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Welcome to the Pacific Northwest
Software Quality Conference!

For the past 25 years, the mission of the Pacific Northwest Software Quality Conference
has been to increase awareness of the importance of software quality and to promote
software quality by providing education and opportunities for information exchange. So
it was fitting we chose “25 Years of Quality, Building for a Better Future” as our theme.

We have a fantastic line up of keynote and invited speakers. On Tuesday, the dynamic
Johanna Rothman will address schedule games and how to identify the signs, root
causes and strategies to overcome these types of obstacles and problems. Wednesday,
Hugh Thompson, one of the top 5 most influential thinkers in IT security, will share
techniques to uncover security bugs and the current state of the software security
practice. Don’t miss these inspiring keynote presentations.

Our paper presenter format is a 45-minute presentation with time to answer questions
and ensure this conference provides you with the opportunity to find answers to the
toughest questions. We changed our format slightly to allow 5 minutes between
sessions, so paper presenters can get set up and you can find a comfortable seat.

On Tuesday evening, we will provide complimentary appetizers and beverages during
our Conference Reception. The reception is an opportunity for all attendees to
collaborate with our exhibitors and attendees on the state-of-the-art best practices so
you will go back to your office with practical solutions to your specific challenges.
Immediately following the reception, the Rose City SPIN meeting (sponsored by
PNSQC) is where Niels Malotaux will talk about “And You Thought You Could
Estimate?” His presentation concludes at 8:00 PM.

During lunch on Wednesday, we have a panel of seasoned software professionals, here
to talk about their “Reminiscences of 25 Years of Quality.” I believe the topics will spark
a lively discussion!

The panelists have been involved in PNSQC for many years, so they will share their
perspective on what they have observed from the past and what they feel the future may
bring.

We are so glad you are here! We believe this is the best software conference on the West
Coast. We have packed each day with interesting paper presentations, full-day
workshops, keynote and invited industry professionals who care about the same issues
that matter to you and are here to share their experiences with you. Enjoy 25 years of

quality!
Cheers,

Debra Lavell
President, PNSQC
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Schedule Games:

Recognizing and Avoiding the Games We Play

Are your schedules off as soon as you create them? Does your management
expect you to meet impossible deadlines? Have you ever been surprised by how
long tasks took to complete? If you answer yes to any of these questions, chances
are someone in your organization is playing schedule games. There are many
different schedule games, but they all have similar results: the project team is
behind the eight ball. We'll look at how to recognize the signs of schedule games,
how to address the underlying problems, and how to change the rules.

What attendees will learn:

o Indications of schedule games
e Root causes of schedule games
o Strategies to solve schedule games

Johanna Rothman consults, speaks, and writes on managing high-technology
product development. As a consultant, she has assisted managers, teams, and
organizations become more effective by applying her pragmatic approaches to
the issues of project management, risk management, and people management.
Johanna has helped Engineering organizations, IT organizations, and startups
hire technical people, manage projects, and release successful products faster.
Her action-based assessment reports have helped managers and teams improve
their projects, products, and financial results. She is a sought-after speaker and
teacher in the areas of project management, people management, and problem-
solving.

Johanna most recent book is Manage It! Your Guide to Modern
Pragmatic Project Management. In addition, she is a coauthor (with
Esther Derby) of popular and pragmatic Behind Closed Doors, Secrets of
Great Management. She is also the author of the highly acclaimed Hiring
the Best Knowledge Workers, Techies & Nerds, and is coauthor (with
Denise Robitaille) of Corrective Action for the Software Industry
Johanna is a host and session leader at the Amplifying Your Effectiveness (AYE)
conference.



Guerilla Agile: Adopting Agile Practices...

Schedule Games:
Recognizing and Avoiding the
Games We Play

Johanna Rothman
Author of Manage I11!: Your Guide to Modern, Pragmatic Project Management
Coauthor of Behind Closed Doors: Secrets of Great Management
Author of Hiring the Best Knowledge Workers, Techies & Nerds: The Secrets and Science of Hiring

B - Technical People
e S www.jrothman.com w
= 1 1 h . ("?c‘l!!llvl
v jt@jrothman.com k-l ‘
L)J) 781-641-4046 =|

Projects and Schedules

* They all start with a schedule
* Sometimes the project team meets the schedule
¢ Too often, the project team doesn’t meet the schedule

* But that’s not always because the project team doesn’t try to
create a reasonable schedule or meet one...

¢ Sometimes management “decides” something about your
schedule

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com

© 2007 Johanna Rothman
781-641-4046

www.jrothman.com
jr@jrothman.com



Guerilla Agile: Adopting Agile Practices...

Bring Me a Rock

*  Make sure you've been clear about

THIS what you’re providin.
— * Elicit success criteria
. ,; e Define release criteria
k;;) * Negotiate for time, feature set,
‘\ defects
. 90' 31 *  Develop a ranked product backlog
&)
{ * Implement by feature in timeboxes
, A7\
F VST -
» w
© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 3

Hope is Our Most Important Strategy

e Articulate the risks

* Choose any lifecycle other than a
serial lifecycle

*  Hudson Bay Start
* Milestone criteria

e Plan to iterate

e Use timeboxed iterations

*  Gather data (velocity chart) as you
proceed to see where you are
making progress

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 4




Guerilla Agile: Adopting Agile Practices...

Queen of Denial

* Articulate the risks using High,
Medium, Low

—  Numbers will start the risk
promotion/demotion game

*  Choose any lifecycle other than a serial
lifecycle

*  Measure velocity

* Plan to iterate

*  Ask context free questions

*  Ask how little can you do

e Use timeboxed iterations

*  Define a product backlog so you can
implement by feature in order of value

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 5

Sweep Under the Rug

* Rank the requirements

* Choose any lifecycle other than a
serial lifecycle so you can obtain
feedback as you proceed

*  Develop release criteria

¢ Use timeboxed iterations

*  Develop a ranked product backlog

* Implement by feature in order of
value

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 6




Guerilla Agile: Adopting Agile Practices...

Happy Date

* If you must use a serial lifecycle,
use schedule ranges, not a single-
point date

* For other lifecycles, use a three-date
range (possible, likely, Murphy)

e Use multi-dimension
measurements, not just the
schedule milestones

e Use timeboxed iterations

e Chart velocity

© 2007 Johanna Rothman www.jrothman.com jr@jrothman.com 7

Pants on Fire

e Use an incremental or
iterative/incremental lifecycle

* Implement by feature
*  Develop a product strategy

* Rethink how you estimate

e Use timeboxed iterations

e Use a velocity chart to see progress

© 2007 Johanna Rothman www.jrothman.com jr@jrothman.com 8




Guerilla Agile: Adopting Agile Practices...

© 2007 Johanna Rothman

www.jrothman.com

Split Focus

Rank requirements
Implement by feature
Use a staged delivery lifecycle

One week timeboxed iterations
Ranked product backlog
Implement by feature

jr@jrothman.com

Schedule == Commitment

© 2007 Johanna Rothman

www.jrothman.com

Date for a date

Percentage confidence in a schedule

Short timeboxed iterations

Implement by feature

jr@jrothman.com




Guerilla Agile: Adopting Agile Practices...

We'll Know Where We Are When We
Get There

*  Beware of “chasing skirts”

*  Define a goal—any goal!

* Timeboxed iterations
* Ranked product backlog

* Implement by feature

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 1

Schedule Dream Time
(The Schedule Tool is Always Right)

*  Use rolling wave scheduling

*  Use alow-tech scheduling approach

*  Use confidence levels for your
estimates

*  Explain that pretty schedules do
not make a successful project

¢ Short timeboxed iterations

*  Measure velocity so you can better

your prediction

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 12




Guerilla Agile: Adopting Agile Practices...

We Gotta Have It;
We're Toast Without It

*  Negotiate for more/less time,
. people, money, or features

* Develop a ranked product backlog
* Implement by feature
*  Use short timeboxed iterations

*  Offer to exchange one thing of
equal value for another within an
iteration

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 13

We Can’t Say No

*  Ask the team to generate a plan
they can commit to

,‘\ * Timebox overtime and see if that
' makes a difference

*  Surgically add more people

K ‘:- .\‘1’
- W T
& j .5 e Timeboxed iterations
Fa’a e, — - i‘k * Velocity charts

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 14




Guerilla Agile: Adopting Agile Practices...

Schedule Chicken

* No public status meetings
* Help people develop inch pebbles

* Implement by feature

*  Standup meetings

e User stories (1-2 day tasks or inch-

pebbles)
* Implement by feature

¢ Short iterations

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 15

90% Done

*  Coach person to develop inch-

pebbles

*  Make status visible to everyone
involved

e Coach person with how to track
estimates

* Implement by feature (implement
only what’s needed for a feature)

¢ Short timeboxed iterations

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 16




Guerilla Agile: Adopting Agile Practices...

We’ll Go Faster Now

*  Measure velocity

* Ask people why they are optimistic

*  Measure earned value for tangible
parts of the project

¢ Timeboxed iterations

* Implement by feature

© 2007 Johanna Rothman www.jrothman.com jr@jrothman.com 17

Schedule Trance

*  Measure velocity

e Use short iterations

*  Daily standups

* Implement by feature

© 2007 Johanna Rothman www.jrothman.com jr@jrothman.com 18
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Guerilla Agile: Adopting Agile Practices...

Agile Practices Help

* Ranked product backlog
¢ Implement by feature
* Timeboxed iterations

* Measure what’s done: velocity charts
— No credit for partial work

* Deliver highest value first

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 19

What Would Prevent You From Using
These Ideas?

¢ Keep the kimono closed
— You don’t have to tell your management everything

— Do they really care how you manage your project as long as you
accomplish what they need?

* Open-book management

— Explain “The whole team wants to do the best job we can. Here’s a way
that will help us finish the project so we can deliver a great product.”

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com 20
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Guerilla Agile: Adopting Agile Practices...

Velocity Chart

Welockty Chart
1O+
B |
|
L' |
:! LS| L ol 8 R L
=l # ['witures Done
X | == Tonsl Featiiren
F -
|
1% i
[ R - - 4
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© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com
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More Resources

¢ Managing Product Development blog on jrothman.com

* Ken Schwaber’s Agile Project Management with Scrum

* Mike Cohn’s Agile Estimating and Planning

*  Manage 1t! Your Guide to Modern, Pragmatic Project Management

© 2007 Johanna Rothman www_jrothman.com jr@jrothman.com

22
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Hunting Security Vulnerabilities: The Illustrated Guide

Herbert (Hugh) Thompson

Chief Security Strategist,

This presentation graphically dissects the software security bug with live
demonstrations of some of the most virulent vulnerabilities in software. Dr.
Herbert Thompson, author of numerous books on software security, talks about
how security vulnerabilities make their way into software, the most common
security mistakes, and the state of the software security practice. You will also see

demonstrations of the most effective techniques to find security bugs in
software.

