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Notes To the Reader

I had originally intended to publish this as an offline paper book. However, the web feels like a more

G! AAES¢ YSRAdzy G2 YS YR a2 LQ@OS RSON#adaRnga 2 LINR DA
book to the weltakes time,8 L Q@S I f & 2 thik ScoumBririilalilevia din the

meantime As the material has made its way to the web, it has often been rewritten. Some of those
OKlFy3aSa KI @S YIRS Al Ayl 2Plérsere®o RMOsAVQiyfoiithe | YR &2 YS
latest updates.

The currentext representonlyi KS G FAYAAaKSR LI Nlaé¢ 2F GKS 06221 ¢K
finished and hve not yet been incorporated

This book was origifiaf @ GAGf SR dal AYyaAOdNBlIY ! 3Af Sde L KIF PSS ahi)
While the title has changed, and the focus of my blog has changed, this document does not yet entirely
follow that message.

| still believe that the quickest route to Agilaccess is to get people involved who have done Agile
before. But, that option is not always available and even when it is, it may not be possible to retain an
Agile coach for the multiple years that it will take to reach your full Agile poteiti.purpse of this

book is to give you a resource to lean on as you move to Agile on youtfowen. run into problems

along the way or feel that there is something missing in this book, please let me know via my blog. | will
definitely incorporate your feedback am also very interested in your DIY stories. What worked for you
FYR 6KFEG RARYQU 62N]K

Updates In This Version
Thanks for all of the great feedback that people have provided on the first version! It is great to see Agile

inactioninthe courseofwiity 3 | 0221 ® !'a | NBadAZ G 2F GKS FSSRol
GKFd RARY QG FRR lFye @lIrtdzS YR FRRSR | o6dzyOK 27F yS
who have already read the first version and would like to peruse just the neiwisghere are the

major updates:

Using Story Points For Estimation Instead of Units of Time

Velocity

Estimation Using Planning Poker

Going Agile When Nobody Else Will

Process Improvement: Advanced Techniques
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Introduction

Keeping up with the rapid pace @fchnologicakhange can be a daung task. Just as you finally get

your software working to meet yesterdayieeds a newer technology is introduced or a new business
trend comes along to upset the apple cart. Whether your new challenge is Web services, SOA (service
oriented architecture) ESB (enterprise service bus), AlAXux the Sarbane®xleyAct, distributed
development, outsourcing, or competitive pressure, there is an increasing need to shorten the
development cycle time, resporid user needs faster, and increase quality all at the same time.

Traditional software development techniques have not adapted well to this pressure. Attempts to
deliver higher ROI in a shorter timeframe, increase quality, produce releases more prediatabbet
finer-grained visibility into project status and progress hawastlyserved to highlight the problems
with traditional software development. The mogeeteam trieso improvetheir resultsby adhering more
tightly to traditional techmjues, the verse off they become.

An emerging response to thikallenge is an approach calledike software development, the common
theme of which is taking a traditional development process with a single deliverable at the end and
splitting it into a series of smaterations, each of which isra-mixedmicrocosm of the full process and
eachof whichproduesworking software. Rather than trying to reduce and constrain change, Agile
embraces change as a fact of life and includes techniquegrdratform whatwould otherwise be

hurtling at high speed out of control with danger at every turn into the equivalent of regularly scheduled
coastto-coast jet flights.

Webve Heard it Al I Bef or e
The Segway, UML, Virtual Reality, TQM, objeieinted databases, Artificial Itf £t A ISy OS® | IAf SQ
different, right? Justthe I&a 0 FIF RK ¢KIFdQa o6KIFIG L (K2dZAKIH®

Invasion of the Body Snatchers

My first real encounter with Agile development was at the Software Development Best
Practices conference in September of 2005. Up until thead managed to be all but
AJYy2NIyaG 2F AdGe L gla d GKS aLlSIH1SNRa NB
dropped into a den of Agilistas. They all looked like perfectly normal people to me.

| 2y @SNARSt s (GKSe |ff aSSYBR YR IIEKRID Sa lIKNILSR &
to me about 3x5 cards, pair programming, collocation and the like.

S LJG A

| wondered why theséolksthought it would be a good idea to send poorly tested

software to customers on a weekly basis. And what were they thinking doing their

planning by shuffling around 3x@rds with notes scratched on them? These folks were

talking about writing software while sweating hip to hip with a fellow programmer all

day as part of a twgperson programming team in a small cramped spacdase

proximity with lots of other sweaty two person teams. And when | objected | was

GNBFGSR a  KSNBUAO 0dKIdG ae2dzad R2SayQd IS4G Al
a Manifesta!
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L ¢l ayQid edzad geqtiatal theSd peaple weredrying to pudrimiat seemed like

nonsense. Keep in mind that | work at a company that provides software tools to companies that are

looking to improve their processbelieved that traditional development could be made to warst

fine. Sure, some companies needed a tweak here or a tweak there and some companies were more

mature or more disciplined than others, but all in all traditional development was just fine. Ok, so many
companies complain about predictability, qualiA a A0 A f AGeé>X | yR NBg2NJ] odzi (K
business, right?

| decidedthat it was time for somebody to step forward and do something about this Agile nonsense. |
nominated myself. To gather evidence | read the books, talked to theresxped attended the

seminars. The more information | gathered, the mofeltithat Agile went against everything that |
believed about software development.

But then, ane day a funny thing happeneldinadvertently reached critical mass on Agile &angllized

what had kept me from seeing the value of Agifeto that point. My objections were based on

assumptions formed by doing traditional development. Many of the concepts in Agile development,

taken individually, do not work in a traditional framework. $gouexamine the conceptsne by one,
itiseasytRAdaYAaad GKSY 2yS o6& 2yS FyR 02y Of dzRS GKIF G ! 3
disbelief long enough to absorb tleeitical mass oindividual concepts in Agile and then see the new

framework that Ayile provides, the individual concepts of Agile make sense.

There is no simple way to show that Agile is worthwhile. The only route that | know of is to spend time
learning more about it based on the promise that it will be worthwHHer me, all of the igces of the

Ldzl T €8S OFYS (23SGKSNIAY |y aFlKFé Y2YSyd FyR L NBI
buried under all of the rhetorid. ¢ Fcampl&élyconvinced yet, but | saw enough value to give it a

try.

Agile is Jolting

At AccuRev in Aprof 2006, we conceived of a new product called AccuWork#daw
around the same time we were thinking about what to enter for the 2007 Jolt Awards
We decided that AccuWorkflow would be a big part of that but tienalso quickly
realized that if we wanted to have a shot at the Jolt Award for 2007, we had to go from
PowerPoint to shipimg product in just 7 months. It seemed like a good opportunity to
give Agile a try.

Our hard work and the use @éfgilepaid off. InDecember we shipped the first version of
AccuWorkflow. In January we were announced as a finalist and in March of 2007 we
won the Jolt Product Excellence award for AccuRBwith AccuWorkflow. | am 100%

sure that the primary reason thahe version of the product we submitted for
consideration was ready on time with high quality was Agile development. As | accepted
the award | realized | was hooked Agileand there was no going back.
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Evaluating Agile Development

Our prior experience, eapsulated in the form of habits, beliefs, expectations and assumptions shapes

our perceptions and forms a framework for evaluating new ideas. This simplifies our daily routine. We
OFyQil 06S 3I2Ay3 GKNRBdJZAK SI OK RI & I|prgdlngvéddyvey 3 SOSNE
would never get anything done. As a result we tend to have a bias against change. We are inherently
skeptical of change and require the advantage of any change to be much higher than the effort required

to make that change. Disruptive @&ihges can be particularly difficult to decide to adopt because they

require us to evaluate not only the new idea but also the framework which we use to evaluate new

ideas.

When considering a transition to Agile development, there are at least four appgeaau can use:
believe the hype and hope for the best, look for documented $@lies find people that you trust at a
company wih similar circumstances that hadene it successfully andden from them, or learn all you
can about it and deide for yourself.

PYTF2Nldzyl §Stes 6SQOS KSEFENR AAYAT NI KeL)S o0STF2NBx i
showing that Agile development is generally better than traditional development, finding folks with

similar circumstances that have deit before is difficult, and most of the available literature

concentrates orhow to be Agileather than how and why Agile works.

As technical folks, we love to know how and why something works. When it comes to a new way of

coding something, we want tktnow what the algorithm is and how it works. Often, there are two or

Y2NB Ll2aaroftsS LIGKA F2NBINR YR 6S miB#pg¢Qil KI @S GKS
approaches to find out which one works best. In that case, we analyze and compare algorithms and
architecture. So, why not apply that same approach to Agile development?

l'a GSOKYAOIf F2f14a4x 6SQNB 3I22R G GKAA a2NI 2F (K
business. It is part of what makes software development such a creative eéhdéavl Y R 6 SQNB G S NE
comfortable with it. We like making decisions based on a rational analysis. We prefer meritocracy. We

fAl1S G2 1y26 aR2Sa GKAa YI1S aSyaSké

Think of Your Software Development Process as a Software Product
In order to apply our technical aluation skills to the job of evaluating Agile development, we have to
be able to look at the process of software development itself in an algorithmic and architectural way.

The main goal of software is to automate and simplify what would otherwise bergdished using a

manual process. This gives the users of the software leverage to do more with less. Instead of balancing

our checkbook by hand, we can use Quictedo it faster and more accurately. Instead of maintaining
therecordsofm f f A2y a 2F LIS2LX SQ& FAYIYOAIf GNYXyalOlAzya

By thinking about the software development process in the same way as you would think about any
manual process that requires automation, you can leverage your akdlsleveloper and apply them in

15



a new way. The process of developing software is, in effect, an alganthfemented withpeople,
process, and tools.

Agile for Mainstream Adoption

When considering something new, oneldK S |j dzSa (i A 2 y stanil $he teshidf timPBVS QR A £ A
rather not invesiour valuable time in something that is going to turnouttobeJust ¥ R® ¢ KIF G A& =X
prefer to invest in something that is either mainstream now or has the potential &nstream
adoption.Theapproach of this book is to look at everything from the perspective of mainstream

adoption.

As it relates to software developmentdefine mainstream as something that

providesvaluesignificantly geater than whatever it replaces

can be adopted by any software development team regardless of size
uses existing team composition

can be adopted piecemeal

will work with any physicalistribution of team members

can be used for development in any domain

the how and why it works is wellngerstood by everyone using it

= =4 =4 =8 -4 -8 9

Quite frankly, some Agile practices ai¢her unlikely to become mainstream or only apply undeecial
circumstances. For instance, it is unlikely that pair programming will ever become mainstream. Thus,
this book refersa it as an optional practice and shows how you can integrate it, but it is not considered
central to Agile success.

As a result, this book does recommend a specific approach to implementinggte.is a commonly

held belief that thee isnodonetrueg | € ¢ 2F RS@St 2LIA Yy 3 at@chinpdincippd ® L | I N
However, in my experiencé&om the narrow perspective of the software development procssre is

much more in commobetween any two software development shops thhere are differeres Yes,

there is a small chance that your organizatiomne of the differencesn how you do your software

development process mactuallybe abusiness advantage for you. However, there is a much greater

chance that there is a much larger benefiniaking improvements that are well known to provide

benefits and are universally applicable.

The looser the description of a methodology is, the harder it is to actually implement it. Those wishing to
implement it will have to spend a lot of time interpmegj, deciding, designing, and experimenting which
reduces the amount of time spent on the main goal of producing softwaréhe customer.

As an example, it is possible to read a book on the merits of object oriented programming and then
write objectoriented code using C. But it is much more productive to write in C++ which was specifically
designed for objecbriented development instead of having to create conventions on your own that

may not be shared by another development group.

16



From Mainstream to Standard

When something is mainstream, there is another benefit. Eventually it becomes a sta8thdards

give us the canvas, paints, and brushes for creatively solving the problems at hand. They give us the
common language for expressing, communicatimgl absorbing information and ideas.

Consider how you benefit from standad y @ GAYS @2dz adF NI | ySg 2206 Ay
say that you are a Windows Java developer. You know that when you sit dosuratesk you will

have a Windows PC with a standard keyboard, an Ethernet connectioacagss to all of the resources

of the world wide web rendered in html and transmitted via http. Since you are fluent in Java, you will

be able to read the Java cod@gure outwhat it does and make changes (probably using Eclipse.)

Furthermore, you will likely have wireless access via 802.11g and use standard tools for producing and
manipulating XML and SOAP. All of these standards have provided an enormous amount of value simply
because they are standards.

In order for a standard to be useful, it must be invisible and unspoken. It must be pervasive and tacit. It
cannot be something which is done with conscious thought. If you had to refer to a manual as you
drove, driving would not bas popular and as widespread as it is todaye implementation of a

standard must be a whisper on the wind: silget ever present.

Contrast this with software development as it is done today. Not only is the process present, it is loud,
obnoxious, andiritating. It is confusing, vexing, and painful. It is wasteaxing and overly complestt

will likely take you at least a year and probably two before you know exacththewocess works that

your company uses to produtke software thatit sels. Any new job and often any new project will

mean learning a completely different process which is probably not written down and maintained in one
place. You learn the procefem your manager and eworkers, and through painful trial aretror.

Everybody has a slightly different view of how the process works, and the cycle time of the process is so
long that it is difficult to learn through repetition.

Keeping Things in Perspective

Software development is all about perspectiféere aregwo key perspectives.hE first perspective to

1SSLI AY YAYR |G Fff GAYSA Aa (GKS Odza(d2YSNRA LISNELI
ale aAlQa R2yS3z¢é AO0 NBFffe AayQioe LG Aayaed R2yS 4
AayQil R2yS gKSy v! areéa Al Aa R2ySe® LG AayQiu S@Sy
whenanendusersady G L f A | $anie&ly anly e céngiddiked done when it has been in

production for a while without any problems.

