two diflerent types of tests

Unit tests test your CODE

Unit tests are used to test thal vour code does what i showld. These are the
tests that vou build right o vour continuous build and integration evele, o
ke sure that any changes than you make o code don’t break these tests, on
vt o sarned the rest ol the code hase,

Ideally, every class m vour soltware should have an associated unit fest, In fact, Unit testing is at a very
with test=lriven development, your tests are developed belore any code 15 cven lew level... sourte files
written, so there is no code without a test. Lnit tests have their limits, though. and XML destriptors

For example, maybe vou make sure that calling drive () onthe Automobile
vlass works... but what happens when other instances of Automobile are also

drvng, and vsimg the same BaceTrack object, too?

System tests test your SOFTWARE

—
5'!.51:'||:| lissls I_Jil:]'l; L whaere wmt tests leave of A SYRTerTh best tesls volir
codde when i s integrated o o fully functional system. Syvsicim
lesks are sometimes automated, but often involve someone actually
eXeTCising vour entire svstem in very much the same way as the end

user will,

f"l.rl' t'?Ca:l'lith', '!u'llll.l |'|:i;.;‘]![ [ipe Ll]'r thie €71 [ |'|'|+'tl'|ilul il'lg il e ]‘1!1'.\-: thie

“Start Race™ button, watch animated versions of cars spin around the trck, Leskmd {ocks
and then minate o wreck, Dioes m‘i"r}lhiu;_:r_ wiork 1he wity the customer El i ?ﬁiﬁﬂi‘m
expects? That's a system Lest, your 3

as 3 W

there.are no
Dumb Questions

(*)_,: In addition to unit and system tests, aren’t
there lots of other typas of tests as well?

A: Yes. Testing s a BIG field of work. There are
various names for testing, conducted at anything from
the source code level o enterpiise software integration
level For example, you may hear of acceptance tests
Acceptance tests are often conducted with the customer,
where the customer either accepts or rejects your
software as doing what they need..
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Unit tests prove that
your code WORKS.
System tests prove that
your software meets its

REQUIREMENTS.




%5, Refactoring

Refactoring 1= the process of modifying the structure of vour code,
without modifving its behavior, Belactoring s done to increase the
cleanness, flexibility, and extensibility of vour code, and usaally is
related 1o o specific improvement in your design.

L"ill.il?'ill ["'l‘;lf'!lil.'i_li_i{?i F N |-|.1il|_\ HI'I'II.I:I!"'. -'I[I[I j-l LTS oy dogne '!il:lf_'l'iﬁ(' ‘lf:‘ﬁ‘[.’:_’;['l
aspect of your code. For example:

public double getDisabilityAmount () |
H Check for eligibility
if (seniority «<:2)
raturn O
if (monthsDizabled > 12)
return 07
if [isPartTime)
raturn UO;
£/ Caloulate disability amount and return it

|

‘hi!‘-llijl' lll!'l'l'.‘i ]'IIIl]II[II!-_"' |H||'li|:'“iil|l\r' Wl I'I'IE W iil"l |1|i:i 1'|.ilrEl.'. i[.h | DHL APt
mizintnable as it could bie, The getDisabilityAmount ()

micthod is really doing two things: checking the eligibilivy for disability,

and then caleulating the amount.

By now:, vou should know that violates the Single Responsilsility
Principle. We really should separate the code that handles eligibility

requrenients from the code that does disability caleulitions. So we ean

sefetcitor this code 1o look more like s

public doukble getDizabilityAmount ()

: % |
/{ Check Eor eligibility ‘gf’"Fﬂ__
if (isEligibleForDisability()) |
PP Caluulatbss -]i.-..—.ll.li|||'_.' il cennd rebuti
} elze |

return 0Of
|

Mowg il the eligibility requirernents for disability change, only the
isEligibleForDisability () methods needs o cliange —and
thie mmethed responsibile for caloulatmg the disability amount dossn't.

Think ol relactoring as a checkup [or your code, Tt should be an
pngoing process, as code that is lefi alone tends o beconie harder and

harder to reuse. Go back w old code, and vefactor it w ke advantage
ol new design technigues vou've learned. The programmers whao have

ten i and reuse your code will thank you for o

We've Laken two responaib
and rfﬂl‘.l:d them " E: 5
mcﬂﬂqd:, adhning to the SRP.

leftovers

Refactoring
cltanges the
internal structure
0{ yﬂlll‘ cmle
WITHOUT

a“ecting your
code’s behavior.

ilities,

epavate
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ii techniques and principles ¥
Tools for the experienced

*software developer

R
Ever wished all those great tools and techniques were

in one place? This is a roundup of all the software development
techniques and principles we've covered. Take a look over them all, and
see if you can remember what each one means. You might even want to
cut these pages out and tape them lo the bottom of your big board, for
everyone to see in your daily standup meetings.

this is an appendix



development technigues

Development Techniques

[eration helps you stay on tourse

Plan out and balante your ikevations when
(not if) ehange otturs

Every itevation vesults in working sof bwave
and gathers feedback from your eustomer

every step of the way

Jt

You didn't thmk the enertnes WErE OVEY)

did -i.'-cm? Wirite Wour awn {:ﬂhmﬂ.lurs Tov

Bluesky, Observation, and Roleplay to fiqure Chabers & and 5. ),

out how your system should behave

Use user stories to keep the fotus on
fncbionlity

Play planning poker for estimation

Itevations should ideally be no longer than
a month That means you have 10 working
ealendar days per iteration

Use a version eontrol tool fo track and
frpphying veloeity to your plan lets you feel bt ; S
more tonfident in your ability to kecp your i hanges in your to Your

development. promises to your tustomer
Use taos +a keeo track of maior milectona:

in your project (ends of iterations, releases,
bug fines, ete.)