Dr. Herbert H. Thompson is a world-renown expert in application security. As
Chief Security Strategist at People Security, he heads the company’s security
education program and directs research projects for some of the world’s largest
corporations. In additional to creating methodologies that help clients build
demonstrably more secure software, he has trained developers, architects,
security testers and executives at some of the world’s largest software
companies including Microsoft, HP, Motorola, IBM, Cisco, Symantec, and SAIC.
As the chair of the Application Security Industry Consortium, Inc. (AppSIC), he
leads an association of industry technologists and leaders to help establish and
define cross-industry application security guidance and metrics. He hosts “The
Hugh Thompson Show” on , which premiered in April
2007.

Dr. Thompson has co-authored five books including How to Break Software
Security: Effective Techniques for Security Testing (with Dr. James
Whittaker, published by Addison-Wesley, 2003), and the upcoming Protecting
the Business: Software Security Compliance (to be published by Wiley,
2007).

In 2006, SC Magazine named him one of the “Top 5 Most Influential Thinkers in
IT Security.” He has authored more than 60 academic and industrial
publications on software security and frequently writes for such industry
publications as Dr. Dobbs Journal, IEEE Security & Privacy, CSO Magazine,
Network World, CIO Update, Journal of Information and Software Technology,
and ACM Queue.

Hugh earned his Ph.D. in Applied Mathematics from Florida Institute of

Technology, where he remains a member of the graduate faculty. He also holds
the CISSP certification.

13
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Cognitive Illusions in Development and Testing

Dorothy Graham,
Grove Consultants

We are all familiar with optical illusions: we see something that turns out to be
not as it first appears. Isn't it strange that some part of our mind knows that
another part of our mind is being deceived?

However, we are subject to self-deception in technical areas as well: these are
cognitive illusions. This presentation explores some of the ways in which we
deceive ourselves and why we do it. Examples are taken from the way Inspection
is often practiced, testing issues, attitudes toward complexity, and the way in
which "groupthink" can influence technical decisions.

There are a number of ways in which we "turn a blind eye" to issues which are
vitally important such as quality and planning. Addressing these issues may help
to explain why measurement programs often fail, why post-project reviews are
seldom done, what causes anxiety for developers, managers and testers, and how
to counteract a blame culture.

Dorothy Graham is the founder of Grove Consultants, which provides advice,
training and inspiration in software testing, testing tools and Inspection. Dot is
co-author with Tom Gilb of "Software Inspection" (1993), co-author with Mark
Fewster of "Software Test Automation" (1999) both published by Addison-
Wesley, and co-author with Rex Black, Erik van Veenendaal and Isabel Evans of
"Foundations of Software Testing: ISTQB Certification" Thompson, 2007.

Dot was Programme Chair for the first EuroSTAR Conference in 1993. She is on
the editorial board of the Better Software magazine. She was a founder member
of the UK ISEB Software Testing Board, which provides Foundation and
Practitioner Certificates in Software Testing. She was a member of the working
party that produced the ISTQB Foundation Syllabus, and is a member of the UK
Software Testing Advisory Group. She is a popular and entertaining speaker at
international conferences worldwide. Dorothy received the European Excellence
Award in Software Testing in 1999.

15



PNSQC, 8 — 10 Oct 2007

Cognitive illusions
in development and testing

Prepared and presented by

Dorothy Graham
Grove Consultants

Grove House
40 Ryles Park Road

Macclesfield

SK11 8AH UK

Tel +44 1625 616279
dorothy@grove.co.uk

www.grove.co.uk
© Grove Consultants

Cognitive illusions
Contents

Optical illusions

Cognitive illusions

Cause (anxiety) and effects (symptoms)
Dispelling cognitive illusions

PS: Recent “research” into brain function

PNSQC, 8 —10 Oct 2007 © Grove Consultants

Presenter: Dorothy Graham www.grove.co.uk
16 +44 1625 616279



Optical illusions
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Cognitive illusions
Contents

Optical illusions

Cognitive illusions

Cause (anxiety) and effects (symptoms)
Dispelling cognitive illusions

Illusions and self-deception

» “The eye sees what it sees
even when the mind knows what it knows”

- some parts of our minds are unable to use information
available to us in other parts of our minds

= We have the ability to deceive ourselves
- things we don’t seem to see
- trade-off between anxiety and awareness

= cognitive illusion

- something your subconscious mind knows,
but doesn’t allow your conscious mind to be aware of

18



Subconscious and conscious mind

= subconscious mind
- controls autonomic nervous system (heart, lungs)
- does what you tell it (self-fulfilling prophecy)
- acts to protect your conscious mind
= conscious mind
- your “thinking” self, judgement, where you feel pain
- what you are aware of
» “gate” to allow awareness

- is in the subconscious mind!
* Satir's 1t unhelpful belief: “It's not ok to see what is”

Lack of detail in test plans

» Content of test plans
* 6 weeks | “testing”

* 2 weeks?

- Shorter one looks exactly the same inside
* therefore it must not be any different in nature
* 2 weeks is better for my schedule

- Can’t see any difference, therefore there is none
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Plans

End date

/

Plan

Early Inspection: design needs re-writing

Now think

Extra

work

Delay

y

Very late
\

Really had

Problems

Huge problems
coming later

Review versus Inspection

“review the whole document” — find defects, this was useful

“We are missing something”
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Complexity rules OK

» simplicity seen as less good
- “it’s only common sense”
=« complexity seen as good

- I don’t understand this, so it must be really good

- afraid to challenge (everyone else understands)
- $1b pen

Now and then

« this time

time pressure
something innovative
good team, some new
done something similar
very important

it’s different this time
very optimistic

* we'’re sure it will be a
success

=« last time

time pressure
something innovative
good team, some new
done something similar
very important
it’s different this time
very optimistic

* but was not a success

insanity: expecting a different output with the same inputs



Failure to study history

» what happened last time?

- probably not too wonderful - creates anxiety
= what we do: divert attention

- but it will be different this (next) time

- we don’t have time to spend looking back, we have
a new project to get on with

» hope against all the evidence to the contrary
- remember what we hoped, not what really happened
- why Post-Project Reviews are seldom done?

Measurement

over 80% of measurement programmes fail
most organisations don’t measure much

- real facts would destroy our comfortable illusions
most organisations don’t benchmark

- some don’t even count defects
* “since one could be catastrophic, why count any?”

you can’t control what you can’t measure
- if you don’t measure, no one can blame you?
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Blame helps?

»« human nature: it’s not my fault
- (Bart Simpson)
» perceived desired effect: improvement
- actual effect: guilt, hide the truth, no improvement

=« misguided attempt to get people to accept
responsibility

- responsibility (like an insult) must be taken, it
cannot be given

- responsibility thrives if it is OK to make a mistake

Opposite of blame?

» learning
- making a mistake isn’t so bad
- making the same one twice is not good
» forgiving
- not necessarily forget (otherwise no learning)
- it’s OK, wipe the slate clean, governor’s pardon
- leave it behind, doesn’t continually affect now
- not the easy option (blame is easier!)
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Cognitive illusions
Contents

Optical illusions

Cognitive illusions

Cause (anxiety) and effects (symptoms)
Dispelling cognitive illusions

Why do we deceive ourselves?

» anxiety is caused by various factors
- fear, worry, insecurity, uncertainty
» awareness is selective

- our attention can be directed to some things,
and can ignore others
- what we ignore is a “blind spot”
* can occur for individuals, groups, society
- social pressure (“groupthink™)
* the world is flat, the O-rings are safe
* “‘we can make that deadline!” (“project-think”)
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What causes anxiety?

developers

- have I done a good job? (want to show off)

- will it work (properly)/(forefront of technology)
project managers

- will we meet our deadlines? (promised resources)
how do good testers affect these concerns?

- find lots of bugs, makes everything worse!
— worse for developers: find bugs, have to fix not move on
— worse for manager: delay project, need more resources

Ilusion: “piece of string” testing

| “testing” |

symptom:
- shorter test plan fits my schedule better

illusion:

- nothing changed by cutting testing short (except time)
anxiety:

- deadline pressure (over-run in other area — my fault?)

- don’t know enough about testing (& won’t admit it?)
solution:

- show detail in test plans

- choose what to cut out (arm or leg)
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Ilusion: plans should not be changed

symptom:

- plan remains the same in spite of new information
illusion:

- we can make our original plan anyway
anxiety:

- late delivery, blame, let others down, everyone else
is ok, have to be strong

solution:

- study past history
- permission to change if good reason

Illusion: risks are bad - be positive

symptom:

- don’t discuss risk, optimism, “can-do” attitude
illusion:

- if we don’t identify them, they won’t happen
* have you bought life insurance? made a will?

anxiety:

- fear of failure, fear of blame
solution:

- education about risk management
- reassurance — it’s ok to talk about risks
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Illusion: defect-free coding

symptom:
- don’t need to test my code
illusion:

- my code is ok / the best / perfect
anxiety:

- I make mistakes, I’'m not perfect
solution:

- actively look for your own bugs
- assume there are some

- it’s ok to be merely human!

Symptoms: developers

» what do you mean, it doesn’t work?
- it works on my machine
- it worked yesterday
- Nelson’s telescope “I see no bugs”
- defensiveness: that’s not a bug, it’s a feature
- people who find bugs are not nice
- don’t find any [more], it will slow us down
- why don’t you find something important instead?

- you mis-used the system - a real user would never
do that
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What causes anxiety for testers?

- will we find all the bugs?

- how much testing is enough?

- have we tested everything?

- not enough time to do a proper job

- why should I have to fight the developers

— | just report their own bugs, why should they hate me?
- will I get any recognition
* how can anyone tell I've done a good job?
* guilt about bugs not found
* what if bugs | found weren't fixed - is it my fault?

Symptoms: testers

« | want to be your friend

- feel guilty about finding bugs in my friend’s work
* turn a “blind eye” to bugs

= it’s never enough
- want to keep testing forever / I’'m not done yet
» it’s all my fault

- feel guilty about any bugs missed in testing
* we should continually improve, but can’t get them all
* remember, you didn’t put them in!
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What causes anxiety for test managers?

= test manager concerns
- will we finish testing on time?
- will we find the worst of the bugs?
- will it be noticed if I do a good job?
- how to control the uncontrollable
= no credit where credit is due
- if system is good, developers are praised
- if system is bad, testers are blamed

Symptoms: project managers

» conflict of interest: how to please project manager
- by doing a good job as a test manager?
- want to encourage my testers to do a good job
* do a good job if we find lots of defects
- project manager doesn’t want us to delay the project
* better if we don’t find many defects
- paradox
¢ if you find defects, you delay the project
* if you ignore defects, you're not doing a good job

¢ if you delay the project, your manager is unhappy
* so if you do a good job, you don’t please your manager
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Cognitive illusions
Contents

Optical illusions

Cognitive illusions

Cause (anxiety) and effects (symptoms)
» Dispelling cognitive illusions

Should you dispel a cognitive illusion?