Thismay surprise you to hear, btie other key perspective isyouts.Qf t 06Sié GKIF G &2dz ARS
or all of the following statements:

1 When working on a software project on your own, you make changes and use the new version
right away.

1 One of the reasws that you got into software development is the fact that you can make a
change and see the result right away.

1 When you have something new working for the first time, you want to show it to somebody.
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KSy ONBIFGAYy3 &2Y $to&daty @hatfy@uManttRedabtlingef T A

90Sy ¢
LG AayQid Sl ae G gourGusBneidhiks ds 2xa@yirigh tifeFirstiikd: G

1
1
Most software projects are part of a larger scope, even if we are the sole develpp@st of the tine
we are concentrating on a single task that we alone are responsibl8danrebody has to test the
software, and there are usually organizational standards that must be adhered to. In any case, you will
spend a fair amount of time developing accordingit& S NHzt S& 2F GKS 2NBI yAT | GA 2
than the way you would do it naturally if it was an individual project just for yourBed.morethe way
you wouldnaturallyRS @St 21LJ a2F 0o NB O2yFf A0Ga 6AGK manhdS LINE O
think about the correct next step and the greatbe hit to productivity

With traditional development, there is generally much more proéegdaceto cope with the greater

complexity of trying to develop a much larger increment of functionaltgr@a much longer time

LISNA2R® . SOFdzaS 2F GKS fFNBS 3L 0SGsSSy K2g 2YyS
develops software as part of a much larger process, the steps in the process are often -Gotuitige

and thus it is much harder testablish a natural rhythm.

| have found that eerything your organization needs to do in ordeib@comethe best possible
development organization is entirely contained within the best practices thatgoan individual
practiceand the things that youeed and do in your day to day work. By looking at everything from the
perspective ofin individual your organization stands to benefit a great deal. Conversely, everything
that the organization does as a resaftthinking this waywill benefit you dirediyy.

A Quick Overview

This book contains everything you need to §efle adopted on your projeclt is written with the
expectation that you areither skeptical of Agile development or that you wided tocounter
skepticism as you advocatiee use of gile.

The book starts with a description Afjile develoment andbriefly describefiow Agile worksThis is
followed byan examination of the problems with traditional development and shows how the root
causes of these problems can also cause resistanégite adoption. Awareness of these problems will
simplify your adoption of Agile.

Software development involves a large portion of work on tasks which have not been done before using
technology that has not been used before. Add in the fact that creatimgething that satisfies users is

more of an art than a science and you have lots of unpredictability. This is often cited as an unsolvable
problem that is the major contributor to project failure. However, there ar@ny ways to increase
predictability.Some come from process changes such as separating tasks into those that are predictable
and those that are not, and others come from examining lodier professionssucceed in the face of
unpredictability and translating those techniques back to softwareetbpment.

The steps you follow to develop software are themselves algorithmic in nature and the same skills and
techniques used for designing scalable and easy to use mainssefavare can be applied to the
software development procs itself. By thinking of your process as a software product, you can apply all
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of your software development skills and experience to improving your process. As a result, you will
produce a much more robust and efficient software development engine.

The last section of the book is a step by step guide to succeasgjild adoptionMaking changes and

adopting new practices is hard. Anything that requires sweeping changes usually encounters a lot of
resistance or is only done when things are so hopelessitifati. O2 dzf Ry Qi L2 aaAioft e 3AS
result,the adoption sectionntroduces Agile graduallyia a series of incremental process

improvements. There is no need to start with a brand new project or to make wholesale changes in an

existing project. IR2 Say Qd YIF GG SNJ AT & 2 dzprbcess, EXrdaNIRBgfamimidg dza A y 3
Scrum a hodgepodgef practiceg 2 NJ day 2 LINRPOSaa G | f beécamingRgde OF y &l
today ard adopt as much as desired at whatever speed feels comfortable.

The main adoption section is just enough to get you started. There are fafjosections that provide
additional technigues that you carse based on the needs of your specific circumstances.
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The Primary Benefits of Agile Development

,2dz YIe KIFEI@S a2YS a{1SLIAOAAY | 0 Zdaibook dsaumé&dhate K I G Qa
you take nothing for granted about Agile and want to know exactly how and why the varjpecstssf
Agile are goodidea] SG Q& adGl NI oé& SELX AOAGEE adGlidAy3a GKS SE
implementing Agiles described in this book.

C2NJ GKS Y2YSyilz fSiGQa lFaadzyS GkKIid G4KS OfFAvYa | NB
Whether they are tne or not, if the claims have no relevance to your situation or you are not in need of

any of the benefits, then there is no point in reading any further. On the other hand, if the benefits to

you personally are compelling, then why stop now? If the béneBem appealing, but something tells

you that it goes against everything you believe in, consider that it is just possible that a change of
perspective may be in order.

What is Agile Development?

Giving a concise definition of Agile is far from easybabdy because Agile is actually an umbrella for a
wide variety of methodologieand because Agile is officially defined s four values in the Agile
Manifesta

9 Individuals and interactions over processes and tools
1 Working softwae over comprehensive documentation
1 Customer collaboration over contract negotiation

1 Responding to change over following a plan

But how would you translate this into a dictionary definitidh®hay be pointless to define Agile
development. It may be bettdo just talk about the concepts and the practices and say "these things

are worth learning about regardless of what you call it or how you define the overarching concept." | still
think it is worth a shot so as to establish a starting point for discusSionlet's discuss the definition of
Agile a bit and then move on to the nitgyritty.

Because there are so many practices associated with Agile development, a simpler way to define Agile is
to do it in terms of the benefits. It is not a perfect way toidefsomething, but it is currently the best

way that | know. There would be no point in doing Agile development unless it was better, so | define

the benefits in relation to traditional developmeritconsider waterfalto be part of tradgtional

development, but | use the phrase "traditional development" instead of waterfall because there are

many shops which would say "we're not doing Agile, but we're not waterfall either."

Defining Agile via Benefits
| define Agile development as that wh, in comparison to traditional developmemrrovides the
benefits of more flexibility, higher ROI, faster realization of ROI, higher quality, higher visibility, and
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adzadl Ayl o fledrn madre@Bodt thpsE llefedits and thidferences between traitional
development and Agile developmeby lookingat an example development scenario.

Six Features in Six Months

[ SGQa aleé @&2dz 61yl (2 eftiRRnayfr&disiond Frdjettdgdlhave dikdowa (G | @ O2
timeframe for major releases. Toodddi | yR @2 dzQf f &LISYyR G22 YdzOK GAYS
82dzQf f YAada 2LIRNIdzyAlGASad® C2NJ GKS &ar1S 2F | NRdzYS
allows you to providsixd 6 A 3 E i@dludirdghideJor all preparation and testinglarketing says the

sixfeatures with the highest ROI are a Facebook4mg Second Life pltig, an RSS feed pltig, and

three other features Duringthe six monthsthe business value of the planned features may change. If it

32853 dzl)z (KR QA2IWMBIREZBYyadzit KENSEQa OSNE ftAGGES @82dz

Midway through the design process, marketing announces that the Second Life fdugpt as
marketable as they had hoped and iPhone support is showing signs of becoming very lucrative. You
think, éoh well, nothing we can do about that ncéw.

Just after you finish codingiarketing declares that the Second Life pings going to be a complete
flop andwants to knowwhen can they get iPhone support?

Now that the functionality has settled down, QiAishes their test plan, and starts writing test caaesl
running them. Planning and dewgiment took longer than expecte@riginally, there was a month
reserved at the end for testing, but now the release deadline is looming with just two weeks left in the
schedule. The time foesting is compressed, QA concentrates on the most critical stdffyjaves the

rest a spot checkOnce the find/fix rate gets down to an acceptable level, you declare victory and
deliver the new releasén the end, the functionaly that was asked for at the beginning is delivered a
Y2YGK f1F3GS | yR R2 Sbtigifatedvaiue. S G KS 2NARIAYF T €&

Problems with Quality

In a traditional project, the elapsed time from start to finish from the perspective of any individr&l

item is very long. There is no consistent process applied to each and every work item. Instead, work
AGSYad FNB FdzaASR (23SGUKSNJAyG2 aGKS NBtSFasS¢ FyR
consequence of this is that QA gets a big dump of fanality near the end of a release and has to

figure out how to make the best use of the time remaining which is often less than originally planned.
That means taking shortcuts. The "most important” new features get very thorough testing and the rest
get a"spot check." Another problem with traditional projects is that since much of the test case writing,
test automation, and test plan execution is left to the end, problems can hide out until just before the
release and thus there is a long time between ihkoduction of a problem and the detection and fixing

of that problem.

The Misperception of the Value of Traditional Testing

I SNBQa I ruihingitiir&ighBysmiulltdst plantakes two days, why does testing take a month?

The answer isthatyou&ry Qi NBI f f RaRFIRWHKI 2F¥2 ViR GAy IS @2dz | NB
over and over while a month of time goes Byoblems have been creeping in all along the way that you
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are just now finding out about and it takes many test/fix cyatetuding epeating some or all of that

test plan over and over again exposeand fix the problemdt is only the final full run of your test plan

GKIFIG 3IA@Sa &2dz 6§KS YSFadz2NB 2F GKS ljdzrtAde 2F GKS
value of the tet plan. If it takes two days for that final run, then you have two days of testing, not a

month.

Low Visibility
Time after time, with traditional development, progress is measured based on progress against a plan.

The problem withthah & G K G Odza (0 2 Y S NJ théy Buy Shipping saBwa® ang theéi OK | NI &
progress that is measured by Gantt charts is not directly connected to shippable software. Just because

you have finished 100% of the requirements whictgis202 ¥ @2 dzNJ LJX vy GKIF G R2S&ay(
R2yS® Ly FIFOG @&2dz FNB m* R2yS FTNRY (KS LISNERLISOGAD
that progress until you ship. In a traditional project, you only know how much ahead or behind plan you
seemtod S ol aSR 2y (KS LINRPINBaa GKFIG LIS2LIXS OtlFAYSZ o6d
O0SKAYR LTIy @2dz I Olidz ffe& | NBItiFambstimpogsiblétbseedt& A & a KA
glance what the real project status and progress are. Yodkndl K | (i  &t@rtdgettinginfaniation

about where you really are tihsometime after code freeze.

LG A& KIFENR G2 1y26 6KIG (2 R2 ySEG AT @&2dz I NBy Qi
where you are and what to do next at every stdpte process? Or do you feel pulled in a million
RATFSNBYG RANBOUA2ya G 2y0S FyR t2aS8S GNI O]l 27F 6K
@2dz R2 FSSt fA1S €2dz2Q@S FAylLffe a3I20¢ K2dakei2F G 6 N
youto get to that point?

The Agile Approach

b2g tSGQa GNB ! I3AfS RSOSt2LIVSYyld dzaiay3a GKS ary$S ao
highest ROare a Facebook pldg, a Second Life pltig, an RSS feed phig, and three otler features.

You start with the Facebook phig. You plan. You design. You create a test pitimtest casesvhile

the code is being written. You discover potential problems asal dith them. You automate the test

casewhile the code is being writterAs the code is written, it is integrated, built and tested

continuously; problems are found and fixed immediately. At the end of development, the only problems

that remain are the ones that could only be found at the end of development. If you wanteduo, y

could cut a neweleasewith the Facebook plutn with very little overhead

Agile Allows for More Flexibility and Options

With Agile development, you develop your software in short iteratior§ SNS a A K2 NIié YSI ya |
less. At the end of each iteration you haaenew increment of functionalitwhich is shippable. That

means that at the end of each iteration you have the option to easily change plans before the beginning

of the next iteration in order to take into accounéw business requirements or information gained

during the previous iteration.
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At this same point in time, the traditional project would just be finishing up their preparations for
starting development and would not yet have anything to show for their mregyother than planddith
traditional development the softwarokslike a construction site until just before the release: some
parts are done, others are not, but the building is not currently usable at all. Changing plans during the
development cycleneans ripping out work in progress and possibly work that is done but depends on
other work that is not done.

In the Agile scenariojrcethere is nothing in progress, the organizaticem now reevaluate which work
will produce the most business valldarketingdeterminesthat the Second Life pluig is not as
marketable as they had hoped and iPhone support is showgms sif becoming very lucrative, so they
tell engineering thathe new ranking of features is RSS feed support, iPhone support, thedSeifen
plugin, and three other featuresSince RSS feed support is ranked the higlyeststart on the RSS feed
support.

Now marketing says the Second Life glugs worthless but iPhone support is hdthat means that the
new ranking of features is R&®d support (which you are working on), iPhone support, three other
features, and then the Second Life ping So, yodinish the RSS feed support and then work on
providing iPhone supportYou continue this process indefinitely.

Agile Provides Faster Realization of ROI
Since you have shippable software at the end of every iteration you can start realizing twbé&@Ver
you like instead of having to wait

Agile Delivers the Highest Business Value and ROI

BecauseAgile gives yomore flexihlity you can change your plans to take into account the current
market conditions instead of working on things which seemed like a good idea when you started
working on the release but have now lost their appeal.

In the erd, the traditional team produced release which haléss business value than originally
expected, and they missed out on the opportunity to delilrone support earlwhich turned out to
have very high business value. Tgile team on the other hanproduced more business value than
was originally expected.