WHse ﬂi“tﬂ'i“fj a big board on your wall 4o
plan and monitor your eurrent iteration's
work

Use branches to maintain a separate topy

of your tode, but only branch if absolutely
netessary

Get your eustomer's buy—in when thaosing
what user stories tan be completed for
Mileskone |0, and when thoosing what
itevation a user story will be built in
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WUse & build fool to seript building, packaging,
testing, and deploying your system

Most |DEs are alveady using a build ool
underneath. Get Familiar with that 4o,
and You ean build on what the [DE alveady

does

Treat your build stript like code and ehek
it into vevsion Lontrol

Theve are different views of your system,
and You need to test them all

Testing has 4o atcount for success cases as

well as Failure cases

Automate testing whenever possible

Use a tontinuous integration tool to
automate building and testing your tode on
eath Commit

Write tests fiest, then tode 1o make those
:ff, tests pass

ﬂ.

E Your tests should fail initially; then after
W Lhey pass you can refactor

Uze motk ukjer.{.i te provide vaviations on
ﬁ objects that you need for testing I

Pay attention to your burn—down rate—
espetially after the iteration ends

[teration pacing is important—dvop stovies if
you need to keep it going

Den't purish veople for actting dome carly—
Wk their stufl works, lek them use the extra
time to get ahead or learn something new

techniques and principles

n

What did slf-,:_..JI legrn i 'i.hﬂi-"l..ll IFats

Wiite & down here

Before you thange 3 single line of tode,
make sure it is tontrolled and buildable

When bugs hit code You don't know, use a
spike test to estimate how long it will take
o Fix them
Faetor in your team's tontidente when

estimating the work remaining to Fix bugs

Use tests o tell you when & bug is Fixed

Critically evaluate any thanges to your
protess with real metries

Formalize Your deliverables if You need
to, but almys know how it's providing

value

Try hard o only thange your process
between iterations e
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development principles

Deve]opment Princip]es

Deliver software that's needed
Deliver software on Lime
Deliver software on budaet

(_ Pe the auther wite Your own

The tustomer knows what ‘H‘lﬂf want, but print et ln‘i“d .,_,n w:'na{ o
sometimes You need 1o help them nail it down learned in Chapter 5
Keep requivements tustomer—oriented Always ‘km where thanges should (and
Develon and vel shouldn'+) 4o
i{:::;?;f with :::Tﬂ“m.b Erow what tode went into a given velease—
and be able to get to it again
Control tode thanae and distribution
Keep iterations short and manageable

WUlkimately, the customer detides what is in Building a project should be vepeatable and

and what is out for Milestone |.0 h_‘:j"' dutomated
Promise, and deliver 152 Build seripts set the stage for other
ALWAVS be honest with the tustomer i e
Build seripts g0 beyond just step-by—step
automation and ean tapture tompilation and
deployment logic detisions
-

We didn't add any techniaues and
printiples o l':h.aj-[.:r K. tan e

Lome wp with @ few and write
them heve?




Testing is & tool to let you know where your
project is at all times

Continuous integration gives you tonfidente
that the code in your repesitory is torrect
and builds propevly

Code toverage is 3 muth better metrie of
testing effectiveness than test count

TDD fortes you to fotus on -Fum{;jmadi{;?

Automated tests make vefactoring safer;
You Il kf'“" inml!dia{g}'f i'F YO“;“ broken

mt{hma

Good code toverage is muth more athievable
in 3 TDD appreath

[tevations are 3 wa'y to impose intermediate
deadlines—stick to them

Aluays estimate for the ideal day for the
averane team member

¥eep the big picture in mind when planning
ikevations—and that might intlude external

Improve your protess iteratively through
ikevation reviews

software development [ools roundup

Chapter |0 was all about thivd—party
tode What I;'\-m!'.ll.l'-iz‘. dud fou pitk =~-'|'-"ll

Be honest with Your customer, especially

when the news is bad

Working software is your top priority

Readable and understandable code tomes 3 Iam)
tlose setond __.:d"':
|f you haven't tested a piece of tode, —
assume that it doesn't work E
Fix functionaliby —

Be preud of your tode
All the code in Yyour software, even the bits
you didn't write, is Yyour vesponsibiiity -

ﬁﬂocl dcvzlo'fcrs dengoF-—w
dﬂclo‘ptrs shif

Good developers £an usually overcome a
bad protess

A <5 is one that | I
Yap A ettt
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