» for yourself?

- yes, if you are ready to confront the anxiety that is
causing the illusion

« for someone else?
- very dangerous! use extreme caution!

- you will raise their anxiety levels

* their illusion is protecting them from something even
scarier

- if you touch a survival rule, it can be very damaging
* could be worse than the cognitive illusion
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Survival rules

» Virginia Satir’s work in family therapy

“survival reactions”

we learn ways of coping as children

because the rule worked then, it becomes part of us
* in our subconscious

it is scary to violate a survival rule

» examples of survival rules
* mustn’t ever change a decision
* mustn’t tell bad news, always be nice

Source: AYE conferences 2006, 2004

Dealing with your own illusions

» at some level, you may know you are deceiving
yourself

- when your own reaction surprises you (e.g. anger)
- talk with a trusted friend or colleague

» what are you afraid of — face your fears
- what’s the worst that would happen?
- how would you cope with that?

= can you transform your rule into a guideline?
- facing the truth is better than protecting the illusion
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Transforming a rule to a guideline

» transform rules to guidelines: examples

* mustn’t ever change a decision
— it's ok to change a decision when | have new information
— it's ok to change my mind if | am not happy with my first
decision, on further reflection — strength, not weakness
* mustn’t tell bad news, always be nice
— be nice when | can, but need to be honest about bad news

— it's ok to tell bad news when not telling it will cause more
harm (nicer in the long run)

— | can tell bad news in the nicest possible way
— some things are more important than being popular
- you give yourself permission to violate your own
survival rules in some circumstances

How to dispel someone else’s illusion
(if you feel you must)

- ask their permission to discuss it (it may be painful)
- ensure it is a safe environment for them (and you)
- approach it together:

* “‘we may be working under an illusion here ...”

- address the anxiety, lead by example:
* “l am worried about / afraid of ...”

- if inappropriate response or resistance, back off
* “I may be wrong about that — let me think a bit more”

- can you help them break their illusion safely?
* e.g. transform a rule into a guideline
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Conclusion

= We have the ability to deceive ourselves
- recognise when we do it
- recognise when others do it
» Understand the reasons for it
- anxiety -> attention diverted / don’t see
= What to do about it?
- observe and learn (self and others)
- be honest with yourself
- face (unpleasant) facts - it may help you!
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Bio:

Jon Bach is lead consultant and corporate intellect manager for Quardev — an outsource test lab
in Seattle, Washington.
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for managing (and measuring) exploratory testing.

For 12 years, Jon has worked as a test contractor, full-time test manager, and consultant for
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Alliance’s Quality Assurance SIG, as well as Conference President for the Association of
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Abstract:

For the last 10 years, I have conducted over 400 job interviews for people seeking test positions.
Called “auditions,” these job interviews are meant to be interactive project simulations, designed
to allow the tester to demonstrate their testing skill. This paper discusses the pathologies I have
seen that tend to limit a candidate’s ability to be effective and suggests some remedies for those
tendencies. This is not a scientific study, but part of my conclusions are founded on test data
(log files of mouse clicks and keystrokes) from 65 interviewees as they each used the same piece
of software to demonstrate their skills.

© Jon Bach, Quardev, Inc.
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Overview

As a software testing provider, software comes to us with its weaknesses usually hidden. The
same can be said for humans. We have weaknesses, too, and most of us are very good at keeping
them hidden (especially on job interviews), until, like software, our programming is tested or
triggered into revealing them.

This paper is about my experience testing software testers during job interviews. It’s about a
process I use to get them to reveal their strengths and weaknesses to me so I can determine if
they would be a good fit for the jobs we have at Quardev — an outsource, onshore test lab in
Seattle. It is an informal accounting of my experiences as interviewer, or host, of over 400
individual “auditions” — roughly one-hour sessions where job candidates demonstrate their
testing skill to me. Although I consider myself a scientist, this is not a scientific study because
the data I collected is contextual. Other than my experience as an interviewer, this paper
includes, in its foundation, data from log files kept as the candidates tested the software.

The interview process starts with having received a resume, which leads to a phone screen where
the tester is asked about their work experience. Then they are given a product to test (over
email) for 20 minutes, where they must write up one bug. After that, they are invited into the lab
where they go through an in-person Concise In-Depth Survey (CIDS) of their work experience.
The audition (project simulation) is the last stage. It consists of me standing up at the whiteboard
as [ introduce a sample testing project.

I write the word “Bugs” on a whiteboard and underline it. This is where they will write their
problem reports. I tell them I just need a title (not the full report) and that it must be 20 words or
fewer.

Under that, I write “Issues / Questions”. This section is for any questions they ask me as well as
any issues they’d like to raise.

An “Issue” is a concern that could affect the success of the project. It could read like a bug title:
“No setup.exe in the main directory.” Why not file this under the “Bugs” section? The tester
may not be confident that it’s a bug because they may be unsure if it is by design, so filing it as
an issue preserves their credibility. The fact that there is no setup.exe could be a bug, it just
depends on the candidate’s level of confidence in their model of how the program is designed.

If a tester is too cautious, however, and never file bugs in the “Bugs” section during the audition,
I’d be concerned. I look for a balance between caution and confidence. Being too cautious is a
pathology, but so is ardent righteousness where testers declare any concern in their mind to be a
bug, no matter the context.

At this point in the audition, I summarize. I remind the tester that they have three choices when
they encounter what may be a problem in the software: 1) file a bug, 2) raise an issue, or 3) ask a

question.

I then draw two columns next to the “Bugs™ and “Issues / Questions™ section: “Test Ideas™ and
“Tests Run”.
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I explain that “Test Ideas™ are verbal “commitments™ to run tests or use techniques that take too
long to actually run in the interview (like localization or scalability) whereas the “Tests Run”

section is a running shorthand list of tests I see the tester perform.

At this point, the whiteboard looks like this:

Bugs

Issues / Questions

Test Ideas

Tests Run

As I stand at the whiteboard, prepared to be their scribe for the next hour, the candidate sits in
front of a laptop running Windows XP ™ . The laptop is connected to a projector so I can see
what’s on their screen without having to stand over them as they test. In front of them on the
laptop is an open directory containing several files necessary for the program to run. I explain
that these are the contents of the “shipping CD” or “release candidate™ that the client wants our
lab to test.

In that directory, they find the following files:

ﬁ_;L kriangle . brp

g3 kB

Bitrap Image
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| Mame = | Sizel Type | Date Modified |
E_’l license agreement. kxk 1KE Text Document 41902004 11:26 AM
ﬂﬂreadme.rtf GKE Rich Text Format 4912004 11:06 AM

& readme txt &KE Text Document 4111997 12146 PM
triz.zip 1,195KE ‘WinZip File 5712007 11:44 AM
b, zip SEKE  WinZip File 100132006 1:44 P
ETriangle 1KE Shortcut 2/13/2006 3:16 PM
ﬂjtriangle specificaton.doc 7 KE  Microsoft wWeord Doc,.,  9/13/2004 11:13 &M

4/9/1997 5:11 PM

ETriangle.exe 31 KB Applicakion 4911997 3:05 PM
Triangle. SUP 1KE SUP File 5/21/2006 4:35 PM
g bribugs, bt 1KE Text Document 41972004 11:10 AM
ﬁ@zzz_revz.exe 1 kKB Sharkout 311202007 11:38 AM



I explain the mission — find interesting bugs (crashes, hangs, data loss).

The program I want them to test is called the Triangle Program. It was built in Visual Basic and
looks like this:

fﬁ Triangle
File Help

I depict this on the whiteboard and explain that the UI takes three numbers separated by commas,
such that when the CHECK button is pressed, it tells you what kind of triangle it would make.
There are five possible outputs — “scalene” (three unequal sides), “equilateral” (three equal
sides), “isosceles” (two equal sides), “invalid”, and “Not a Triangle.”

I declare the audition underway and ask if the tester has any questions to get the ball rolling.
Right away, I start looking for testing skill. Things like:

e Questioning: Do they ask questions to frame their testing or do they start testing right
away?

e Resourcing: Do they ask for mission-clarifying or oracle-building project artifacts like
specs, test cases, emails, requirements?

e Modeling: How will they take notice of the files in the directory? Will they open every
file? Ask questions about what each one is? Design tests around them?

o Recording: Will they take notes as they test?

o Conjecturing: If they don’t ask me any questions, what assumptions do they have about
the product and how do they act on them?

I’'m looking for what I call “The 3 C’s” -- caution, critical thinking, and curiosity. (Note: a reviewer
of this paper suggested “creativity” as a 4" “C”, and although I look for that as well, it is usually later in the
audition.)

If they decide to ask me a question, I will break into one of several characters, answering as

programmer, project manager, test lead, CEO, etc. Sometimes I answer as well-meaning-but-
misinformed client. Sometimes I contradict myself, as happens on real projects.
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My aim is to see their skill, but to trap them in ways I have seen myself and others get trapped.
Being “trapped” means a situation that constrains or limits the candidate such that a testing risk
is created. Some traps are not that dire, other traps can torpedo a project. There are multiple
ways out of every trap I set.

In seeing testers go through the audition, I have seen some behaviors that I will call fendencies.
Here are the top ten tendencies I’ve seen that have trapped testers, starting with the least
common:

Trap #10: Stakeholder Trust

This trap happens when testers believe that stakeholders are the keepers of all of the necessary
information, and that all the information given is current and relevant.

As I play the roles of stakeholders like Programmer, Test Manager, Program Manager, CEO, and
Customer, I see if the candidate questions the information they are given. In my experience,
people who usually have no idea about testing theory or practice have mistaken beliefs about the
role and value of testers, so I look to see if candidates push back on fallacious notions (like being
told that they are solely responsible for quality).

Trap #9: Compartmental Thinking

This trap occurs when testers think only about what’s proximate or in their field-of-view. When
testers do not take into account other, opposite, or orthogonal dimensions, it causes them to miss
systemic bugs or to leave whole features untested.

Trap #8: Definition Faith

When testers don’t consider that terms like “regression testing”, “test case”, “function” or
“feature” mean different things to different people. As a result, the tester could accidentally use
these terms to convey a notion of testing completeness when testing actually hasn’t yet started.

Trap #7: Inattentional Blindness

A bit different than the Compartmental Thinking trap, Inattentional Blindness is meant to
describe when the tester sees something in their field of view, but does not process the
information, so in effect, does not really “see” the behavior. Derived from the concept of
compartmentalization in cognitive psychology, it is “The inability to perceive features in a visual
scene when the observer is not attending to them.” (Wikipedia)

A video produced by the University of Illinois’ Visual Cognition lab demonstrates this
phenomenon. It can be viewed at http://viscog.beckman.uiuc.edu/grafs/demos/15.html
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Trap #6: Dismissed Confusion

Too often, the testers see and identify suspicious behavior but rule it out because they’re not
confident in their reasoning. They think confusion is weakness and often believe the problem
isn’t the software because smarter or more veteran people than they created it.