Agile Produces Higher Quality

In an Agile project, the elapsed time from start to finish from the perspective of any individual work item
is very short. Test case writing, test automatiand test plan exedion are done throughout the

iteration and each work item is given the amount of QA resources that is appropriate for it. Because
problems are found and fixed faster, there is less chance of the quality of a projectdo¢imgnknown
andpoor for long stetches of time. Code for each iteration is written on the stable base of the previous
iteration and is more likely to be stable itself because there will be accurate and timely feedback on the
results of the changes.
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Agile Gives High Visibility

Short iterations solve the problewf misleadingrogress reports. With short iterations, you know at the

end of each iteration exactly how much progress you have made. Instead of the traditional "we're still

on target" all the way up to just beferthe end of the release, you know at the end of every iteration

exactly where you are. Whatever work was done during that iteration is done and potentially shippable.
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test cases remain to be written and automated, how many test failures remain to be fixed, and how

many defects were filed on work done during the iteration. You get the kind of information that is

usually only available just prior to release on a thbnor even weekly basis.

In a release plan consisting of six iterations, each iteration 82/6 & 2 dzZNJ 2 GSNI £ € LI | y O 2
finished your first iteration, you know you are not only 1/6f the way through your plan, you also have
1/6"ofthewor] | Olidzl t f& R2yS YR &KALWLI 6t Sd 2KSy &2dzQdS
of the way through your plan and you also have 50% of the work done.

It may well be that you encounter a problefn.S i Qthiat idiylou¥ fourth iteration you run into a njar
problem and you only get ¥ of the work done that you planned for that iteration. Well, at least that
work is done and you know for sure that you are now both 7/12ths of the way through your plan and
you have 7/12ths of the work done and shippable vatB week slip in plan.

You know immediately that you are behisdheduleand you can respond immediately instead of
finding out near the end and having a much shorter runway to respond.

Sustainable Pace: Supply and Demand

People ae much more productive and much less prone to error when they work at a constant and
sustainable paceThis also means that when there are unforeseen circumstances, people are more likely
to be able to respond well.

In a traditiond project, thedemand for resources froiine four major aspects of software development
seesaws dramatically over the course of a project. These aspects are project management and
planning, architecture and design, development, and Qduneed resourcesn hand to serve the peak
demandlevel, but duringoeriods oflow demandthose resources will either be idle or used foriities
which have a lower ROI.

A common circumstance is that there are insufficient resources on hand fgetie demandevel and

a2 LIS2LX S SYR dzZLd ¢2NJAy3a AYy GONMzyOK Y2RS®¢ 5dzNAy 3
Agile levelslemandout over time and removes this seaw effect which simplifies resource planning

and removes the need for crunch time.

With traditional cevelopment, delays during development compressst of the testing to the end of

the process which then requires taking shortcuts due to schedule predsused to think that one way

of compensating for insufficient QA resources was to delay the relaatdeQA finishes. On the surface

it seems to make sense. But only if the folks writing code sit on their hands while QA does their work.
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Ok, so you have multiple projects and the developers work on another project. But then they finish that.
Now QA start®n the second project and the developers move to the thiilde problem is still there.

On the other hand, as a result of the need for increased QA resources during testing, you may have two
other problems. If you have enough QA resources to handle thespre of the endgame, you may have

too many QA resources during the rest of your development cycle. Alternatively, you may bring on
additional QA resources on a shéerm basis to compensate. Both of these options are obviously
undesirable.

¢ K S NB @l balancg betiveen the amount of effort required for developing something and the
amount of effort required to QA it. No matter what you do, if you have the wrong ratio of development
resourcedo QAresourcesit will cause problems. If development ctesmore than QA can absorb, you
will create a backlog dpA work that will always grow.

Planning and
Project /
Management —
Design
—

: f

Coding —— \\
/
__—-——-_-

QA

Figure: the straighgreen lines representesource consumption on an Agile project. Tharple lines
representa traditional project.

Thisnatural balancéolds betveen all four aspectsf software developmentDepending on your
organization, there may be an imbalarnoetween supply and demand at any stage in the pipeline.

When using short iterations, resource imbalances are easier to detect and correct. Havingetalan
resources meanthat all development activities argone consistently and on a regular basis and there is
no need to takeéhe shortcutsthat aretypicalof traditionaldevelopment
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Primary vs. Secondary Benefits of Agile

Agile is generally talked aboas a single package: if you adhere to the principles, you get the benefits.
There is another way to look at Agile. On the one hand, Agile introduces a whole new set of practices to
the development toolkit. These practices include: product backlog, pagramming ontsite customer,
continuous integration, refactoring, test driven development (TDD) and many others. While all of these
practices have been either associated with or created as a result of Agile, their applicaticesalticig
benefits can be applied completely independentany specifienethodology.

Whether you use Scrur "Waterfall' you still get the benefits of the Agile practices. For instance,
refactoring is a standard feature Eclipse Eclipse is an IDE and is completely orthogonal to your
methodology. The benefits from these practices are secondangfits when practicing Agile.

The primary benefits of more flexibility, higher ROI, faster realization of Rfbkrhguality, higher
visibility, and sustainable pace come from the single practice of short iterations.

Many people object to some of the Agile practices without realizing that they don't treadopt them

to get the primary benefits. You don't have to do pair programming, use&ds, collocate, only use

small teams, or have a customer on site to get to short iteratiBegending on your circumstances,

these techniques can besad to accelerate and reinforce your transition to Adilat they are not the

only practices that will. For instance, test driven development is very easy to adopt, contributes greatly
to enabling short iterations and does not require any experimentatih personal boundaries like pair
programming does.

Once you have successfully transitioned to short iterations and are receiving the primary benefits, there
are many things you can do to fitene your process and continually increase the benefits deAgi
development. Depending on your circumstances that may mean incorporating pair programming,
working at the same site as the customer, collocating, usingpsgénizing teams, etc.

Why Bother Changing?

Aside from personal preference, the only reason @k a change to the way you develop software is
to realize a benefit. It could be to increase qualitystomer satisfactioremployee satisfactign
productivity, or profits In the end, these should all result in increased profits. If profits are not an
important part of your organization, for instance you work at a-fastprofit, then another way to look
at this is reducing expenseBor simplicity, | will focus on profits.

Why should you care about the profitability of your company? There are a number of reasons. If you are
a stockholder, you benefit directly. The more profitable a company is, the more likely it is to be.secur
The more profitable a company is, the more likely it is to embark on exciting new opportunities which
means more opportunities for you.
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Agile Profits
In 2006, Litle & Cdanded at No. 1 on the Inc. 506t with $348 million in 2005
revenue and threg/ear growth of 5,629.1 percent. In 2007 Inc. magazine cited Litle &

/| 20Qa Hnnc NBGBSydzS | a b eysabgrowtyifate 6f897.6% NBLINBa Sy i

over its 2003 revenue of $6.0 million. How has Litle achievecetiepressive results?
One factor that they site is their use of Agile development.

Another reason to care about the profitability of your company is becausegaupany is more likely

to invest in its development infrastructurd.you were smirking wtelreading the previousentence
because you know that extra profits will never be invested into the development organization, perhaps
you are working for the wrong company. Or perhaps nobody ever thought of investing more into the
development organizatioand a suggestion or two in the right place is all that is needed. In either case,
you can still take to heart the idea of-nevesting profits into the development engine and work on
strategies to make it happen.

Focus on Value

At Litle & Co., each develer has a quaaore workstation with 2GB of memory and a

fast disk. They know that the less time developers spend waiting for build and test
results or switching back and forth between the work that provides high value and other
work, the more productivettey will be. Not only will they be more productive, but they
will also spend more of their time working on the highest customer value activities.

Benefits of Adopting Agile

The benefits of moving to Agile development can be split into two categories: ibetwethe

organization, and benefits to you personally. As a result of the high level benefits that Agile provides
more flexibility, higher ROI, faster realization of ROI, higher quality, higher visibility, and sustainable
pace- Agile can provide theoflowing benefits to the organization:

1 Increagdrevenues

9 Reducecosts

1 Increasedmarket share

9 Highercustomer satisfaction

Each of these benefits leads to a stronger organization which is then in a better position to reward you
for your efforts both diretty and indirectly. Some of these benefits include:

I Getting a rase and/or bonug more discretionary income to buy cool stuff
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1 Improving your working conditions

9 Actually using all of your vacation time

9 The opportunity to spendiore time working on cool sfti
In addition, Agile can provide the following direct benefits:

1 Aless stressll environment

1 Less cancelled or shelved work

9 Career advancement due to learning new skills

1 Having the resume that gets you your dream job

The Magic of Agile Development

From abusiness perspective, the main reasons | appreciate Agile developmeiti@® o0 Sy STA G a

described aboveBut from a purely personal perspective, the reason | enjoy Agile development is
because it made my job more fun.

Today, thanks to Agile devgment, | interact with customers more than ever before. As a product
owner, | do more demos and am able to provide new features that hit closer to the mark faster and
more frequently than ever before. This in turn means more oohs and ahs from custometsig/hiore
fun for me and more profitable for the business.

Reinvest in Your Development Engine by Improving Your Work
Environment

There are really only five ways to increase the profitability of a business based on software
development: reduce costs viaitsourcing reduce headcount, reduce other expenses, increase
productivity or increase revenueReducing expenses can only go so far. The most expensive part of
software development is the people. Thus, one of the nsosicessful ways to increase profits is to
increase the productivitpf the software development team.

The Agile Workplace

At Litle & Cq developers like the fact that Agile provides the additional challenge of

sohing business problems instead of just technical problems which requires thinking at

a higher level. Developers at Litle report that they have a higher level of job satisfaction

than in previous companies that were not using Agile because they see thtsrasul

their software development efforts installed into production every month. Also, they

fA1S GKS FIFO0G GKIG GKSNB A& YdzOK fSaa ¢2NJ)

Yourdevelopment infrastructure is really no different than the general compafrastructure which
includes your cube or office, the carpet, the artwork on the walls, the company cafeteria, your phone,
your computer, and the company location. These are all part of your work environment. If you have a
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computer that is 5 years old, yowork environment is not as good as if you have a computer that is
only 2 years old. If you are writing in C rather than C+-6rQ#&vayour work environment isub-
optimal.

The closer that your development infrastructure is he tideal environment for your circumstances, the
more productive your team will b&hisprincipalextends to all aspects of the development
environment, from development language, to build system, to biaitch, to issue tracking system, to
the process tht you follow.

Your Development Process is Part of Your Work Environment
Your development process (regardless of how it is implemented), is also part of your work environment.

If as a result of your development process you regularly end up redoing warkdecS LINRPof SyYa ¢S

discovered until just before the release, or projects get cancelled or shelved, then this is also likely to
reduce productivity and job satisfaction. As this process improves, so does your work environment. The
smoother it operates,ite more pleasant your working environment will be.

There are many problems which you may think of as being unrelated to your development process. For
instance, broken builds. Broken builds are simply the result of somebody making an idiotic mistake,

rightKk t SNKIF LA GKFdQa GGNYzS a2YS 2F GKS GAYSI odzi Y2
integrating many changes made by many people for software that has many interdependencies.
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still have to debug complicated problems, port to new platforms, deal with unforeseen circumstances,
etc. However, the state of your process impacts the efficiency with which your effort is applied. For
instance, if your procss is perfect and completely frictionless, then 100% of your effort will be applied
to the work that creates value. If it is rife with problems, it may mean that only 50% (or less!) of your
effort will be applied to work that creates value. If there arelgems with the process, then you are
already expending effort which is essentially wasted. You would be better off investing some of that
effort in removing the problems permanently instead of losing it to friction on a regular basis.
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The Problems with Traditional Development
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organizations that most development organizatidva/e problems with reliably and predictably

producing high quality softwar@©ver and over again peoplesayA ¥ 2yt & ¢S O2dzZ R KA NXB
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There area finite number of software developersp unless we find some magical place to hire more of
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things.
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could use traditional development to reliably and pfe® G | 6 f @ LINRP RdzOS KA 3IK ljdz £ A
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method. It works every time. Just use Niagra and performance improves overnight

If the Niagra method existed, it would have become widespread by now. It would have become the #1
prescribed solution to project performance problems. If it existed and produced the claimed results,

people would start referring to it, and it would spreddtJA Rf @ @ ¢ Kl 1 Qa K2g [/ bbX WI ¢
mainstream. People rapidly adopted them because they provided benefits that anybody could realize.

In fact, there are many proposdukes for traditional development, but ithe long history of traditional
devdopment, no Niagra method has emergedcause the fixesrdy work under special conditions.
Traditional development has resisted significant improvement. It is time to admit that it is highly unlikely
that such a method will ever emerge.

This raises an olmws point. If traditional development is so bad and is such a big failure, then why has

0KS a2F0g6I NB AYyRdZAGNE R2yS 42 AYONBRAOGf& ¢StfK ¢K
absolutely true. It is incredible how much of our daily livessran software and how much software has

positively influenced our quality of life. The benefits of software, when it does finally ship and it does

finally have a high enough level of quality are worth waiting for. Otherwise, of course, there would no

longe be a software industry.

There have been incremental improvements to the software development process which have produced
incremental improvements and have become widespread. Examples are: the use of software

development tools such as source control asslie tracking, breaking down large tasks into small tasks,

nightly builds, onestep build process, moving from procedural programming to objeietnted

programming and many others. The important point here is that each of these improvements have
becomewRSt & | R2LISR YR YIRS (KAy3a &2 YBabléh The 6 SG G SNE
process is still unpredictable and unreliable.
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This is akin to the O(n) approach to problem solving. If you have an algorithm which take$ 100*n
operations, then geing that down to 50*4 is a good thing, but changing the algorithm to be 200*n is
much better. To date, changes to the software process have been of the first variety, shrinking the
constant.