Trap #5: Performance Paralysis

This is where a tester temporarily fears ideas. Either they have no idea of what to do or so many
ideas that they do not choose one out of fear that another will be forsaken. The fear of choosing
one idea over or failing to produce any idea for fear that it may be the “wrong” one, causes
testers to freeze, making no choice at all.

Trap #4: Function Fanaticism

Running tests that only reveal what the program does or doesn’t do through its UI, instead of
what it is comprised of, what it processes, how it’s used, or what it depends upon. The
“fanaticism” comes when the tester goes right for opening the UI and stays locked in function
tests for a majority of the audition, forsaking all other test ideas, techniques, planning, or
approaches.

Trap #3: Yourself, untested

This trap is when the tester does not take the time to evaluate their work through the eyes of key
stakeholders. Examples include test ideas they cannot explain to a CEO, testing knowledge they
assume everyone has, imprecise notes that tell an incomplete story to a test manager, notes that
are so precise that the story of testing is ambiguous, bug titles that are misleading to developers,
and bug reports that have missing information that programmers notoriously ask for. In short,
it’s when testers do not understand (or choose not to understand) stakeholder expectations for
information that might be valuable.

Trap #2: Bad Oracles

Oracles are principles or mechanisms with which to identify problems. Without oracles, there
can be no testing because we won’t know whether a test passed or failed. A “bug” is a difference
between desired behavior and actual behavior, and oracles indicate the desired behavior. The
“bad oracles” trap is when testers do not know what oracle they are using (i.e. cannot sufficiently
describe it to others), or base their conclusions on faulty reasoning.

Trap #1: Premature Celebration

This means to rush to an incomplete judgment of a bug despite the prospect of easily gathering
better information. Failures are symptoms of faults, and testers are often content with reporting
failures without looking for the underlying cause. Filing failures is fine in the audition especially
because time is short, and besides, I don’t need testers to investigate bugs in the audition to the
degree where they can point out the problem in the code. But the trap I see the most (putting
credibility on the line every time) is when testers stop their investigation too soon, writing the
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bug despite the fault being just a few more clicks away had the tester continued on their testing
path.

This is a trap because usually the bug is a failure, not a fault, but worse, the tester does no
follow-up testing or investigation to make sure they are providing a more complete picture or
context of the problem.

This is one bug commonly found by testers in the audition:
x

'j Fur-time error ‘&'
[ ]

et o

It is easily found because it lies in a pre-existing value in a dropdown list, one of only a few
functions available to test in the Ul:

/% Triangle - 10| x|

File Help

| [
333

331

345

16768,16000,3
16767,16000,32767
16767,16000,32768

A tester will often select this value and click the “Check” button, which causes the error. Right
away, they will file this as a bug with a title like: “Run-time error ‘6° Overflow.”

I look to see if they run follow-up tests around this. For example, if they don’t know what “run-
time” means, ok, but do they have ideas on whether this be a serious problem with
interoperability or is this an isolated event? They see that 3,3,3 produces an equilateral triangle,
and they see that 16767,16000,32768 produces a run-time error, so will they do something like a
binary search to narrow down the point at which the problem starts?
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Traps Summary

# | Tendency Description

10 | Stakeholder Trust The belief that the stakeholders are the keepers of all
of the necessary information for the tester to do a
thorough job and that all the information they have is
current and relevant.

9 Compartmental Thinking Thinking only about what’s proximate or in the
tester’s field-of-view.
8 Definition Faith Not considering that subjective terms like “regression

9% <&

testing”, “test case”, “function” or “feature” mean
different things to different people.

7 Inattentional Blindness When the tester sees something in their field of view,
but does not process the information correctly so in
effect, does not really “see” the behavior.

6 Dismissed Confusion The tester sees and identifies a suspicious behavior
but rules it out as a bug because they’re not confident
in their reasoning.

5 Performance Paralysis When a tester temporarily fears ideas.

4 Function Fanaticism Running tests that only reveal what the program does
through its UL

3 Yourself, untested When the tester does not take the time to evaluate
their work through the eyes of key stakeholders.

2 Bad Oracles When the tester does not know [or cannot sufficiently
describe] the principle or method they used to
identify a problem.

1 Premature Celebration To rush to an incomplete judgment of a bug at the

cost of better information that’s readily available.

Each trap is not only avoidable, each has a way out. I look for trap-avoidance skill in the audition
because it is an important martial art to have on a project. You may have seen movies where a
kung fu master has felled 50 opponents, and instead of brushing off and simply walking away,
the master is alert for the 51%, backing slowly out of the battle arena, scanning for that next threat
from any direction.

My thoughts about remedies for these traps (some of which I have seen testers do in the audition
even after getting trapped), are as follows. It is my hope that reading this list provokes reflection

and inspires you to become not only better job candidates yourself, but better interviewers as
well:

10) Stakeholder Trust
Remedy:
Create a line of inquiry -- a structure that organizes reading, questioning, conversation, testing, or

any other information-gathering tactic. It is investigation oriented around a specific goal. Many
lines of inquiry may be served during exploration.
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9) Compartmental Thinking

Remedy:

Try the Brute Cause Analysis game. It’s called “brute” cause because the game encourages
testers to force reasons for causality. It’s a game played with two people (but can be played
alone). It starts with one person describing any failure (like “Invalid or Missing DLL:
RICHTX32”). The other person describes a feature, like “Help / About” which has a link to the
latest upgrade. The first person then has to tell a story about a possible link between the two
even when none might exist. This exercise is meant to break testers out of unchallenged
assumptions. Assumptions are not dangerous, but if unchallenged could cause us to look foolish.
Compartmental thinking is a trap that can be avoided by looking at system interactions between
things (like product features and error messages describing missing DLLs).

8) Definition Faith
Remedy:

What do you think when you hear the word “test”? Could mean someone wants you to evaluate
or find problems? Compare and contrast with something else? Suggest improvements? Verity,
corroborate, experiment? Since each of these activities may be orthogonal and have different
costs, imagine some of these different definitions and check in with stakeholders to know which
focus you need in order to be of value to them. Yes, it may be that they say “yes” to all of them,
but if that’s the case, weight the risk of trying each definition because each may have a different
cost.

Then ask “test for what?”* Scalability, usability, reliability, performance, robustness, correctness,
compliance, regression? Each of these attributes might need you to use a different technique,
which can be more or less time-consuming or expensive than others. The spirit of the
“Definition Faith” remedy is to place the focus on being clear with terms so that you can manage
the risk of prioritizing activities that best suit the definition of the stakeholders to which you are
in service as a tester.

7) Inattentional Blindness
Remedy:

It’s a Catch-22, how do you know you’re not seeing something when you’re not seeing it?
Should we go through life paranoid, questioning everything three or four times just to be on the
safe side? I’ve never faulted testers in the interview when they did not see something that to me
was obvious, but I did see testers that either re-executed tests to get more information or
consulted a separate, anchoring source (like the spec) to populate their notions of where faults
were, even if it was right in front of them. These actions allowed them to see heretofore hidden
things because their knowledge of the underlying environment was improved with different
elements of context needed to see the whole picture.

Here’s an idea: act like a pilot. Pilots are trained to consult a variety of sources so they don’t
rely what might be a faulty instrument. Known as “situational awareness”, they scan a variety of
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instruments meant to tell them the same data in different ways.*

* (Fighter pilots often get so fixated on their target that they lose track of what the airplane is doing. This necessitated electronic voices in
instruments -- a different sense than sight -- telling them “Pull up, pull up...” even when they could see the ground fast approaching.)

6) Dismissed Confusion
Remedy:

Your confusion is not a liability, it is a weapon for you to use. Learn to recognize your
confusion as a trigger, a powerful tool that tells you that something confusing may be going on
and that to remedy your uneasy gut feeling, you must ask a question or raise an issue. It is this
that often provokes excellent conversations and keeps confusion from being a virus that is passed
along to the customer. Knowing that you can provide this service on a project could be an easy
way for you to feel empowered instead of feeling shame that you should have known better.

5) Performance Paralysis
Remedy:

Life is a journey and so is testing. It is a pursuit that has to start somewhere. When I see testers
paralyzed, I try to provoke them into showing me any idea, as lame or silly as I think it might be,
to see how they react to it.

One remedy is to try a P.I1.Q. cycle: Plunge-In-and-Quit. Start anywhere, with any idea, follow
it, but when it gets too complex or abstract, causing your brain to hurt, quit! Take a break, come
back to it later with new eyes.

Testers in the auditions I’ve hosted have never had a lack of ideas, only a fear of picking one and
describing it. When I see this happen, I will leave the room, saying I need some water asking if
they want anything. When I come back, they are usually ready to show me an idea.

4) Function Fanaticism
Remedy:

In the audition, many testers run function tests (likely because time is short, so they go right for
the UI to find a crash, hang, or loss of data), but it’s a tendency to get themselves trapped.

When trapped like this, use a heuristic or a checklist. One I use is a mnemonic device I call
SFDPO, (said as “San Francisco Depot™), which reminds me to try tests in the domains of
Structure, Function, Data, Platform, Operations. Although function tests are the F in that
mnemonic, it also includes tests that are designed to reveal errors in whatever the product is
comprised of (S), whatever data it can process (D), whatever other software or hardware it
depends upon (P), and how it is meant to be used (O).

In the “Test Ideas” column on the whiteboard, I look to see if the tester is familiar and can

describe the quality factors (also known as the “ilities”) like scalability, reliability, portability,
maintainability, capability, usability, installability, etc.
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3) Yourself, untested
Remedy:

Do you evaluate your testing techniques, strategy, approach, plan, risk assessment — any artifact
of your testing before you deliver it? In the interview, I want candidates to show me they have
some confidence that they're right for the job instead of assuming they did a good job with
whatever they did during the interview. I look for critical thinking in their testing throughout the
interview, but I also look for them to apply that critical thinking to their own work — e.g. do they
ask me how they did, or what they could have done better, or do they change their mind on a bug
report after further review. Some call this “humility”, and I agree. It is often a virtue for a tester,
but I'm saying that too much (or too little of it) of it can jeopardize your credibility.

2) Bad Oracles

The most common bad oracle I have seen when testers test the Triangle Program is the belief that
any three numbers makes a triangle. The tester types in any three numbers and they expect the
program to give a result of either equilateral, isosceles, or scalene. I do not expect them to be
trigonometry experts, but I do expect them to have a notion of impossible triangles. For
example, the numbers 1, 1, 10 can never be three lengths for the sides of a triangle because the
sides will never connect, but if they don’t realize this, I ask them to come to the whiteboard and
draw it for me. Most testers quickly realize it is impossible and so I give them the oracle: “for
any triangle to be legitimate, the sum of the two smallest sides must be greater than the third.”
From that point on, I watch how their testing changes.

A remedy for the notion of bad oracles is to get other stakeholders’ ideas on whether or not a bug
is a bug. Raising issues is a good way to do this, which is why I have a section on the
whiteboard for it in the audition. It’s a way to MIP a bug (mention-in-passing) as if you’re
standing in the hallway informally talking to the Program Manager to say “by the way, I saw this
weird thing...”, giving you the opportunity to hear them talk about how the design should work
without risking your credibility.

Very few testers notice in the audition that there is a second revision of the Triangle Program in
the directory — a version that actually draws the triangle. This could serve as an oracle to get a
bearing on what triangles are legitimate and what triangles are invalid.

1) Premature Celebration

Remedy:

It wasn’t hard to find the run-time I showed in the traps section above, and yes, it’s fine for a
tester to feel validated that they’ve done their job to find important problems quickly, but what if
they started the party a bit later? How do they know it’s not just the tip of the iceberg and they

could get the platform to bluescreen with a little more prodding? At this point, I’'m looking to
see if testers jump to conjectures, not conclusions.
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There is a heuristic that I’ve been practicing to help me avoid this trap more consistently. It is
called “Rumble Strip.” It takes its name from the grooves in the shoulder of a highway meant to
make your car tires noisy if you go over them — an audible alert that you are going off into the
shoulder and that bad things might happen if you continue on that path. It is meant to get us
back on the road. But what if as testers, we used the rumble strip as a guide to make bad things
even worse — to find those better problems just a mouse click or two away?

This is where a hacker mentality comes in handy. In other words, yes, you found a hang or a
crash, but before you report it, can you exploit the state of the machine to find something even
worse? In other words, can you continue to give the program input or cause it to reveal a
memory leak? Think of any bug you find like an invitation to a larger party with VIPs to which
you are always invited. It begins with the discovery of a bug, continues with newly formed
conjectures and follow-up tests, and may end with the celebration of the year when you find an
even more severe bug than what you started with.

Summary:
Tendency Remedy
10) Stakeholder Trust Cluestion missions and tasks
3) Compartmental Thinking | Try Brute Cause Analysis
&) Definition Faith Words have different meanings
7) Inattentional Blindness | Situational Awareness
5) Dismissed Confusion Confusion Confidence
5) Performance Paralysis | Try a PIQ eycle: plunge in / quit
4) Function Fanaticism Use (or invent) heuristics
3) Yourself, untested Test your testing
2) Bad Oracles MIP / Raise “issues”
1) Premature Celebration | Jump to conjectures
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Caveats

Data: 1t’s important to note that this paper is non-scientific. Although the Triangle Program has
a hidden logging feature that captures their mouse clicks and keystrokes, those tests do not show
the full range of a candidate’s testing ability. The traps I have seen are not limited to the
audition, but are also present in the phone screen exercises and the written exercise portion of the
interview process.

Bias: One of the flaws in my research is my bias toward extrovert testers — testers who can
openly communicate their thinking in real time and tend to enjoy (and get fueled by) interaction.
Introverts, on the other hand, tend to need solitude to refuel. This was pointed out to me last
year, so | amended the audition to include time for me to leave the room and let testers consider a
problem before demonstrating a technique. It also encouraged me to incorporate a written
portion of the interview well before the audition.

Results: The audition is used in conjunction with a phone screen, a written interview, and a one-
hour survey of their work experience. When they get to the final audition phase, they are ready
for a test of their skill and we use the audition as a project simulator. People who do well in the
audition usually become hired because it is the toughest part of the interview process. Those that
make it through have caused me to have confidence that they can work on any project at the lab,
no matter the nature, mission, or context because they will have shown questioning ability,
technical ability, test idea creation balanced with test execution in a short amount of time.
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Flexing Your Mental Muscle to Obtain Defect-Free Products
By Rick Anderson (rick.d.anderson@tektronix.com)

ABSTRACT

Much time is spent on improving our engineering processes; however, we have seen only small
gains over the past twenty years in improving our on-time delivery and the quality of our ever
complex products. Somewhere, the key ingredients for winning in product development have
escaped us. This paper will explore the unlocking of our mental abilities to improve product
delivery. Taking lessons from sports psychology, we will explore relatively simple concepts like
getting better every day, the power of belief, visualization, goal setting, motivation and the negative
power of excuses. We will apply some of these concepts to product development and quickly speak
about some of those processes which we should be spending more time on to better achieve defect-
free products.
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INTRODUCTION

For many years, engineers have worked on many different improvement projects to better schedule
delivery and product quality. Unfortunately, we continue to miss schedules and produce products
of questionable content and quality. Martin Cobb, the Secretariat of the Treasury Board of Canada,
states in Cobb’s Paradox: “We know why projects fail, we know how to prevent their failure — so
why do they still fail?”

Maybe it is time to approach the problem differently than we have in the past. Instead of endlessly
focusing on improving our processes and tools, maybe we should adjust our thinking. Flexing our
mental muscle - using the power of belief - is not something we usually talk about when we want to
improve our product quality or schedule delivery. But maybe we should. In this paper, we will
attempt to draw some lessons from sports psychology to adjust our thinking about the problem.

GETTING BETTER EVERY DAY

“It’s a funny thing about life, if you refuse to accept anything but the best, you very often get it.”
W. Somerset Maugham (see reference 12).

As head coach of several competitive youth sports teams, there are only two rules our players
follow. First, keep it fun. Ifit isn’t fun, the kids won’t come back. Second, get better every
practice or game. If you are getting better every day, you are moving in the right direction. Note
that winning is not a direct goal. While we can control our own actions, we cannot control the skill
level of the other team. So by focusing on getting better every day, the team plays within our own
abilities and assuming we play well, it is a successful outing.

Within product engineering, the goal of getting better every day is also a good one. We should be
focused on continuously improving our abilities and learning from our past experiences. This
passion should be engrained into the culture of the organization. Many organizations do a single
post-project review at the end of the project (and beyond that, few really get better from them). If
one believes in getting better each day, they would be having mid-project reviews every few weeks
as the project goes along, thereby building continuous learning into our processes (reference 1).

HOW BAD IS IT?

One does not need to look far to see examples of failed projects. According to the Standish Group
in their 2001 Extreme CHAOS report (reference 2):
*  Only 28% of all projects finish on time, on budget and with all features
= 23% of the projects deliver no code (they fail)
= Of those projects that do produce something:
o 45% are over budget
o 63% are over schedule
o 67% of the feature set is delivered

It is hard to consider this winning. And while our profession has made some progress from the
original 1994 CHAOS report (where 16% of the projects finished on time, on budget and with all
features in place), our improvement has been slow. This does not seem to be getting better every
day! As engineering professionals, this is not something we should be proud of.
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EXCUSES

Before we get too far into the discussion of improving, we have to address excuses. These are
everywhere and we use them as a crutch. On my sports teams, here are some common excuses:

The sun was in my eyes

I didn’t know the play

I left my equipment at home
She was taller than me

While all of these have some merit, they are also all roadblocks to us improving. If we believe we
cannot do anything about the sun in our eyes, we are resigned to “living with it” and thus it becomes
an obstacle. But if we turn around this excuse into a solvable problem, we remove the obstacle and
progress forward. On the softball field, I might recommend using a hat or visor, shielding the sun
with your hands or positioning yourself a bit differently to approach the ball.

Within our engineering groups, we’ve certainly heard our share of excuses:

We’ve always done it that way

We don’t have the time to do it right
That’s not my area

Management won’t let us

We know that’s best practice, but ...

Excuses do not help us become better. In fact, they are sources of negative energy and detract from
moving forward. We must accept responsibility and work to remove these roadblocks. Creating an
engineering environment or culture where excuses are not tolerated is one important step toward
become defect-free.

DEFECT-FREE MENTALITY

A defect-free mentality (DFM) is a mindset or a belief that we can produce defect-free products,
and if by chance we do not, we will remove the introduced defects from our products in the phase of
the lifecycle they are introduced. There are some important things to recognize about this
definition. First, it is not a process. While certain processes might figure into it, it’s more of a
mental state. It really doesn’t matter what product development lifecycle you are using — you can
still practice a DFM. Second, the definition implies a certain amount of confidence. There is no
room for excuses. Third, the mindset should equate to action. It’s not just something we believe,
but something we act on. Fourth, while this is an individual concept with individual responsibility,
itis also a team one. It has to do with high achieving individuals, who then make up high
performing teams.

It is important to point out that a defect-free mentality is different from zero-defect software or

hardware. We want to believe and act as though we can produce very high quality products with no
defects. Doing this will improve our product quality. Given that we aren’t perfect, there will
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undoubtedly be defects. When these do occur, you should find and fix them sooner, with the goal
of minimizing the number of defects that slip into future lifecycle phases.

It might also be worthwhile to define the term “defect”. A defect is (1) any behavior of your
product that does not satisfy the customer, (2) any behavior of your product that does not meet
requirements, or (3) any imperfection in your work products or processes. The words “bug” and
“defect” are used interchangeably.

If one has a defect-free attitude, there are three guiding strategies:

1. Do it right the first time (no defects, avoid rework)
2. Find and fix defects earlier
3. Meet commitments

The first strategy goes along with the adage “If you don’t have time to do it right, when are you
going to have time to do it again?”’ Reducing rework increases productivity and allows us more
time to focus on other tasks (or more importantly, to finish the ones we have committed to). The
first guiding strategy is an expectation of high quality.

We have all heard that it is more expensive to fix defects late in the development cycle. The second
guiding strategy indicates that if defects do slip through, we want to find them as early in the
product development lifecycle and fix them as early as possible as well. Indeed, fix defects in the
phase they are found. This strategy is a sense of urgency that quality must come early and often. It
is every phase of your development cycle being as good as it can be.

Finally, a defect-free attitude is not just about quality. We want to translate our positive attitude
into improving our schedule delivery as well. Holding ourselves accountable for scheduled tasks
goes hand-in-hand with a defect-free mentality.

In my estimation, few organizations and engineers think about product development in this way.
We do not often discuss being defect-free or what it might mean to us and our organization. A
DFM should drive your decision making.

In sports, the first few years are spent learning the basic fundamentals of the game. After five or so
years, the focus turns from fundamentals to teamwork and game strategy. Beyond that, training
becomes much less physical and much more mental. In engineering, we are talking about the
mental side of the game. You must believe defect-free products are possible.