Traditional Development is a Chinese Finger Puzzle

Figure: Chinese Finger Puzzle

hyS 2F GKS RAFTFAOMzZ 6ASa Ay Y2@Ay3d (G2 ! 3AtS RS@OSt 2
from decades ofraditional development makes Agile seem counterintuitive. This knowledge is

embodied in habits, taboos, and ceremonies. There are things which we believe are facts in general

which are actually only facts within the framework of traditional developmbmeffect, Agile is right in

our blind spot.

While many aspects of Agile development are the same as traditional development, many of the
practices of traditional development are actually accommodations for problems that only occur in a
traditional projectand thus are not necessary in an Agile project. We feel that we need these
accommodations because they have always been there, but we need to recognize them for what they
are in order to embrace Agile development.

In traditional development, a frequemésponseto many problems is adding more rigor, taking more

GAYSET FRRAY3 Y2NB RSOGFAfZ YR FRRAY3 Y2NB L2t AOA
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so there is a call for more discipline. This is analogous to the Chinese Finger Fhesl@ution appears

to be adding more policies and procedures (pulling harder on the finger puzzle), but in fact tfi@ensolu

is to simplify (pushing your fingers together.)

S
S
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Problems Hide Longer Than Necessary

Let's say that you have 600 planned work itdorsa six monthrelease. Of course, the system test

comes near the end of the cycle because you kitawll be painful and you don't want to go through

that process more than once. You may do all of the specification and design up front for all of the
changes, or you may do it in batches. Perhaps you then move on to doing all of the coding and testing,
or maybe you start coding as the batches of specifications and designs are finished.

Regardless of the exact process, you won't start to get information about how good the requirements,
specification, design, and coding are until the system test starta. /o may find that the requirement
gathering was done very poorly because the testers can't make heads or tails of how things are
supposed to work.

You now have to take more time than planned because of the revamlired for many or mostf the

600 work items, not just in the coding but also in revisiting the requirements, specifications, and design,
and rewriting the test plans and automated tests. If, instead, you had broken the release into 6
iterationsof 100 work items eachyou wouldhave found the problems associated with th@0 work
itemsduring the first iteration, corrected them, and as a result the impact of those problems would

have been reduced by a factor of 5.

The Testing Gauntlet

Why does it take so long to qualify arelfal [ SGQa 221 G GKA&A I RAFFSNBY
time for a customeidown hot fix in a higimpact area of the code? Your company probably has a

special process for this situation, and once an issue has reached this status, it undougtetiyg

priority and all of the resources it needs. Thus, there will be no dependencies on other issues, no waiting

for somebody to get back from vacation, or any other delays in the critical path other than the time

directly associated with the sdasksrequired to produce the hot fix. Since this involves a filghact

area of the code, it should get the highest level of scrutiny that your organization has to offer: multiple

code reviews, regression tests, manual testing, the addition of new tests, sy, etc.

This type of hot fix typically takes four to eight hours with a worst case of 24 hours. Because time is
critical for this issue, testing is limited to a subset of the testing that is done for a regular release. For
example, only platforrspecific testing or data integrity testing is done first; then the full battery of
testing is done postielivery, which might take another day. Most organizations can turn around a high
guality release that contains just a small change in two days or lgmyifeally have to.

The critical pathexercise just described demonstrates that the actual overhead associated with a single
small change is at most two days. Since most of that overhead is related either to fully automated
testing a to stepping through a manual test plan, and needs to be run through only once, why is it that
S0 many organizations perceive that there is a much larger overhsadhetimes as much as three
months for a oneyear release cycteassociated with getting a pduct out the door?

It boils down to two simple answers: breaking the halbitong iterationgs difficult, and long iterations
hide fundamental problems. To make matters worse, these two problems tend to reinforbedaar.
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The hidden problems help to keep the cycle time long, and the long cycle time helps to keep the
problems hidden.

The many variations of hidden problems all stem from one root cdaséeback on process problems
comes late in the cyclé\s the sayiggoesg | Yy 2dzy OS 2 F LINBOSyYy G2y Aa 62 Nk

The delays associated with process problems being detected late in the cycle occur every release, which
is why so much time is reserved for the end game. It isn't the qualification of the relestgakes so

longr that still takes only two days. It is the process of getting the release to the point that it makes it
through that twoday gauntlet, without any problems, that takes so long.

Code Churn: The Hydra Syndrome

Once system testing begins, there is enormous pressure to both fix problems and meet the deadline.
Many people are making many changes to interdependent systems. Just as module A, which depends on
module B, starts to work with the previous set of chasgnade to module B, the next set of changes to

B comes along and now A no longer works. Plus, the set of changes to A breaks C, and so on. Since so
much is changing, it takes a long time to do roatise analysis to figure out how to solve problems and
make fixes. Sometimes it seems that for every problem solved, two new ones appear.
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of course want to get as much in there as possible. This desirebausilanced against the fact that if

you take too long to get the next release out the door, you may fall behind your competitors or miss out

on opportunities. As the planned release date comes and goes, you get nervous that it is taking too long

and thatyou're going to break all of those promises you made, so you look for sharExgstually, the

release goes out, but it has some problems and has to be patched a few times before settling down.
Everybody remembers that and you vow thmxt time you won't take any shortcuts, thus reinforcing

the belief that shortening the process produces lower quality.
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Short Iterations, The Key to Agile Development

Feedback

We get feedback our whole lives. When we first come into the world, we neestant feedback in

order to learn how to survive. Touching something hot is paigfilhg without food is painful, and
fallingdown stairs is painful. In school we get feedback as to which subjects we are good at and which
subjects we are not so good akle can use this feedback to decide what to do more of, what to avoid
and as an aid to improve, if we are able to.

Feedback is an important part of both learning and remembeiiegaws, rules, and processes that are
allaroundyou, 2 dz R2 y Qi ciusly@tlnk abdut tBe2n\bidt you are constantly reacting to them

and they are second natute you.Because it is second nature, it iseasier to go with the flow than it is

to go against itOn your way to work you drive on the corresitle of the road, you stop at stop signs,

and you stay in your own lane. When you go to lunch, you pay for your food. After work you go to your
K2dzaS AyadSIR 2F 3A2Ay3 (2 a2YSo2Reé StasSQa Kz2dzaSo

It is easy to remember the laws, rules, and processes begausiteract with them every day and you

get feedback in the form of reminders and possibly even unpleasant consequences when you go astray.

A great example of this is the rumble strip that has become commonplace on the side of highways. If for
somereaso® 2 dz aildl NI (2 R NgetFeédb&FiFthelfoknSat IDLB Wafthg rbigedzs) f
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accompanied by flashing lights.

An important part of absorlig all of these laws, rules, and processes is that they are clearly defined,
easy to understand, and easy to remember. For instance, once you have mastered basic physical laws
such as the fact that running at full speed into a door is painful, it is easyderstand the reasoning

behind having an upper limit on the speed of vehicles on public roads. You may disagree with that limit,
but you can generally guess what the limit is for a given stretch of road and it is posted at regular
intervals to help yowscore your guesses. Sometimes there is even a referee.

Another process that you are part of is yaaftware development proces®Vith traditional
development, the feedback is greatly delayed. For instance, it may be six months or a year between
when a cutomer asks for something and you are able to demo it and get feedback on the result.

With Agile, the feedback loop is usually no longer than a month and often on a weeklyAggigis. a
simplerprocess which is more in keeping with natural human rhytlams caabilities. It provides a
more peopleoriented software development environment.

Accidentally Agile

In many ways, what you are doing nowdoubtedly overlaps with thegle practice of short iterations

If you do one or twanajor releases per year, you probably don't think of yourself as doing short
iterations. But hold on, what about all of those release candidgtesproduce near the end of a release
cycle? Sure, you probably released only a t®opthem externally, and even then they were betas, not
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release? How about hot fixes? Customer -@ffs? Builds for QA? Demo builds?

If your customeiis internal, you probably release once or twice per week or perhapst@ieaper day.
Before you start claiming to be agile, however, realize that frequent releases alone do not qualify as
agile development.

You may think of all those unplannadd multiple candidate releases as exceptions or as impediments
to producing higkguality software. Another way to look at it, howevés that change is a natural part of
life and it is better to accepand embrace changas an opportunity and learn how tncorporate it into
our plansrather than expect and hopihat it can be reduced.

The funny thing is that most shops are unconsciodslng variations oAgile Developmentost of the

time. They do an Agile release on a regular basis without eveninggitizand then feel ashamed that

GKSe KIFIR G2 R2 Al ! FTGSNBINRAEX (KSe K2LS (GKSe g2y
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saw it.

| am speaking of maintenanceleases, patchesnd hotfixesForget for the moment that these are

NBEIFGSR 2dzi 2F ySOSaaaride RdzS (G2 LINRPofSYa ¢gAUGK ailKS
intense pressure. Forget for the moment that sometimes you have to redo a hotfix with another hotfix.

The need for the second hotfix is often found by theeitge scrutiny that is in place during the

FFAOSNYIFGK 2F GKS FANRG K2G4FAE YR RdzS G2 GKS FI O
the normal QAprocess.

Think for a moment about how you later felt about that maintenancelre¥eS ® 5 ARY Qi @2 dz G KA
a2YSOKAYy3 tA1S aid22 oFR ¢S KIR (2 R2 AGX odzi 6S N
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maintenance release or pateklease?
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smattering of small enhancements thrown in for good measure to appease a customer or two.
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comparison to your major releases, and it has a fair amount of new features in it. Guess what? This is
very close to Agile development. Surprise! But then of course, you revert back to your old habits

| believethe reason that most shops drift in and out of Agile development is tHas ibetter with our

natural capabilities as people aitds hard to resist it. The challenge is to sustain it. In order to sustain it,
you have to consciousintend to do it. Without conscious intent it is hard to notice the difference
between being on the path and off the path unless you stay on the path for a while. The other problem
is that while everybody in an organization might from time to time akyechronized into an Agile
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rhythm by pure chance, the synchronizing signal of the project plan, habits, and entrenched process
AYGSNFSNBEa 6AGK GKS yIFGdzNI f NKeGKY® ¢Kdzas GKS vyl

Two of the main ingredients of Ag are short iterations and onpiece flow What this amounts to is

doing a small amountof highl £ dz8 ¢2NJ Ay | &K2NI LISNA2R 2F GAYS
requirements and design right, the code is written, that chds the right tests written, and they all

pass.

2 A0K GKA&A AY YAYRTI £SdQa aGr1S I €221 Fd gKIFG | Oidz
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planned release cycle of six months and they also do maintenance work on at least one previous release.
Further, the maintenance work takes up 4 months of effort. Also, in reality that six months planned

release cycle stretches outto 8 months. Insumméark I 6 Qa p Yz2yidKa 2F ySg RSOSH
month of planned testing on that development, 2 months of schedule slip, and 4 months of

maintenance work.

[ SGQa GIF1S I Oft2aSN)f221 G GKS GSadAay3d topeR aOKSR
creep, and the other half of it is unplanned testing and fixing. Scope creep is usually smallish stuff. If we
f221 0 ¢6KIG KFHa y2¢ 0S02YS w Y2yiKa 2F GSadAay3as
fixing, and then going around again aaghin. During this phase, the bugs that are found and fixed also
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implemented Agile process. Agtlsams do smething similar to this, buthey doit intentionallyand as

a result the actual process is much smoother and much shorter.

[ SGQa G2G1rf dz2LJ £t 2F GKS GAYS awLlsSyid o0SAy3a dzyAayid$s
unplanned testing, 1 month of feature creep, and 4 months of thény I y OS 62 NJ] @ ¢ KI G4 Q& 2
out of twelve doing Agile badly!
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When you are doing it intentionally, you can take advantage of the knowledge baiskeas grown up

around Agile and tweak what you are doing to take advantage of what other people have learned. It is

also much easier to get the full benefits on a regular basis when you are doing Agile intentionally.

Unintentionally Agile

In the early day of AccuRev, before we had any customers, we were unintentionally

doing Agile development and we got most of the benefits. As the product gwner

maintained a backlog a simple text fé which was constantly updatethough we

RARY QU dza S G KS S NY awebidBvR deeKiiterationg, Srolighdwe] o | O1 f 2 3 @
dzZa SR G KS GSN¥Xa aLKIaSé | fdstingindiléstor2 Swdevedy | OK LIKI &S
stage was an iteration. AccuRssiFhosted right fromthe first iteration.

While we had done a fair amount of #pnt conceptual design, it was mostly used to
direct our path as we implemented. We used incremental design and Y({&®GNgh we
RARY QiU OFftf AlG GKIF G0 ®creayeRthedests isrkng G KS &1 YS AGSN

36



Fdzy OGA2yFtAGe GKIG 68 KFR AYLESYSYGSR Ay GKI G
integration, we did do nightly buildss well as full builds and fully automattsbt runs

multiple times per day. We were entirely collocdtand we frequently did pair

programming.

We also had two very early customers that used the product for free a year before it
was officially released. They took updates from us every two weeks and gave us
immediate feedback.

Initially we had planned to &r a GUI, build management, issue tracking, replication,

and change packages in the first version. Thankfully, the combination of YAGNI, self
hosting, backlog, and frequent releases kept us focused on the highest business value. It
turned out that the hifpest business value was having a ffiligctioning Streanbased

SCM system that was crepkatform and worked via TCP/IP.

If we had used traditional development, then in the same timeframe we produced

AccuRev 1.0 we would have had a little bit of all effmatures we left out and nothing

to sell for a long time. We would also have missed out on the discovery that took place

during that time via the selfiosting and frequent releasenfortunately, as we grew

S OKIYy3aSR (2 R2 (KA¥IRZ2 AiKSYHIRYRBs$ O2x0I YA S
benefits of our unintentionally Agile ways without even realizinglike only concepts of

Agile that we kept between then and our rediscovery of Agile were automated testing

and YAGNI.

Short Iterations Reschedule Traditional Development Tasks

Consider the various tasks that take place during a release. Basically, there is a preparation phase
consisting of things like gathering and elaborating requirements, creating specifications and designs,
LI I yY Ay 3> S idbycodingintegratiag, iesantiting? andthen the test period.

Specify Design Code integrate Test

Figure: traditional development during a release.

Short iterations are primarily a rescheduling of the many tasks involved in a single traditional release.
Each task writing the specdoing the design, writing the code, writing the automated tests,efor

any particular change still takes the same amount of time. The difference is that instdabeftasks
being spread out over the full timeframe of a releatbmse tasks now occwrithin an iteration which

may be anywhere from a week to a month in length.
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Figure: rescheduling of activities.

Say Goodbye to Feature Creep

During the long march from the start of a project to shipping it, the pressure to add more work items to
the release grows and grows. After all, what are one or two more items among 500? Surely there will be
time to fit them in!

How soon we forget our arehemesis: feature cree@Before you know it, you've been seduced into
adding an extra 3@ork items to the plan and the code freedate is upon you. Somehow you have
ended up doing lots of small new items but you still haven't done some of the-nawstitems from the
original plan. But that's OK; you still have a lorg} fgeriod at the end, so you can get at least some of
those items done then. You would like to have a kighlity release as close to dime as possible. So,
painful as it may be, you cut some of those mhave items from the plan and target a new do¥on
release for them right after the main release.

Feature creep is a function of the time between releases. The more features you add, the longer it takes
to get the release done, the more opportunity you have for feature creep. This reinforces trepperc
that releases take a long time which reinforces the bad habit of feature creep.

With short iterations the development cyclés usually on the order of a week to a month. If a feature
that was not previously considered important is escalated inrjyiat only has to wait until the next
iteration to get attention. In order to get into the iteration, something else will have to be taken out.
This process serves to reduce the need for and the effects of feature creep.

Final Qualification of a Release

[ SdQa Gr1S I €221 FG Fy AYLRNIFYG aLsSOod 2F GNI RA
The activities that take place from cofleeze to release involve a rapidly repeating mix of test case

writing, test automation, testing, andcodin®d ¢ KA a O2RAYy 3 ®é& eFIWSPI Of &8 £ SRK €
many problems found during the first round of testing and for a while the number of issues will go up

and down with no discernable pattern until finally it declines to an accdetigyel and the product

ships. The whole time there is a struggle between the desire for high quality and the desire to ship the

product.
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In an Agile project, all of the test writing for each work item is redistributed to whichever iteration the
work itemwill be done in. Thus, there is no test writing period during the end game of a release, which
significantly shortens the time between code freeze and release. Also, since a work item is not
considered done until all of its tests pass, the only problemnsd after code freeze are those that can
only be found after code freeze. As a result, the number of problems found after code freeze is very
small and the number of test/fix cycles is very low.

Remote Feedback

Perhaps your team has recently expanded,edidistributed team members, or started doing
outsourcingwith a team half way around the world only to find that code churn has not only gotten
worse but now it is also harder to coordinate with others to track down and correct thggmo One of
the biggest problems with distributed development is communication. It is especially difficult to
accurately gauge progress, spot the cause of problems, and determine the result of corrective action.
These are the exact same trouble spots @& wollocatedteams, they are just amplified in proportion to
the amount of physical separation.

One of the useful sideffects of short iterations is that you can get a true picture of actual status and
progress more quickly from teantisat are far away. Let's say you have just added an offshore
development team that you haven't worked with before. In a traditional project, you may get frequent
status reports saying that everything is going well, but how can you teliiyWith the short iterations

of an Agile project, you can expect to get working software on a regular basis. If you don't, or if it has
less functionality than promised, that's another indication of trouble. In a more positive light, getting
working coa on a regular basis that is demonstrated to have the promised functionality provides
confidence that you catrust the remote team
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Dealing with Uncertainty

Software Development is Inherently Unpredictable

It is impossible to know exactly how many amers or users you will have, exactly what features will

bring in the most revenue, which implementation technologies will work the best for you, the effective

useful life of various implementation technologies, or which of many posfehtares and

combhations of featuresvill best satisfy your users.2 dzQd # NJoASy 3 2y Gl a1a GKFdG KI
before,solving problems fonew circumstances, angsing new technologies

To account for all of thigou mustuse creativitymake guessesand use triahnd error. All of these
techniques are essentially variations of predicting the futédre a result, aftware projects are highly
unpredictable More often than not they are either late, over budget, missing originally planned
contents, much lower in quality than originally plarther a mix of all of the alve.

One of the perceptions of Agile development is that because it is hard to know exactly what will happen

with a software project, you might as well give up on predictabitighedules, and traditional project

LX FyYyAy3dd Ly NBGdzNYI @2dz gAff 3ISH GKS KAIKSAG LINRA
bad. After all, big releases are rarely delivered with the originally planned content aritheally

planned schedule.

This sounds wonderful to developers. Finally! Somebody has come out and said it. The crazy deadlines
and pressure are off. The inherent unpredictability of software development has been exposed! Vive la
revolution! But hold on a moment. There are othgrofessionsvhich have similar problems and they

have evolved effective techniques to cope with unpredictability

Sales are Inherently Unpredictable

Anotherprofessionthat has similar problas with predictabitly is salesl know what you are thinking.

2 KFG 322R FNB alfSaLIS2Lx S ¥F2 NKbebadise oodisdffwaressellll S R2 S &
itself and theonly thing sales people are good at is wining and dining manageimender to push

unwanted products onto unsuspecting users and running off with their cash.

| used to think that as well until | experienced the benefita gbod sale®rganizatiorfirst hand. It

turns out thatsales organizationare remarkably goodt dealing with unpredictabilitySales people

can't predict exactly which deals will come in during a quarter, nor exactly what the amount of any
particular deal will be, but they are expected to hit their quotas and they are expected to show results
on aregular basis. CEGare perfectly happy with how their sales force goes about their process. They
may not always be happy with the actual results, but they approve of the process. It is surprising in
contrast that not only is the predictabilityf softwareprojectsworse thansales projectiongit is

tolerated more.

Successful businesses rely on sales forces to predict the future sitinpaisinglyhigh degree of
accuracyOn the surface this may seem impossible. It would seem that developgesruch more
control over their own destiny. Whether somebody will be interested in buying a product on a given
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date or how much they will be interested in buying seems completely random and unpredictable.
Similarly, whether there is a sufficiently weiforming algorithm to solve a problem and exactly how
long it will take to find it, implement it, and verify it also seems completely random and unpredictable.

I'm not suggesting that sales and engineering are identical or that development should fodlow t

SEFYLX S 2F ¢6KIG altSa R2Sa SEFIOGted LQY 2yte daAaAy

successfully deals with the problem of unpredictability. How the unpredictability manifests is not exactly
the same. Good unpredictability happens in sasesnetimes an order will come in out of the blue and

NBIljdZANE OSNE fAGGES STF2NI G2 Oft2aSo {FfSaLsS2Lx S

often. There is a similar phenomenon in software development. That's called "finishing ahaad.b
Also rare! In any case, unpredictable is unpredictable.

Predicting the Future

Predicting the future is hard. The more information you gather and the more variables you consider, the
better your prediction will be, but the moréme your predictiorwill take.Consider the problem of
predicting the weather. Modern forecasting software is pretty good, but the further out you look, the
longer it takes for the forecast to run and the more likely it is for the forecast to finish after the day you
are forecastingto have already come and gone.

Sometimes it seems like technology and user needs change almost as frequently as the weather, making
prediction equally difficult. Aie more possibilities you take into account when you design your software,
the bigge and more compleyour design will becomehe longer it will take you to produce the design.

The bigger and more complex your design becomes, the more likely it is that you will have difficult
design problems to solve. Solving difficult design probleamstake a long time. Once you've finished

this big and complex design, it will take a proportionately long time to implement that design.

When you put all of this together it is obvious that the more accurately you try to predict the future, the
more timeand effort it will take. The question is, how do you decide when your design is good enough?
If you take it too far, you'll either never finish your design, or you'll never ship your software. But if you
don't spend enough time on design, you may end g wnhappy users or software that needs to be
rewritten.

Sales Techniques for Managing Unpredictability

Sales organizatiorrely onfour techniques to manage ymedictabilitythat are directly applicable to

software developmentusing a sales pipelinglividing time up into short intervaléprecasting, and
processimprovemenf. S Qa GF 1S | €221 4 SIOK 2F G4KSasS Ay
development.

Sales Pipeline
Here is what aaw sales database might look liketiout doing forecasting. It is just a list of people that
sales has been in contact with. If the contact has expressed an interest in a certain amount of product,
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then the potential amount of the sale (opportunity) is listed. From this list it is prettginimpossible to
predict sales.

Account Opportunity
World Wide Widgets unknown
Polyphonic unknown
Zoom $ 20,000.00
Amazing Movies unknown
Boxes and more $ 2,000.00
Shoesource $ 10,000.00
Just In Time Gizmos $ 1,000.00
Acme Inc. unknown
Local Express $ 4,000.00
PDA Software $ 30,000.00
Ziffy $ 50,000.00
FlipFlap $ 40,000.00
Circuit Town unknown
HappySoft $ 40,000.00
FinTransCo $ 50,000.00

In order to provide more information, each opportunity is associated tighcurrent point to which it

has advanced in what is called the sales pipeliine pipelinds just a series of stageBhe input to the

pipeline is people that have either contacted or been contacted by the organization. They may be

contacting the orgaization out of curiosity, real interest, or they may just have the wrong number or e
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pipeline stages: suspect, qualified, interested, technical winnegsiwin, in purchasing, and received

purchase order
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Each of these pipeline stages acts as a fifeu assign a probability to each opportunity based on the
stage that it is inThe further along an opportunity is the pipeline, the more likely it is to result in a
sale.

The Software Development Pipeline

The sales pipeline should seem very familiar to you. It is analogous tgpicalsteps in thesoftware
development processlhere are set process stages teaich work item goes through such as
requirements gatheringrequirements specification, design, development, integration, Réchaps that
sounds more like waterfall development than Agile developmerd A £ S R 2 S &lgp@ént K| @S
stages, right?

puls
(7))
[\

But when was the last time you saw code spontaneously pop into existence without being written, or
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software go through @ascae of stages. Even if it is a fuzzy idea, change starts with a concept for what

needs to be done. From this concept comes a plan. The plan may exist only as a flash of insight in the

mind of the developer and they may not even be conscious of it, but tiseaievays a plan. From the

plan comes the code. Lastly, the proof of the original concept comes from trying the result. Thus, even in

the least rigorous of environments, working on a single issue, there is at least afF@tegs that is

followed.
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All ofthe stages described may be intermingléave no clear start or finish, and be repeated multiple
times, but they are thereHere is an example set of stages for software development.

Deliverable

Figure:an examplesoftware development cascade.

The value of theascadewhen applied to a single work item, is in producing a well defined series of
steps which when followed will detect and filteut problems. For any particular development team,
those steps may vary a great dealt by refining the steps and applying them consistently, you have a
higher likelihood of producing consistent results.

Each othe stages of development alservesasa predictor For instance, you know that if a task is in
the design phse and it is taking much more time than expected or there is a problem which is proving
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to be a tough nut to crack, there is a good chance that all furtherphased f 06S RAFTFAOdA G d L
guaranteed, but it is a good leading indicator.

Sales Quarters

Sales divides the year up irshort periods of time calleduarters.Each quarter consists of three
months and there are four quarters in the yed@he quarters are also part of the pipeline. The overall
pipeline consists of opportunities & are distributed across the quarters and also associated with a
particular pipeline stage.

The combination of pipeline stages and quarters also serves to surface problems. If an opportunity is
stuck at one stage in the pipeline, it gives you an earlylbeg that there may be a problerfi.an
opportunity has been forecast for a particular quarter, but a problem ariseanibemoved to another
guarter further out. On the other hand, if it starts to move through the stages more rapidly than
predicted, i is often moved to a quarter closer to the current date.

Short Iterations

Agile development uses short iterations in much the same way that sales uses quarters. Each release is
broken up into short iterations, typically a month or Ie$&e high value wéris planned for earlier

iterations, and the lower value work is planned for later iterations.

By breaking the release up into short iterations, there is a much lower chance that any one of them is
delayed. If there is a problem in an iteration, none o flanctionality leading up to the problem
AGSNYGA2Y A& GKSEtR K2adl 3S¢ dzyiAat GKS OFdzaS 2F (K

If a work itemhas been planned for a particular iteration, but a problem arises or its values ditagan
be easily moved to a later iteration. On the other hand, if its value rises it can be moved to an earlier
iteration.