Elite athletes often use a number of different mental methods to improve their abilities, including

the power of belief, goal setting, visualization and motivation. Each of these mental methods will
be briefly examined.
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The Power of Belief

As mentioned, a defect-free mentality includes believing you will remove defects from your
products. Tiger Woods, undeniably the greatest golfer of our time, does not get to the 18" hole at
the Masters and think “7 wonder if I'm going to sink this putt.” He has physically practiced and
mentally rehearsed this putt many times before and is confident that he will make it. Basketball
great Michael Jordan doesn’t view missing free throws as normal. These elite athletes have a
certain belief about their abilities and this translates directly into their actions. Personal
development evangelist Earl Nightingale states this well: “You become what you think about”
(reference 4).

If the typical engineer views defects as normal, their actions will match this. But if they believe
defects are not a normal occurrence, their actions will be much different. Modest expectations tend
to produce modest results.

The more you expect from a situation, the more you will achieve. There are several medical studies
which have shown how positive thinking has improved one’s health. The University of
Pennsylvania tracked 120 men after they had their first heart attack. After eight years, 80% of the
pessimists had died of a second heart attack compared with only 33% of the optimists (reference 5).

Shape your engineering team to believe defects are not normal. This mindset will cause several
actions which will reduce defects and rework.

Goal Setting

Goal setting is widely used in both sports and business to decide what is important, to separate the
important from the irrelevant, to motivate yourself to achievement and/or to build self-confidence
based on measured achievement of goals. It is a powerful process for both team and individual
planning. According to sports psychologist Kenneth Baum, the simple act of goal setting improves
one’s performance on average by 8 to 16% just by setting goals (reference 5). Imagine what the
improvement might be if you really practiced proper goal setting, tracking and follow through.

Given that setting goals improves performance, it is interesting we don’t set more goals around
product quality and reduction of our defects. There are a number of good books and websites on
how to do goal setting (reference 6). I propose that many of us could use goal setting more in our
organizations.

53



Visualization

Mental visualization (or imagery, reference 7) is one technique that can be used to improve skill,
concentration and endurance. It is often used as a way to see ourselves succeeding before we
actually do so. In this form, visualization helps put the mind and body into a situation that hasn’t
yet occurred; it is basically thinking ahead and seeing success. While I have not tried to visualize
myself writing defect-free software (interesting experiment though...), it is worthwhile to consider
what a defect-free environment would look like. And just as importantly, how does a DFM change
the way we work? Consider these additional questions:

*  What would technical reviews look like?

*  What would it do to our project schedule?

*  Would we have a Software Quality group?

*  Would we need a defect tracking system?

»  What would the week leading up to release look like compared to today?
Jim Fannin, author of S.C.O.R.E. for Life: The Secret Formula for Thinking like a Champion
(reference 8), says the average person has 2,000 — 3,000 thoughts per day, but true champions only
have 1,100 — 1,300. He believes that fewer thoughts produce more results. In essence, you are
more focused.

The Soviet Union conducted a study prior to the 1980 Olympics (reference 5). They broke their
elite athletes into four groups:

Group #1 did 100% physical training

Group #2 did 75% physical training and 25% mental training
Group #3 did 50% physical training and 50% mental training
Group #4 did 25% physical training and 75% mental training

The greatest improvement was made by the group which did the most mental training (group #4),
followed in order, by group #3, #2 and #1. It seems like there might be something with this mental
stuff.

Motivation

If one wants to improve the performance of our teams, we must also consider the role that
motivation plays. Some of the early efforts at Tektronix regarding a defect-free mentality have
succeeded because the focus on reducing defects has also increased employee motivation. The old
saying “what gets measured, gets done” comes to mind.

1950’s researcher Frederick Herzberg (reference 13) showed that achievement, setting goals,
recognition and responsibility were among the factors that motivated people (others include the
work itself, growth and advancement). Besides goal setting mentioned above, a DFM does promote
these other factors. Maybe the early success of a DFM feeds on itself as the “snowball effect” —
achieving and recognizing a small initial improvement because it’s something new and then it
grows because of increased motivation around that achievement and recognition.
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TEKTRONIX DEFECT-FREE MENTALITY JOURNEY

At Tektronix, we started putting together the DFM framework right after PNSQC 2006. Some of
the ideas introduced there, combined with the author’s research of sports psychology, helped to
form the idea. We also knew we wanted to reduce rework, improve schedule accuracy and find and
fix defects early. While we did not set hard numeric goals for how much improvement we wanted,
the DFM framework became a great umbrella for these things.

A presentation was given on this topic in February 2007 to the Rose City SPIN group and in March
2007 at an internal company-wide engineering symposium. Our first pilot project (let’s call it
Project X, a software-only project) was started in April 2007 and it finished in June 2007.

The Project X team spent about four hours in four separate meetings discussing what a defect-free
mentality meant to them. They also received some motivation in the form of a few inspiration
videos (reference 9). The team members vowed that they would not use excuses as a crutch during
their program and acknowledged to each other throughout the project when excuses where being
used. The team identified 5 or 6 things (from the list presented in the next section) to do differently
versus past programs and these were built into the project plans and schedules.

Three main metrics were used to compare this program’s performance to past programs in the area
of DFM. First, we looked at the number of defects found by the software engineering team versus
other users and testers (the Implementer Defect Submit Rate metric). The hypothesis was that if the
SWE team had a defect-free mentality, they would find defects before the SQE team and others
found them (obviously a good thing, as finding defects earlier in the lifecycle is less costly). This
was indeed the case, with SWE finding 30% more defects than the average project of the same type.

The second metric used was the percent of defect resubmits. If the SWEs are following the first
DFM strategy (doing it right the first time), one would expect the number defects that were resolved
and then reopened to be smaller than the average. Here the team was almost perfect with only one
true resubmit, which is far better than the average project of the same type.

The final metric was associated with product delivery schedules (schedule delivery metric). If a
DFM is successful, we would expect to pull-in our schedules as overall we have less rework and we
are finding our defects earlier in the lifecycle where they are less costly to fix. Once again, this
program did not disappoint, delivering ahead of its planned schedule.

In all three metrics, Project X delivered better than historic Tektronix projects measure. While a
sample size of one certainly isn’t conclusive that a DFM is a secret for success, the results thus far
are favorable. At this point we are piloting this mindset on other programs to see if the results are
repeatable.

One person was worried that we would become paralyzed by following a DFM, because we would
spend so much time trying to avoid defects. This worry never materialized. Much of a defect-free
mentality revolves around product tasks that you have to do anyway. Doing them right the first
time avoids rework.
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As a potential next step for DFM, we are considering implementation of a Defect-Free Club. This
would be a fun concept where you advance through a series of steps (ala CMM, Six Sigma, etc.) to
condition yourself to think and act defect-free in your daily activities.

From an engineer’s point-of-view, this is viewed as challenging and exciting. It provides a
framework and language to talk about high quality products. It helps set expectations and changes

some of the ground rules that were previously thought to exist.

IMPLEMENTING A DEFECT-FREE MENTALITY

Like any other process improvement or new tool implementation, shifting to a DFM does not
happen overnight. Introducing the topic within your organization, finding champions and starting it
on a pilot project all make sense, but take time, effort and perseverance. Geoffrey Moore’s viral
adoption model (reference 11) comes to mind as a good way to get something like this implemented
— work with enthusiastic adopters / innovators first, help them to become future champions and then
work with the next set of adopters. As the concept gains momentum, it can be reinforced and the
laggards can be brought along. Expect it to take upwards to five years for it to become part of your
culture. As with anything new, constant reinforcement is required, along with the celebration of
even small successes.

While a DFM is a mental attitude and belief, as previously mentioned, this translates into action.
The actions include improvement in various processes and tools related to defect prevention. The
following are some activities one might consider when following a Defect-Free Mentality towards
product development:

» Robust technical peer reviews of requirements, architecture and design documents
» Technical peer reviews of select code segments (critical, performance driven, interfaces,
defect prone, overly complex, new engineer)

Separate Software Quality Engineering (SQE) group performing system level testing
Use of automated testing by SWE and SQE

Technical peer review of SQE System Test Plans

Code analysis (static and dynamic)

Unit Testing of one’s code

Test-Driven Development (TDD)

Daily builds (continuous integration)

Smoke tests on daily builds

Integration Testing / SW Evaluation Testing cycles

Testing with coverage analysis tools

Use of multiple testing types or methods

Defect verification

Mini-milestones (reference 10)

More use of formal detailed design techniques

Causal analysis / root cause analysis of high priority defects

Prioritize high risk tasks first

Refactoring of code as required

Really learn the code you are working on (learn from others, teach to others)

Add logging/debugging code for more understanding

Focus on the —ilities (extensibility, maintainability, etc.)

YVVVVVVVVVVVVVVVYVYYVYYYVY
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» Potentially more focus on negative testing than normal
» SQE goal of not having more than 10% “false” defects (defects which are duplicates,
resolved as not a defect, misunderstandings, etc.)

An individual with a DFM will come up with more project-specific actions than the ones listed
above. This list is not new. It consists of many best practices experts have recommended for years.
At Tektronix, we have started to see that a DFM opens the door to acceptance of some of these best
practices. Teams seem a bit more willing to accept the change and cost of these best practices given
their new attitude toward defects.

Attacking those parts of the development lifecycle that provide the least cost / most benefit are
clearly recommended. Following past research on best practices is also strongly recommended. A

past PNSQC presentation on improving schedule accuracy has additional tips to consider (reference
3).

CONCLUSION

For most of us, existing techniques for product development improvement have shown only small
gains. The time has come to be a bit more aggressive in our pursuits. Flexing your mental muscle —
the power of the mind — through belief, goal setting, visualization, motivation and excuse avoidance
could be the key piece that has been missing from your environment to achieve engineering success.
Pioneering American Psychologist William James (reference 14) said “The greatest discovery of
our generation is that human beings can alter their lives by altering their attitudes of mind. As you
think, so shall you be.” Having a defect-free mentality puts us in the right state-of-mind for

success. [ believe it will take you a long way toward improving your product development. Good
luck!

57



REFERENCES

1. Anderson, Rick D., “Maximizing Lessons Learned: A Complete Post-Project Review Process”,
PNSQC 1997 Proceedings, page 129.

2. The Standish Group website is http://www.standishgroup.com and the 1994 CHAOS report can
be found here. The Standish Group Extreme CHAOS 2001 report can be found at the following
URL: http://www.vertexlogic.com/processOnline/processData/documents/pdf/extreme_chaos.pdf
Cobb’s Paradox was published in a 1996 Standish Group report called “Unfinished Voyages™.
http://www.geocities.com/athens/2921/StandishVoyages.html

3. Anderson, Rick D., “Secrets Exposed: Improving Schedule Accuracy”, PNSQC 2001
Proceedings, page 347.

4. Earl Nightingale’s web site has a number of great articles on the mental side of life. This article
on the importance of ATTITUDE is a good place to start:
http://www.earlnightingale.com/store/index.cfm?fuseaction=feature.display&feature _id=3

5. Baum, Kenneth, “The Mental Edge”, 1999 Perigee Books. This sports psychology book focuses
on improving the mental side. Another great book in this area is Gary Mack’s “Mind Gym”.

6. Proclaimed as the Internet’s most visited career training site with 4.2 million visitors per year,
http://www.mindtools.com has a number of good mental tools for improving oneself. Specific tools
for Goal Setting can be found here: http://www.mindtools.com/page6.html

7. A good article to understand the basics of sports visualization can be found here:
http://www.vanderbilt.edu/AnS/psychology/health psychology/mentalimagery.html This is one
mental technique which has not received much attention in business or academics.

8. Fannin, Jim, “S.C.O.R.E for Life: The Secret Formula for Thinking Like a Champion”,
http://www.amazon.com/gp/product/0060823259/qid=1148300676/sr=2-1/ref=pd bbs b 2 1/002-
8766212-55464627?s=books&v=glance&n=283155

9. Mac Anderson and www.simpletruths.com has a number of inspirational videos which cover the
mental side of life, sports and business. www.211movie.com in particular is a good one for
motivating your team toward a defect-free mentality.

10. Goovaerts, Frank and Shiffler, Doug, “Evoluationary Methods (Evo) at Tektronix: A Case
Study”, PNSQC 2006 Proceedings, page 63. Also see materials by N. R. Malotaux at
http://www.malotaux.nl/nrm/Evo/

11. Moore, Geoffrey A., “Crossing the Chasm”, Harper Business Essentials, 2002.

12. Read about English playwright and novelist W. Somerset Maugham at
http://en.wikipedia.org/wiki/W._Somerset Maugham

13. Good information on Frederick Herzberg and his motivational research at
http://en.wikipedia.org/wiki/Frederick_Herzberg

14. Learn more about psychologist and philosopher William James at
http://en.wikipedia.org/wiki/William_James
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Transitioning to Agile: Tips for Test Teams
Lisa Crispin

When we think about testing on agile teams, we usually assume the testers are
fully integrated team members, working side by side with programmers and
customers, helping to identify and execute acceptance tests. What do you do
when your company has an independent test team? How do you integrate that
team into the agile process?

Lisa will share her own experiences as a tester on agile teams, and what she has
learned from other teams. She will discuss how to address cultural,
organizational, technical, and logistical issues when transitioning to agile. She'll
cover tips on how to handle areas such as defect tracking, lack of detailed
requirements and the quick pace of delivery. This is intended to be an interactive
discussion, so come prepared with your questions.

Lisa Crispin is the co-author, with Tip House, of Testing Extreme Programming
(Addison-Wesley, 2002). She is currently a tester on an agile team using Scrum
and XP at ePlan Services Inc. in Denver, CO, and has worked on agile teams
developing web applications since 2000. You can often find Lisa at agile- and
testing-related conferences, user group meetings, and seminars in the U.S. and
Europe, helping people discover good ways for agile teams to do testing, and for
testers to add value to agile teams. She contributes agile testing articles to
publications such as Better Software Magazine, Methods and Tools and
Novatica.
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Transitioning to Agile:
Tips for Test Teams

——
PNSQC 2007

Lisa Crispin
With Material from Janet Gregory

Transitioning to Agile

* How do ‘traditional’ test
teams transition to agile?

= Build an agile foundation
o Cultural
= Organizational
a Technical
o Logistical
» Tips for success
o Traditional, vs. Agile

(s
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Cultural Issues

Cultural Issues

“Traditional” F |
- “Quality Police” 7 ear:
* No specs, can't test
= Micromanagement
= Business controls technical decisions
= QA team responsible for “quality”
= Passive approach — ‘over the wall’
B i 3 e B
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Addressing Cultural Issues

= Encourage “whole team” approach
s Responsible for quality
o Testers included (at least virtually)
s Self-directed team

Testers participate in all meetings

= Don’t wait around, be proactive

= Develop a relationship with the developers
Pair, collaborate

Be confident! Your team will help.

i
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Addressing Cultural Issues

= Show how each role adds value & quality

= Understand your role

= Use a ‘consulting’ mindset — lend your
expertise

= Testers provide information

= Testing helps the team learn about the
new features

[
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Key Success Factors

= Understand how stories/examples/test
serve as requirements

= Ask clarifying questions
= Know your application, see the big picture
= Testing tasks are as critical as

programming, other tasks
!

Go ¢
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Key Success Factors

= Trust
. Between managers and team
- Between developers and testers
2 Between business and technical
s We control our own velocity
s No death marches
= Time
a Quality is goal

[

ﬁ Copyright 2007:

61




Key Success Factors

= The right people
a People feel protective of their traditional
role
o New skills may be needed
= |dentify roles you need and fill them
o Team members wear many hats
= Collaborate with developers, business

| Wy

Key Success Factors

= Celebrate successes
a No matter how small
s “Friday Fun”
a Helps build trust and teamwork

No donkeys were harmed
in the production of these slides

’ ﬁ Copyright 2007: Lisa Crispin mz ) b
My Team’s Story My Team’s Story
- PN
Pre-agile Obstacles: i
What helped us: Sy

= Engineers couldn’t talk to business
= V.P. made all technical decisions

= Micromanagement
= Low trust

= Quality not on radar
= Weak testing skills

W

Go Y
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=

= New team members brought needed
expertise

= Whole team approach to testing/quality
o Everyone willing to do testing tasks
o Quality is focus

= Rule: No story ‘done’ until testing
complete!

= Unfortunately — agile not a fit for everyone

o (v 12
@ Copyright 2007: Lisa Crispin W
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Organizational Issues

= Separate functional teams
= Conformance to audit requirements

= Traditional processes

o Defect tracking
. SDLC
o PMO

= Managers feel threatened
= Specialist teams feel threatened

wo 00

i .
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Key Success Factors

= Whole team approach
= Virtual teams as needed

= Testers have independent viewpoint — no
matter who they report to!

= Team chooses practices, tools by
consensus

= Collective ownership

P — 14
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Key Success Factors

= |dentify missing roles
a Bring in expertise, from inside or outside
= Try to involve specialist teams
s Such as configuration management
= Get management support .
= Get ‘grassroots’ support
s Brown bag sessions
o Book groups, user groups
= Do what needs doing
o Do now, apologize later!

Y [P 15
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Key Success Factors

Provide tests of audit requirements
Integrate different roles with development

team

2 Project managers

a Process experts

o Domain experts

Specialists transfer skills
Retrospectives

o |ldentify where people feel pain
o Brainstorm action items to mitigate

[
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My Team’s Story

Pre-Agile Obstacles:

= Heavily regulated domain

= Business lacks time to provide expertise
= Incomplete, outdated requirements

= Heavy resistance to change

= Conflicting priorities between business
functions

6o
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My Team’s Story

What helped us:

= Operations V.P. made product owner
2 Gets business to achieve ‘advance clarity’
o Provides regulation details with examples
o Always available to provide expertise

= Use tests to drive development

Y 9 18
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Technical Issues

= Everyone hates change
= TDD is hard to learn
= Any kind of test automation hard to learn

= Most agile practices are simple... but hard
to learn!

= Skill levels exposed

W

S B 19
W Copyright 2007: Lisa Crispin m
'

Technical Issues

= Legacy systems
a Low testability
a Lots of hidden traps
o Few or no automated tests
o Working without a net!

[
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Addressing Technical Issues

= Time
a To decide how to deal with legacy
system
a To choose tools
o To learn practices
o Baby steps and patience critical

Key Success Factors

= Creative team problem solving
a What problem are we solving?

a Look at all alternatives, eg., open
source tools

a What'’s the one thing holding us back?

_% i 2
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Key Success Factors

= Retrospectives
a What worked? What didn’t?
a Stop, Start, Continue
a Focus on one or two problems

Y (VR 23
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Key Success Factors

= Team controls own velocity

= Team chooses tools by consensus
» Team is free to experiment

= Do what works for team

= Big visible charts
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Key Success Factors

= Drive development with tests and
examples

a Unit level or “Developer Facing”
o “Story Tests” or “Customer-facing tests”

[ pe—
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My Team’s Story

Pre-Agile Obstacles:

= Buggy, untestable legacy system

= Widely varied programming skill levels
= Zero automated tests

= Not even manual test scripts

= No agile knowledge/experience

&)
(=
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My Team’s Story

What helped us:

= Management made quality #1 goal

Really, they meant it

Time to learn, expert training

Entire team did manual regression testing

New team members with technical and

agile experience

= “Stop/Start/Continue” addressed limiting
factors

=y,

L

[ 0
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Logistical Issues

= Infrastructure
a Integration and builds
a Test environments

a Tools
i

[ 2
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Logistical Issues

= Technical debt
a Untestable legacy code
o Hacks on hacks
a Defect backlog
o Can’t refactor

Logistical Issues

= Distributed teams
= Huge organizations
= Physical facility

a No room for pairing )
a No c')per? common areas _
= Technical issues

th
—

o o Embedded systems
\ a Third-party tools
’ \M
S5 =
e - 29 ) - i
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Addressing Logistical Issues

= [nvestment in hardware
= [nvestment in tools

o Time to learn them much higher than
initial $ cost

= Infrastructure stories
= Time up front — focus on architecture

@’7’*’\

" Copyright 2007: Lisa Crispin J
..-

31

Key Success Factors

= Continuous integration essential

= Test environments & deployable builds
essential

= Investment in tools (selected by team)
= Whole team approach
= Feedback

_EESE S
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Key Success Factors

= Team (virtual or otherwise) located
together or collaborate often

= Open plan
= Cubicles accommodate pairing

= Whiteboards/task boards/c_ommon
areas

Key Success Factors

= “Engineering sprints”
= Time devoted to reducing technical debt
= Time devoted to avoiding technical debt
= But avoid BUFD '
= Big visible cues

Key Success Factors

» Correct priorities

My Team’s Story

Pre-Agile Obstacles:

= Overwhelming technical debt
= No build process

Insufficient test environments

* Look at ROI = Tiny cubes -
- Test the happy path first = No tools i
o Test the minimum
* Choose appropriate
processes/practices . »
)y > Copyright 2007: Lisa Crispin ﬁ ﬁ Copyright 2007 Lisa Crispin Wi
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My Team’s Story

What helped us:

Implemented continuous build first
Company invested in hardware, software
Test, staging environments

Hiring expertise we needed (eg., DBA)
Team chose tools

Team commitment to driving development

Test Approach - The Agile Way

Project Initiation ‘ Get an understanding of the project ‘

Release Planning

Participate in estimating stories

‘ Create Test Plan

Each Iteration Write and execute story tests
1 ‘Write and execute new functional test cases
Perform Load Test
Pair test with other testers, developers

Automate new functional test cases
Run automated regression test cases

Complete Regression Test

H The End Game
Wlth teStS (System Test) Perform UAT
. Perform Mock Deploy
L] O pen pI an Offlce Participate in Release Readiness
Release to Prod/ Participate in Release to Prod
EY e 3 Support B Participate in Retrospectives 38
)l.-zi Copyright 2007: Lisa Crispin m W/~ Copyright 2007: Lisa Crispin *%ﬁl‘

Tips for Test Teams

Agile benefits

What testers contribute
Maintaining conformance
Requirements

Test Plans

Automation

Regression Testing
What else? /(i

\//2@
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How Agile Helps Testers

= Collaboration, integration %%G'

a Non-adversarial

a Agile processes are all about
quality

a Coding and testing are part of a
whole

Changing requirements embraced

(%) W)
'ﬁm Copyright 2007: Lisa Crispin W
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How Testers Help Agile

= Unique Dual Perspective

a Understands possibilities
and details from a
programmer viewpoint

o Cares about what the
customer cares about,
understands big picture

= Constructive Skepticism

i
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How Testers Help Agile

= Change your mindset!
o Team responsibility for quality
a Give feedback, early and often
a Rather than just finding defects
= Work closely with the developer
a “Show me” Q
a Collaborate, Pair test
= Make it easy for the developer &

a Give them the tests up front

[
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How Testers Help Agile

= |s the fast turnaround expected/feasible?
Tips / Techniques

= Use examples in your Acceptance Tests
= Test the minimum, write executable tests
= Pair test

= Be vocal, Be courageous

= Don’t be a victim & don’t wait for things to
come to you

= Trick is to think sustainable

6'@ N

o
P
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Conformance to Audit Requirements

= Will audit requirements cause heavy
processes?