This is completely in line with customer expectations. Which would you rather do, tell a customer that

all of the changesyoupwoA 8 SR gAtf 0SS LGS FyR &2dzONB y2i SEI O
estimate is, or tell them that 95% of what you planned will in fact be delivered on time and 5% is
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Sales Forecast

Sales usethe pipelineto produce a sales foreca$tor each opportunity, the probability msultiplied by
the deal size to produce a weighted amount. You add up all of the weighted amounts, and that produces
your sales forecast.
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Salesp erson Account Opportunity Stage Quarter Weighted

Opportunity

joe World Wide Widgets $ 5,000.00 10% Q1 $ 500.00
Joe Zoom $ 20,000.00 50% Q1 $ 10,000.00
libby Amagzing Movies $ 5,000.00 90% Q1 $ 4,500.00
libby Boxes and more $ 2,000.00 100% Q1 $ 2,000.00
$ 32,000.00 $ 17,000.00

joe Just In Time Gizmos $ 1,000.00 25% Q2 $ 250.00
susan Acme Inc. $ 10,000.00 25% Q2 $ 2,500.00
frank Local Express $ 4,000.00 50% Q2 $ 2,000.00
Tim PDA Software $ 30,000.00 25% Q2 $ 7,500.00
$ 45,000.00 $ 12,250.00

Libby Ziffy $ 50,000.00 10% Q3 $ 5,000.00
Joe FlipFlap $ 40,000.00 10% Q3 $ 4,000.00
Susan Circuit Town $ 30,000.00 10% Q3 $ 3,000.00
Frank HappySoft $ 40,000.00 10% Q3 $ 4,000.00
$160,000.00 $ 16,000.00

Figure: Salesofecast example

The sales forecast is a surprisingly accurate and effectivevtioh is based on two underlying
assumptionsFirst, it is impossible teeliably predict the outcome of any particular opportuniiy the
pipeline. Second, it is possible to organize opportunities in such a way that you can make useful
predictionson your pipeline as a wholnd act on that information in ordeo further increase the
accuracy of your predictions.

It gives you a heads up on problems early so that you can react. Not getting enough leads? Focus on
marketing Not doing enough demos? Focus on sales. Not getting enough technicalReiciss on

product. Not getting enough business wins? Focus on sales tools and messaging for management. The
forecast also helps in predicting cash floworder to help with financial planning.

The sales forecast does rely heavily orrfeey factors for accuracy: the accuracy of the sales model

itself, the experience of the salespeople, the number of salespeople, and the number of opportunities in

the pipeline. If you have just created a sales model, it is unlikely to be very accutaie, A & R2 Say Qi
matter as long as you continuously refine the model based on your experience.
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Some salespeople are very good at keeping their sales data up to date and as accurate as possible, and
others are not as good. The more that the salespeople belietlee model and work with it, the better
data you will have as input into the model.

Of course, the more salespeople you have, and the more deals you have in the pipeline, the less
sensitive the model is to problems with individual salespeople or ingivideals and thus the more
effective it is at forecasting actual sales.

Sales Process

The sales pipeline and forecast are all part of the sales process. In most sales organizations, at least the

good ones, the process is encapsulated in a document argllpps PowerPoint presentation. Both

documents are kept short. As parts of the process are shown to work well or not so well, the process is
updated and the sales process documents are updated to reflect the changes. Changes are

communicated to the wholéeam in real time and at the beginning of each quarter there is a sales
G1AO012FFé¢ HKAOK NBOGASga (GKS LINRPOSaa FyR KAIKEAIKIG
participants what the process is and how it works. As a result, whatdxampear on the surface to be a

completely unpredictable process becomes surprisingly predictable. Of course, there are always
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The Business Side of Agile Development

What sales does and what Agile teantsadeexactlythe same! They are both working with

unpredictable quantities. Developers in an Agile team may not be able to predict exactly what will be
the result of any particular release and sometimes not even the result of an iteration, but they can be
held accountable to produce a regular flow of high business value software on a regular basis and to be
able to demonstrate that the software is actually done on a regular basis as well.

So, if the organization is comfortable with the sales process, sheuld be equally comfortable with

Agile development. In fact, anybody involved in the business side of software development should be
very uncomfortable with anything other than Agile development and be actively working to figure out
how to get their deelopment process to be more like sales.

Art vs. Manufacturing

One objection to thinking of software development as predictable is that software development is a

ONBIlI GAGS LINRPOS&aad 5SOSt2LISNAR 2F0Sy NBFTSNave2 ogKI
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a welldefined problem but that the process of software development is a creative endeavor and cannot
benefit from the same kindf thinking that goes into designing software.

On the other sidethe businesgrefers a weldefined process, closer to a manufacturing approath
the predictability of an ssembly lineThis creates a constant friction where neither side gets what it
gl ytaeo 9+ OK aARS 0StAS@YSa GKIG GKS 20KSNJ a2dzad R?2

47



Creativity vs Infrastructure

Another way toincrease overalpredictability is to make a clear separation between creativity and
infrastructure.After spending many years involved in thinkaigput how to improve the process of
software development, experience has convinced me that a great deal of the process of developing
software can be categorized as infrastructure. This infrastructure supports the creative parts of the
software developmenprocess, but cabe clearly delineated from it and dealt with independently.

The parts of the software development process that | associate with creativity are things like deciding
which markets to go after; deciding which features to do; inventing nearitfigns; deciding which
algorithms to use; and writing user stories, documentation, tests, and the code itself. The parts of the
software development process that | associate with infrastructure are things like scheduling and running
builds, getting codeniand out of your SCM system, tracking project management informatasigning
issuesrunning automated tests, and the exact process that you use to orchestrate your software
development activities.

Agile Provides a Manufacturing Platform for Creative Activities

Byusing short iterations and orgieceflow anddrawing a clear line between creativity and
infrastructure, you can create a very stable and predictable manufacturing platform that forms the
foundation of your creative activities

Only work thatis deemed ready for the iteration goes into the iteration, minimizing reworkce work

is in the current iterationt is completed, testedand integrated If there is a problem durin@assembly
the work is removed. Work is started and taken all theywaa deploymenteady state as fast as
possible so that problems are found as fast as possible and either dealt with or removed right away,
keeping the work constantly flowing. The iterations provide regular and predictable milestones for
gauging real mject progress and statusVith Agile,both development and management get what they
want.
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The Software Development Lifecycle

All Phases of Software Development are Variations on a Theme

It is easy to think of specification, estimation, planning, desigplementation, and customer feedback

as completely separate and unrelated activities. However, a useful way to think about them is as
variations on a theme where the theme is producing a product which provides the best return on
investment as measured likie ratio of revenues to cost. Each of the phases of the development life

cycle can be thought of as a combination of discovery, prediction, and design. The prediction comes into
play when you make a decision. When you decide that you will scheduleieutartequirement to be
implemented in your product, you are predicting that the end result is something that will provide value
to the customer. You have no way of being sure until the customer has actually used it as part of their
normal course of busass.

What does it matter if in fact it is true that all of these activities are variations on a theme? | believe it
provides a conceptual framewaork that can help us make better decisions about the products we create
and the way we go about creating them.

Requirements Gathering is Not Design

Requirementgathering is not the process of finding out what customers need, it is the process of
understanding the customer. The problem with producing elaborate requirements is not just that

requirements changeovér A YS 2 NJ G KI 4 LIS2L)X S OKIy3aS G4KSANI YAYR&
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spend money on. At best, requirements are an approximation of what customedsareka best guess

of what will provide them value at the time that they actually use what you implement for them.

Gathering requirements from customers and the market in general is much like removing compiler
errors. For any particular module that yoweaworking on, the first error is the most accurate and

accuracy goes downhill rapidly from there. After you fix the first error, the results from your compiler or
IDE will probably be very different. This is the same with customer requirements. For &inylpar

functional area, the first thing customers ask for is most likely the most accurate. Once they see the new
version which incorporates that feedback, what they want next is probably very different than what

they would have asked for next before thegw the new version.

The most you can hope for is to gather information and ideas that are useful in producing a successful
product. If you just build whatever customers ask for, then you are ceding design to them. Customers
cannot design for you. If tyecan then they are not just customers they are also designers. It may be
that in your situation your customer is also a designer, but then you should explicitly think of them that
way. Otherwise, you run the risk of making the mistake of blending theepeoaf gathering

requirements and creating a design.

When you have multiple customers, it is especially true that the customer cannot tell you what they
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need. It is rare that you will be able to do everything that all customers asked for, let alonelengryt
that any one customer asked for and thus you will have to predict which combination of requests that
your customers asked for will produce the best result.

Specification is Design

When you write a Marketing Requirements Document, Product Requirenb®dament, Specification
Document, or whatever combination of documents you create along these lines and whatever you call
them, let's call that "specification." A specification is a design. It is a design because you are taking all of
the feedback from theustomer and saying, at a high level, "this is what will provide value to the
customer." You are deciding and predicting that this specification rather than any other specification is
the way to go forward. It is the same as deciding that this line oé esdhat line of code is the right

way to go.

Specification is the First Approximation

When working with software, even if you have clear requirements/specifications that you have
validated with users, it is not always clear how you will implement tHBra.specification is an
approximation in two ways. First, it is only an approximation of what users actually want. Second, it is
only an approximation of the final result. This same statement holds true at every stage of the game,
from specification to degh, to plans, to estimates, to the code itself. From initial customer interaction
to final implementation you are building approximation on top of approximation.

I'm not advocating against specification, estimation, or design. It is useful and even mgd¢essa

produce these, and you will often hit on solutions or eliminate problems much more quickly and much
more economically than jumping right to implementation, but in the end they are still only an
approximation of reality, an interlocking web of educdiguesses.

Not until you actually attempt to create something real will you find out how close to reality all of these
approximations are and the real costs and difficulties involved. The longer you take to turn these
approximations into reality, the merlikely it is that they will be inaccurate and the larger those
inaccuracies will be.

Estimation is Design

Estimation, which is also another word for approximation, is part of design. If somebody gives you a
requirement do you just shout out a random nuerkas the estimate? The accuracy of your estimate

depends on the amount of design that you put into it. You may not think of estimation as design, but it

Aae [ SGQa are GKFd a2yYSo2Reé aléa aL ySSR Ve Y2RdzZ S
such a module at hand, you will give an estimate that involves integrating the existing module into the
2O0SNI ff LINPRAZOG® 5SOARAY3I G2 dzasS GKI G Y2Rdz S Aa |
hand, you will give an answer based on youoipeixperience doing the exact same thing. The decision

to use an approach similar to a past experience is also a design decision. It is part of creating the final

design.
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On the other hand, if you are given a more complicated requirement, then you walibpty break it

down into subtasks and estimate those. That forces you to think about what it will really take to

implement the requirement. The process of deciding what the subtasks are is actually design. The more

design you do, the more accurateyoyca 6 S® ¢ KS | OOdzN} O0& 2F |y SadAyYldGa
3dzSaaé¢ (G2 RSEAQGSNE 2F LINBPRdzOGZ FNRBY O2YLX SGS LINBR
Mmn RFE&@aé¢ (2 aAG G221 mMno K2dz2NE®E ¢ K &ndhdvknBeNds I & LIS O
counting. When welknown tasks are what is at hand, then it is a matter of counting. If you know you

need to change 20 dialogs and each change will take 10 minutes then you know the task will take 200
YAYydzi Sad ¢ KI { Q3&aou aekdvid firoBuceSsantzthifighthtthas névér beén done before,
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Planning is Design

The specific set of features that go into a product is in fact a deBig selecting that set, you are

deciding (predicting) that this is the optimal set of features to achieve a chosen goal. While it is true that
you may just be choosing a set of work items that sum up to the available time for a release, that is still
dedgn, but perhaps not the optimal design.

Design is Design

ho@Aazdzatesr GKS FOGAGAGASE GKIFIG ¢S aa20A1GS 6A0K
design that you have prior to implementation may be a fully fleshed out design document veitbf lot

illustrative figures, it may be in the form of UML, or it might be entirely in your head. As with

requirements and estimation, the design is also an approximation. The design that you do prior to
implementation is only an approximation because duiimglementation you have still more design to

R2 YR @2dz gAff RAAO2OSNIAYF2NNIGA2Y GKIFIG &@2dz RAR

Implementation is Design

During implementation you are doing two kinds of design: magsign and redesign. Micredesign is

all of the little decisions you make while coding. Will you use a vector or a diiniag list? Will you

specify an index or let the RDBMS do it for you on the fly@dRegn happens when you find out that

once it came time to implement something, anexpected problem arose. For instance, the design

specifies the use of a particular thitdlF NIie@ f A6 NI NBEX o6dzi Ay NBFtAdGe OGKI G
functionality that it claimed to provide. Another example is that the implementation works fine, but

AAAAA
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Final Validation of the Design

Finally, when you deliver new features to customers, you discover how close your approximations were.

You discover what customer3 IS | yR R2y Qi fA1SZ gKIG GKS& dzasS | yR
pay for and what they will not pay for, what provides value and what does not provide value. This

information can then be used to determine what you will put more effort into and wioatwill

discontinue. The tighter you can make the loop from discovery to delivery, the faster you can produce

the product that your customers really value.
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Software Development is a Search Algorithm

How we think about something can have a profound effect on how we do that thing. Thinkimg of
process of software development as a search algorithm rather than as the process of building software
can lead to making better decisions about the products we create and the way we go about creating
them.

The Search For Value

The end goal of designirsgftware is to produce something which provides a benefit that is large
enough for one or more customers to at least cover the cost of its production. Of course, the higher the
value of that benefit, the more that folks will pay for it. On the other siflthe equation you want to
provide that benefit at the lowest cost. There is a point of diminishing returns both in looking for the
highest possible value and in looking for the lowest possible cost.

As much as we might want this process to be deterriiisO> A0 Aay Qi o Wwdzaid o6S
R2SayQd YSIy LIS2LXS oAttt dzaS AGZ yR 2dzaid 0SSO
want for it. The only way to truly find out is to produce something and see how much value can be
realizd from it, for instance by charging money for it.

Ol dz&
l dza §

The Max For the Minimum

In other words, producing software is a classic min/max search. You are searching for business
opportunities with maximum value and implementations which minimize cost. You cdndhihas a

huge graph of opportunities and below each opportunity node is another graph of possible
implementations. Complicating this is the fact that you would like the features to be close to each other
from a market perspective in order to maximitetleverage of your sales and marketing departments
and you would also like to have as much common implementation as possible in order to maximize the
leverage of your existing implementation and engineering resources. For both you would also like to
leverage your core competencies.

The faster you can traverse this graph, the faster you will unlock business value. Unfortunately, you only
KFE@S + FAYAOGS yY2dzyd 2F GAYS YR NBa2dzZNDOSasz az
variations and eeing how they sell. Plus, the search space is infinite. So, you have to make predictions.
You look for ways to eliminate certain paths and to get more information about other paths without
actually implementing them. Whatever your methods are for figudogwhat to produce, they are all

based around searching the solution spaceass &nd efficiently as possible

(07
N

Searching For Value in All The Right Places

You may think that only parts of the development process are parts of this search, but doirblisaitwi
the effectiveness of your searching. For instance, if you arbitrarily decide that a particular feature is
what your customer wants and you then spend a huge amount of time talking to your customer base
about the requirements for that feature, yaare limiting your search to the various ways to do that
feature, but what if the perfect implementation of that feature is only worth $10? You are then
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searching within a low value set of possibilities. Before you dive in too deep, spend a fair amaonat of t
at a high level so as to maximize the value of searching at the next level down.

Keypad entry
Redial
Create contact

Receive call
Callwaiting
Contactdb Voice mail
- 3-way call
Edit Speaker ph
Browse peakerphone

Mute
Create .
Remove Videocall

] dial
3pty db Search p\?sgedial
-or-
for () {this.equals(...); ... }
' o
do{ this equals{...); ... } while {);

Figure: Multiple Levels of Search

The entire development lifecycle is part of your search. The first level of searching is to find potential

high value opportunites ftrd ¢ KA OK (G2 ONBF (S ySg FdzyQuAazylftAdeod
opportunity too quickly because implementation may cost more than the value to the customer. There

I NE dzadzr tte | @FNRARSGe 2F gl &a G aparicufardashytdo 42 YSiK
quickly because there may be a cheaper implementation. And of course in order for the customer to

determine whether they want to pay you or not they need to get their hands on it or at least see it in

action. So, you are searchif@ opportunities and then within the opportunities you are searching for
implementations and then you need to circle back with the customer to check the results.

Responding Rapidly is Better Than Providing Complete Feature Sets
2 KSy ¢S RSara3ady | yS¢g FSIGdNBsT ¢S ISYSNIt dGKAY]|l Ay
which together provide the new feature. For instance, if you were adding a calctéatture, the

feature set would include things like plus, minus, multiplication, division, memory, clear, equals, etc. We
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long time until the nextelease so we better make the best guess that we can. Not only will it be a fairly

f2y3 GAYS dzydAatf GKS ySEG NBtSIFasSz GKSNB A& | 322R

this area in the next release, if ever. To increase the chancesladiimg the set of features that the
customer really needs, we usually end up including many more features than the customer really does
need.

ISGQa ale e2dz KIS GKS OFLI OAGE G2 LINPRIzZOS wmn ySé
months. Withamg 1 K 2 F 2 @3SNKSI| RI evel belie monthdarkéthgwamtStd dddizNS &

features for 4 new functional areas. Each functional areaahfasture set composed db
interdependentfeatures.

The response from the market is that three of the newdiimnal areas are worthwhile, and of the 45
features in those areas, 25 of them are exactly what people wanted. That means you got a 41% hit rate.
Not too bad. Marketing has now lost interest in the area that got no market interest, and has new ideas
aboutwhat to do next in the three areas that were worthwhile. This time around they ask for two new
functional areas and 30 new featurasthe three existing areas for a total of 60 new features.

The response from the market is that one of the new functi@mahs is worthwhile, and of the 15
features in that area, 10 of them are exactly what people wanted. Of the 30 new features for the

SEA&GAYI FdzyOlAazylft | NBlax uwp 2F GKSY INB SEI Ot e
ahitrate of 58%® ¢ KI 1 Qa o0SGGSNJ GKIy GKS LINB@OA2dza NBf SIas

rate for these two releases is just 50%, which means that half of all of your effort was wasted.

The hit rate is generally proportional to the distance that a neatdre is from existing functionality. If it
is a new feature in aaxisting functional area, it {grobably going to be successful. If it is a feature based
on a feature based on a feature in a new functional area, it is much less likely to be successful.

One more thing to notice in the example is that customers using the new features in the initial release
had to wait seven months to get the features that comprised the actual set of features required to
provide the full feature set.

Minimally Useful Feature Sets

With Agile development, we can use an alternative method for producing feature sets which is faster
and produces less waste. Instead of always trying to provide a full feature set the first time around,
which almost never succeeds anyway, provitgead minimally useful feature sets. That is, the minimal
set of features required to provide new value. For instance, in the calculator example it may be that
many users asked for the ability to sum a list of values. The minimal set of features rdquiteat is

just addition andequals. From a traditional perspective, this list of features is incomplete.

The idea of producing an incomplete feature set is counterintuitive. There are a number of
circumstances working together to produce the illusionttbemplete feature sets are the better

approach. In traditional development, it takes a long time to produce a new release. So, if you delivered
a minimal feature set in a traditional development context, it would be a long time before you could
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deliver anupdate to create a more complete feature set. However, one of the primary advantages of
Agile development is the ability to respond rapidly.

By taking advantage of this fact and using short iterations, you can produce a release which contains
useful subses of new functional areas. With the same capacity you can for instance produce 2 new
features in 5 new functional areas.

By comparison, the Agile team may have delivered less of what the customer needed initially, but they

can now turn around exactly whas neededhextin the very next iterationPossessing theapability to

RSt AGSNI NI LIARtf&@ Aa Y2NB QGlftdado6tS GKIFIy GNBAY3 G2 R
customer need.

Based on the success or failure of those features you candbeide what to do in the next release.
Releasingrour product with these featureis not the only wayo get feedback, but itsthe most
effective wayUsing short iterations, yocan getfeedbackmuch more frequently than with traditional
development Usng this tighter feedback loop, yowill logically converge on the Higst value solution
much faster.

Getting Customer Feedback Faster

There are many techniques for finding out what customers want, producing something which customers
can provide feedbackn as well as techniques for getting customer feedback more easily. For getting
customer feedback faster you can use walyvey tools like surveymonkey.com, and waziabled issue
tracking systems for customers to submit enhancement requests and indicsitedgrioritization. You

can also encourage customers to produce user stories and use cases.

For producing something that a customer can provide feedback on there is:upsclrototypes, short
iterations to provide a suet of the full feature set, anekeb demos.
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Fitting Work into Short Iterations

An essential part of Agile is breaking your release up into short iterations. A common objection to this is:
G2SQ@YS 324 t20a 2F o0A3 OKIy3aSa (GKFdG FNBE StlaldbKk Y2 NB
Ayid2 | 2yS Y2y iK AGSNYIGA2ys ' 3AES g2yQl 62N)] F2N
RAFTFSNBYy (G &arl Sao WwWdzad 0650l dza8S &2dz y2NXIffé R2 Kdzy
your software too big for Agile.

Divide and Conquer

When doing traditional developmen®, 2 dz KI @S I GAYSFNI YS F2NJ YI 22NJ NBEf
NAIKGE F2N & 2@ GKRDNdZY & YIRy @2amft t aLISyR (22 YdzOK i
@ 2dzQf f YA a dAs & reduletiNdisiay rdiivat®do dreak thework up into small iterations, let

alone break individual tasks into smaller tadkstead, you are in the habit of having long release cycles

that can accommodate multiple large developméasksd | 2 dz K I @S ¢yQur divide ahd G 2 0 dzA f
conquer muscles. Certainly, many projects use project milestones, but those are not the same as

iterations. Although you may not be in the habit of breaking up large tasks, it is easy to start doing it and

over time it will become seconadhture.

C2NJ I GNIRAGAZ2YLEFE LINRP2SOGxX ¢KSYy LIXIyyAaAy3a | NBfSIa
NEf SIFasS 3IABSy G(GKS NBtSFHaS GAYSTNIYS yR (4KS ydzyo$S
AAYLX AOAGR I f SiicRias dt@o2rionth déavelbpmardNiBe@réni@ éand 3 developers and

dzaS | Y2ydK +a GKS AGSNYXrdAaAz2y aAral So [SGQa OFff A
work into the release as in the big block at the top of the following figure.
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In the middle of the figure we can see the work that was completed by the seven developers in more
detail. From the perspective of trying to fit things into iterations, the work is fairly arbitrarily ldidtou
may be due to dependencies, or it may actually be entirely arbitrary.

2S5 gAft 3ASG ol O1 G2 GKS O2YLIX AOFGAZ2Y 2F RSLISYRSYO
there are no dependencies. At the bottom of the figure, the work for the reldws been arranged by
size. At the top there are a couple of two month tasks. There are also two one month tasks, etc.

If you were to arrange the tasks in your own projects in a similar fashion, what percentage of tasks could
be done in less than a montf schedule time? In the example, it is about 70%. This is actually fairly
typical.

b2g O2YyAARSNI GKS omx> 2F @2dzNJ GFala 6KAOK R2y Qi FA
be broken down into logical sttiasks whickcould be done in less thammonth of schedule time? By

subi F 414 L YSFy (Fala 6KAOK I NB GKS GFG2YAO dzyAlé :
broken down any further. If you did, it would result in unfinished work. By that | mean code that would

produce thewrongresul @ C2NJ Ayadl yoOSs @2dz YAIKG 6S FoftS G2
OdzNNBy i o0SKIF@A2NE R2SayQi FRR Fye yhSpgathofdzfiighéri 2y | f A
level goal.

Breaking Components into Pieces
In the early days of AccuResirca 2002, we planned to implement a feature called
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components We did lots & design and wrote lots of code.&\bbserved during

development that components had many more special cases and performance issues

than we had anticipated. At that time we belied that we needed to get it all working

G 2y0Ssz a2 ¢S RARywtpartsSdBe/funQianglity AEReGtdEIYNS £ ST a A y 3
S RSOARSR ¢S délaydre Fest 6f the funEtiBralNRRSo selved

components.

Sametimes even a piece af bigger whole has value to the user. For instance, a part of
defining components is to say which files and directories are included and which are

not. Defining include/exclude rules is relatively straightforward. We eventually realized
that the include/exlude part of the components functionality when separated out did

not have any of the obscure special cases or performance problems of components as a
whole and would be useful to users, so we refactored the components code to support
standalone include/eclude rules and released it.

Include/exclude functionality has now become one of the most used features in
AccuRev and it is hard to imagine life without it. Another benefit of breaking this
functionality out is that it gave us a base of experience thathbded us to better
understand what we needed to do for the next increment of functionality towards
components, as well grovidea stable base of code to build on.

Consider a typical release for your organization. After breaking tasks down intasigowhat

percentage of work can now be fit into one month iteratiofa®bably 80% or more. Of courser

some changei is not immediately obvious hoto breakthemdown intosubi I a1 a® 2 SQf € G f 1
about breaking tasks down in a moment. Inthe mea&ith f SGQa G 1S F €221 +d |
give you some breathing room as your organization starts getting used to the idea of breaking large

projects down into smaller tasks.

Using Multiple Tracks of Development

Your development taskean be put intdwo categoriesthose that easily break down into small sub

Gralaz +ryR K2asS GKFd R2yQli® b2g &2dz Oy R2 &2dzNJ
main track is work that can be completed in less than a month. The secondary track is thoeraiasks.

Once a secondary task has been completed, it gets merged into the primary track at the start of the next
monthly cycle. That way, most of your work is done with the same rhyhdyou start to get into the

habit of breakingtask R2 gy ® ¢KS Y2NB @&2dz oNBIF{ GFrala R2gyx Gl
and the more skills you will build up to do it.
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Figure: putting different kinds of work into different tracks.

After a few iterations] think you will find that more anthore tasks will be able to be done on the main
track and fewer and fewer will need to be done on the secondary track.

Breaking Functionality Down to the Essentials
Beyond the straightforward steps suggestedha previous section, the next level is to lkefeature
sets down to their essentials. One of the reasons that a feature set will take a long time to implement is

0SOldzasS ¢S gyl G2 AYLESYSylu AU SyuAaANBte FyR aR2

sets are not actually fully implem&d because they do not represent what the user actually needs.
2 KAfS ¢S YIre FSSt GKFG | FSFGdz2NBE aSG Aa Fd @

The first pringdal is that in the first version of any particular featuve will only ship the absolute
minimum required for a customer to realize value. The following diagram shows planned work which
will take two months and be done by five people. The highlighted tasks are grouped together into
minimally useful feature sets.
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As is, itvould seem that there is one set of tasks which prevents us from breaking this work up into two
one month iterations. However, if we commit to doing just the minimally useful feature sets in the first
iteration, then we can rearrange the work as depicbedow.
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Breaking Features Down Even Further

What do we do if the minimally useful feature set takes more than a single iteration to implement?

/| 2YaARSNI I FSIF{Gdz2NB aSi 6KAOK KIFa 0SSy LXIFYyySR G2
beenplanned as a series of 7 tasks each of which will take 4 days to implement and each of which is
dependent on the previous tasks. Based on this information, it may seem that by definition this cannot

be broken down further.

In traditional development, th& Qa y 2 NBFazy G2 32 yeé FdNIKSNWP ! Fi
working days between releases, why bother breaking down something that is only 28 days in duration?

You only have a problem if it is 100+ days which is rare on any project. But ifeytaugeting a one

month iteration time, which is 2@5 working days, then 28 person days of effort is too long.

M M N N ) ) 28 person days

After closer consideration, we decide that the last two tasks can be done in the next release. Now we

are down to 20 person days. ThatwouiSY G2 o6S & FINJIFa ¢S OFly 3I2d
things at face value. Can the hiltvel tasks be broken down into stifssks which each represent usable
FSFGAZINBAK C2NJ AffdzZAGNI GADS LIzNLI2 & 8 that eath3aSkedks G 1 S |
downintoonedaysufi a1 a® Ly GKFG OFaS>s AdG LINRBolote AayQd |
a whole task but rather that a stflask depends on one or more other subtasks. In the illustration, the

subtasks are broken owwith their dependencies and the stthsks that correspond to the absolute

minimum features required for a customer to realize value are highlighted.

':'_—’D\n-,l—_ﬁ":'*‘* "Q.:,___, 10 person days

In this example, by looking at things at a lower level than usual and with the perspectivangfthe
minimum required to realize customer value, we have reduced the initial effort down to 10 person days
which will easily fit within a one month iteration.
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Scaling Agile

Agile Exposes Scaling Problems

Ore of the first questions that seems to come up in any discussion of Agile is "How Well Does Agile
Scale?" Sometimes this is asked explicitly, but more often there is an underlying assumption that Agile
does not or can not scale very well. When | was fixgtosed to Agile, my first impression was that Agile
RARY QU aoOltS oSeazpeople. aYlFff GSFIYX &l & wm

| used to try to tackle the question head on, but then | realized that there's something else going on

KSNBE® [ SiQa GF 1S I ayiaSduimetabolrradlitiondl develogrgnt?d Rink@vdzNNE y (i f
come to the discussion thinking that just because there are teams of 100 engineers, 500 engineers, and

even 2,000 engineers doing traditional development, that traditional development is a proven quantity
gKSYy Al O2YSa G2 aolOltAydaed [SiQa FANRG Fal GKS |jdzS

To answer that question we first have to define "scaling." | think a good working definition is that as you
add new resources, there is a linear increaseffective output with little or no decrease in efficiency.

For software, output and efficiency translate to new functionality and productivity. That would mean
that if you have a 50 person engineering team and you add 50 more people you get twiagphe o

But when was the last time you saw that? Have you ever seen it? In my experience, after talking to
hundreds of development organizations doing traditional development, productivity falls and thus
output does not increase linearly with additional oesces. In many cases, output actually decreases as
more resources are added.

What do you actually do to "scale" your development organization? Do you have meticulously updated
Ganttcharts and estimates? Do you schedule lots of meetings? Do you spenaf éifee making sure

that requirements and designs are just right? Do you reserve 30% of the development schedule for
testing (and fixing)?

In my experience, after talking to hundreds of development organizations, the answer to the question

Gl 26 o6 SENI RR20SA2y £ RS@SE2LIYSyid alOltSeé Aa ayz2id GOSNE
problem, in large part because while the pain was there, the root causes were difficult to trace, let alone
address.

The main point here is that if you are in the presef rolling out Agile to a largeganizationdon't be
discouraged when you run into scaling problems. The problems were always there, they just weren't as
obvious. Now, instead of wondering why things aren't coming together as expected at the emd of th
project, you may find out right away that your organization doesn't really have a good way to coordinate
API changes for APIs that are used by multiple teams. As Agile exposes problems like this, you can take
steps to solve the problems and thus creatmare scalabledevelopment organization that just

happens to be doing Agile development.
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Process Perspective

There is no Bug
Ly GKS Y20AS a¢KS al (iNRE I dehaskaSohvets@igh withdedfthé 2 A & A
potentials who idending a spoon with his mind.
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-The Matrix

Often, getting a bug to bend to your will (go away), is about as easy as bending a spoon with your mind.
Consider the problem of coloring maps such thatnot@y i A 3dz2 dza NBIA2ya F NB (KS
al & GKFEG Ay @2dNJ SELISNASYyOSs &2dzQ@S 2yteée SOSNI ySS
you write it with the assumption that you only ever need 3 colors. You may encounter some bugs which

end upputting the same color on two contiguous regions in a map that can be colored with just 3 colors.
Eventually you will find and fix those bugs. But if you run your program on a map that requires 4 colors,

the four color theorem says that no amount of buxjrig your program that uses 3 colors will ever work.

You must realize that your assumption that 3 colors will always work is wrong.
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think you know whathte bug isand youmake a change so that the software now behaves as desired

under the given circumstances. Howevanpeknownst to youhere are still 5 other ways that the
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symptom, not the cause. You have ribent the spoore

Even when you find and fix the root cause of thatticularbug, you will write mee software using your
existing process and it wiroducenew bugs to replace the old bugs. Tperception ofprogress was an
illusion. The spoon is still unbent. If anythitigg repetition of the pattern has only served to reinforce
the underlying proess problem

It is tempting to think of a bug as somethiegternalthat creeps intoyour software after it is written,
something that is separate that can be isolated and removed. But really, bugs are introduced during the
process of developing softwar€hey are not separate and isolated, they areoduced by flaws in the
process itself.
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bugs is an attainable goal, only that you consider a change of perspective in ottbentbthe spoom ¢
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The problems lie within. Only when we acknowledge this and accept it can we hope to affect real

change. Agilelevelopment is an excellent platform for seamlessly incorporating the required

introspection and continual improvemert.2 LJ- NI} LIKN} 88 6Kl G GKS 02@& Ay ¢K
realize the truth, there is no bug. It is not the bug that bends, itis@rdydzNBE St F d ¢

Think Of Your Development Process as Software

What do you do you do with software? You improve it. You add new functionality, you increase its
performance and usability and you remove bugs. Also, software itself is a documerte £odelt is a

description of how to perform a set of tasks. You improve the software by changing the source code.
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Not only can you think of your development process as software, you can think of your whole

development organization and the people in it as a combination of hardware and software with various
communication ¥ 1 & ® L R2y Qi NBO2YYSYR (KF{d @&2dz dF1S GKAA
regular basis, or treat people as interchangeable coggniachine! However, by thinking about it this

way you can leverage your technical design skills to think aboutttvanganize and optimize your

development organization and development process. You can leveragkneglh design patterns. For

instance, consider the communication aspect.

In the world of information transfer there is bandwidth, latency, and connectiVibe best environment

for communication is high bandwidth with low latency that is always connected. The worst environment
for communication is low bandwidth with high latency that is infrequently connected. This gives a well
known context for discussirtguman interaction.

On one end of the spectrum is setfmmunication. If you are responsible for two interdependent
modules, then when you make a change to one, you instantly know you need to make a change to the
20KSNY | 2dz 62y Qi Y AedddnyhRve AlBackland Rorthéc@ndesditiGnftofrealy NJ Y
understand. You just know. On the other end of the spectrum you have two people from different
cultures revising a document vianeail who live exactly half way around the world from each other. In
between you have paiprogramming, collocation, people working together but sitting on different

floors of the same building, folks with a great deal of physical separation in the same time zone, a
different time zone, etc.

Then there are different forms of infimation interchange such as video link, phonenail, IM, wiki,
document, etc. This way of thinking can guide your decisions about where to seat people, the value of
having high bandwidth links, etc.

Creating a Robust and Scalable Process
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first try, I NJByyustill thinking abotit and striving to achieve itYou know that to do it, you will need

to make the right technology and architectural choices. Over time, you may need to change some of

l.:.l
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those choices to keep pace with competitors. Even if your otimeeds are modest, software
development architecture has evolved technologies and patterns to allow software to scale from a
single user to hundreds or even thousands of users on multiple platforms at multiple locations with
99.999% uptime

If you consider your development organization in the same way, how would you apply the same
thinking? What technologies are you using? What is the architecture of your organization? Will it scale
from its current size to double its size? Wikdale seamlessly to include new teams in new locations?
What will happen if you acquire a company? When creating software, you want to design it so that it is
flexible and adapts to new circumstances. The same should be true for your development organizati

Another way to look at it is how a particular process would fare if each of the resources available were
available at seemingly random times for random periods of time. This exactly describes the world of

Open Source Softwa(®SS). At any given time you have no idea who will be contributing on what or
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development situation. Even though your situation is probably not as extreme as this, by using

techniques from the OSS world you will be better positioned to handle unexpected events when they
inevitably occur.

Problems are an inevitabland regular part of life. Examples include iliness, job change, human error,
flight delays, system failure, unanticipated market changes, and natural disasters. The ability to cope
with these problems is one measure of the robustness of the organization.

Part of robustness is that as things scale up or down, the impact is minimal. Tools and processes should
be selected and designed to work well together whether they are used by 1 person or 10,000 . At all
times, it should always feel like each individisgbart of a team which is no bigger than 12 people. If
practices are not scaleable from 1 to 10,000 then people can develop bad thatitesist scaling. If

you develop habits that exist in a scaleable framework, then it is morg likat scaling can and will

happen as and when needed.

A Simple Process

One of the things that became clear to me as part of spending so much of my career involved in the

process side of development is the impact that process can have, both positivahegatively, on a
RSOSt2LIYSYyd LINRP2SOG® ! yF2NIldzyl iSftex aidKS t g2NRE
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amount of manual work that is generally assaded with process, as well as the rigidity of the tools and

scripts that are often used to automate the process. The result is a large amount of manual process

combined with automated process which is difficult to change once implemented.

People preferttR2 (G KAy 3da ol aSR 2y (GKSANI YSY2NES 46KAOK Aay.
is, the less youprocess requiregou to use reference materials, and the closer it is to what people
expect and/or are already used to, the more likely it is that tvdlydo the right thing.
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A Single Process

Let's say there is a problem reported in the field which requires a hotfix. Well, if you are doing
traditional software development, you can't exactly ask the customer to wait until you finish your
current releaseAnd if you were to put out a fix for them using your main development process, that
would probablyalsotake too long. So, you have a hotfix development process. By definition, this is a
development process which is not used for regular development asdiit used very often (so one
would hope).

As a result, you havwvo development processesne process for regular development and one process
for hotfixes. That means that when you most need for things to go smoothly you are going to use the
process with is the least practiced and probably also something that only a handful of folks know how
to do or are allowed to do. What's wrong with this picture?

The solution is to get the path from deciding to make a change and being able to deliver that same
charge as short as reasonably possible. If the "overhead" from start to finish for a hotfix is 4 hours, then
any development task should take you no more than the overhead plus however long it takes you to
write the code and the associated tests. All developibtasks should follow this same streamlined

process, not by cutting out truly necessary steps, but by ruthlessly removing steps that add no real value
and automating as many of the remaining steps as possible.

Once you have a sufficiently small overhethen you really only need one development process which
you use for both regular development and hotfixes! Since it is the same process, everybody is practiced
in your hotfix process and everybody has experience with doing it. This will reduce risk reiadénc
confidence in the results.

In practice, there will probably be at least two differences. It is unlikely that anyone needing a hotfix will
want to take the risk associated with taking any changes other than the hotfix, no matter how ready for
releaseyou say those other changes are. So, you will need to develop the fix against the release that the
customer is using. You will probably also deliver the fix using a slightly different path than the usual.
However, the closer you get to just these two diffieces, the better off you will be.

There is a shortcut you can take on the way to getting to a single process. You can refactor your regular
process such that you act like every development task is a hotfix, and then do the rest of the process in a
secondstage. For instance, if you normally do a subset of your full test cycle for hotfixes, then always do
that subset first during regular development.

For some software projects, getting the full test cycle down to a short time frame will be impossible or
impractical. In this case, refactoring to have the first stage be the same as the hotfix process is still
recommended and keeps you focused on keeping the second stage as small as possible.

One Virtual Site
Distributed development might seem tbriow a monkey wrench into the idea of having a single simple
LINPOS&dad LY || RAAGNAODzASR SY@ANRYYSyd AlG A& Sl ae
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very few differences between teams separated by a set of stairs or an ocean. It is only a matter of
degree. Apart from cultural differences, the biggest difference is the length of time between
interactions.

When making decisions about your development process, always comgidemould work best ithe
worst case. For example, which works best in tleest/case, a whiteboardith sticky noteson it or a
modern issudracking syster In the best case of a handful of developers all working together in an
open area on a small project,gtwhiteboard will work fine. But if even one member of the team works
in a different building, then the whiteboard will no longer work. On the other hand, the-isaaking
systemwill work where a whiteboard will work andtill also work even if a member of the team is
halfway around the world.

Make as many of your development processes the same as possible at all sites. This simplifies the
interactions between sites. For instance, if the same build mechanism is used beegythen the
guality associated with the fact that a configuration builds at a particular site can be transferred to
another site as opposed to having to be reestablished using a different build mechanism.
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software so that it will work in a variety of environments, apply the same kind of thinking to your
process.

A Shared Process Model
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either woefully out of date or way too thick for anybody to actually read or follow on a regular basis. In

any case, it is probably not quickly consumable. As a result, people have to absorb the process through
osmosi® t SGSNJ 22Aya FyR fSFENya FTNRY CN}Yyl o0dzi CNI Y]
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hard to work as a unified team. We are only human and it is hard to remember something as

complicated as a development process, especially when it takes years to gain the experiencengf runni

through it multiple times.
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When everybody has a different mental model of the process, there is no shared model whigh aerv
the basis for discussion.

Create and Maintain a Process Document

By using a process document, you create a shared understanding of your ptoeedige that almost
SOSNEOG2RE KIF(iSa atNPOSaa¢ |yR Gt N2OSaa R20dzySyidao
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process dcument should be no more than3pages in length. It should be just detailed enbug

serve as a reminder for old hands and so that new hires have enough information to get started. There

may be details which are important but not necessary if you have been throdgtegations. For

instance, the exact details on how to get accesthissue tracking system and what queries to run is
important, but only for new hires. See Appendix A for more information about creating a process

document including an example process document.
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