Tips / Techniques:
= Understand the requirements

a Work to solve problems, not symptoms
= Sometimes they are guidelines

a not strict requirements
. . . . x* 950
Think simple first

60 o
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Defect Tracking

a Can you have a simple process?
a Do you need a tool?

Tips / Techniques
a Simple tool
a Simple process — do what you need
a Every defect entered adds rework time
a Story cards — defect cards
a It is not a communication tool

Qo o
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No Requirements?

= What do you test if you don’t have full
requirements?

Tips / Techniques
= Remember your special perspective

= Help to flush out the requirements
o Ask questions
o Whiteboard discussions

= Examples of desired behavior

P o 46
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Changing Requirements?

How can you keep up when the
requirements keep changing?

Tips / Techniques
= Embrace change, but work efficiently
= Assess impact

a To automation

a To tests being created and run

a To other parts of the application

o To regression tests

[ 0
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Test Plans?

= [s there a place for test plans?

Tips / Techniques

= Think concise, lightweight, fulfill a purpose

= Address project specific testing issues

= What is the scope of the testing?

= What are the testing risks, assumptions?

= \What are the critical success factors?

= Think about “What do people need to know?”
= Remove static information

= Remove extraneous info (ex. TOC)

[ o
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Automation

Is automation absolutely necessary?

Benefits

= Allows time to find the real issues, & explore
= Removes the boring repetitive work

= Safety net always there

Tips / Techniques

= Automate the pieces you can
o Look for the greatest pain to choose first

= Team responsibility — developers help
= Apply agile coding practices to tests

Y [P a9
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Regression Testing?

How can a regression test cycle fit into an iteration?
Tips / Techniques

= Goal: 100% automation

= Takes time to get there!

= Run every build or daily (quick feedback)

= Maintain all tests (refactor)
a Otherwise — technical debt occurs

P 9 50
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What about...

Other forms of testing?

= Performance, load, stress

= Security

Usability

Integration with other systems

ii 2ol \ ‘/
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Get the Expertise You Need

= Shared resources
a Can they sit at least part time with team?
a Transfer their skills

= Performance, security, ‘ility’ specialist
o Team member
a Transfer skills

= Break down ‘silos’

[
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Successful Agile Team

= We improve practices every iteration

= Entire development team feels
responsible for quality

= Our testing expertise helps team
produce higher quality

= Tests drive development, ensure
business requirements met

= Success!

Qo i
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Agile Resources

m eXtreme Programming
WWW.Xprogramming.com
® DSDM www.dsdm.org

B SCRUM www.controlchaos.com,
mountaingoatsoftware.com

m Adaptive Software Development
www.adaptivesd.com

H Crystal www.crystalmethodologies.org

H Feature Driven Development
www.featuredrivendevelopment.com

H Lean Development www.leantoolkit.com .
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Agile Testing Resources

nlisa.crispin.home.att.net
=www.agilealliance.org
=www.testing.com

Agile Resources

i i Lisgr Sromes User Stories
=agile-testing@yahoogroups.com e Aopliod
=www.fitnesse.org
swebtest.canoo.com by Mike Cohn
sfit.c2.com

W o ss oo :
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Agile Resources Collaboration

& - Collaboration , ,

; . Agile Estimating Explained Collaboration Explained :
f Agile Estimating [y .= Facilitation Skills for

and rishning . Software Project Leaders

. By Mike Cohn #

: » ) & . By Jean Tabaka
: ]
i i E j— Available on Amazon
Liw Copyright 2007: Lisa Crispin H 7 ﬁ Copyright 2007: Lisa Crispin Wj B

Implementing Change

Fearless Change: Patterns
for introducing new ideas

Agile Testing Resources

ming Available
E::IE;:I.EEE By Linda Rising and Mary : o
Lynn Manns
L ’ Amazon
[ Available on Amazon

B [EEST R T
Tip 1 i
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Coming in 2008!

Agile Testing
By Lisa Crispin and Janet Gregory

G0 i 61
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Goal

Have fun, whatever you do!

(%) [} 62
E Copyright 2007: Lisa Crispin W
YARAY

75




76



TimeLine: Getting and Keeping Control over your Project

Niels Malotaux
N R Malotaux - Consultancy
The Netherlands
niels@malotaux.nl
www.malotaux.nl/nrm/English

Abstract

Many projects deliver late and over budget. The only way to do something about this is changing our way
of working, because if we keep doing things as we did, there is no reason to believe that things will
magically improve. They won't.

The Evolutionary Project Management (Evo) approach is about continuously introducing small changes
(hence evolutionary) in the way we do things, constantly improving the performance and the results of
what we are doing. Because we can imagine the effect of the change, this evolutionary change can be
biased towards improvement, rather than being random.

One of the techniques having emerged out of the Evo way of working is the TimeLine technique, which
allows us to get and keep the timing of projects under control while still improving the project results,
using just-enough estimation and then calibration to reality. TimeLine doesn’t stop at establishing that a
project will be late. We actively deal with that knowledge: instead of accepting the apparent outcome of a
TimeLine exercise, we have ample opportunities of doing something about it. One of the most rewarding
ways of doing something about it is saving time. And if we can save time when a project is late, why not
use the same techniques even if the project won't be late, to be done even earlier?

This paper describes the Goal of a project, which enables us to focus on Result. It then describes the
basic TimeLine technique, connecting high-level planning to weekly Task Planning and back. It continues
with the options we have for dealing with the outcome, especially when we see that the time available
seems insufficient to achieve what we think has to be achieved in the project. Finally, some estimation
techniques are explained.

Authors bio

Niels Malotaux (niels@malotaux.nl, www.malotaux.nl/nrm/English) is an independent Project Coach
specializing in optimizing project performance. He has over 30 years experience in designing hardware
and software systems, at Delft University, in the Dutch Army, at Philips Electronics and 20 years leading
his own systems design company. Since 1998 he devotes his expertise to helping projects to deliver
Quality On Time: delivering what the customer needs, when he needs it, to enable customer success. To
this effect, Niels developed an approach for effectively teaching Evolutionary Project Management (Evo)
Methods, Requirements Engineering, and Review and Inspection techniques. Since 2001, he coached
some 80 projects in 20+ organizations in the Netherlands, Belgium, Ireland, India, Japan and the US,
which led to a wealth of experience in which approaches work better and which work less well in practice.
He is a frequent speaker at conferences and has published four booklets related to the subject of this
paper.

Copyright © 2007 N R Malotaux - Consultancy
V0.6 - 20070818
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1. How do we get projects on time?

Insanity is doing the same things over and over again and hoping the outcome to be different
(let alone better) (Albert Einstein 1879-1955, Benjamin Franklin 1706-1790, it seems Franklin was first)

Many projects deliver late. If we don’t change our ways, projects will continue to be late. The only way to
get projects on time is to change the way we do things. The Evolutionary Project Management (Evo)
approach [1] is about continuously introducing small changes (hence evolutionary) in the way we do
things, constantly improving the performance and the results of what we are doing. Because people can
imagine the effect of the change, this evolutionary change can be biased towards improvement, rather
than being random.

One of the techniques having emerged out of the Evo way of working is the TimeLine technique, which
allows us to get and keep the timing of projects under control while still improving the project results,
using just-enough estimation and then calibration to reality. TimeLine doesn’t stop at establishing that a
project will be late. We actively deal with that knowledge: instead of accepting the apparent outcome of a
TimeLine exercise, we have ample opportunities of doing something about it. One of the most rewarding
ways of doing something about it is saving time.

An essential prerequisite of getting projects on time is, however, that we care about time.

2. The Goal of a project

Many projects treat requirements as sacred: they say: “This is what we have to do!” However, many
requirements used in projects are not real Requirements, but rather wishes and assumed requirements.
Let’s, as a driver for finding the real Requirements, define the following as an universal Goal for a project:

Providing the customer with what he needs, at the time he needs it,
to be satisfied, and to be more successful than he was without it ...

What the customer needs may be different from what he asks for and the time he needs it may be earlier
or later than he asks for. If the customer is not satisfied, he may not want to pay for our efforts. If he is not
successful, he cannot pay. If he is not more successful than he already was, why should he pay?

Of course we have to add that what we do in a project is:

... constrained by what the customer can afford, and what we mutually
beneficially and satisfactorily can deliver in a reasonable period of time.

What the customer wants, he cannot afford

If we try to satisfy all customer’s wishes, we’ll probably fail from the beginning. We can do so many nice
things, given unlimited time and money. But neither the customer nor we have unlimited time and money.
Therefore: The Requirements are what the Stakeholders require, but for a project the Requirements are
what the project is planning to satisfy.

If the Requirements aren’t clear (which they usually aren’t), any schedule will do

If the Requirements are unclear or incorrect, we will be spending time on the wrong things, wasting time
and money. That’s in contradiction to the Goal of the project. And what use is a schedule that plans for
doing the wrong things? Using the Goal as a top-level Requirement helps us to focus on what we have to
do and what not. Understanding better what we should and shouldn’t do is one of the drivers for doing
less, while delivering more. Continuous Requirements Engineering and Management is imperative for
optimizing the duration of a project.

In almost all projects the requirements are not really clear. Even if they seem to be, they will change during the
project, because we learn, they learn and the circumstances change. If the requirements aren’t really clear and will
change anyway, why spend too much time on very detailed estimation of the project based on what we only
currently think we have to do? If whatever time needed to do the work cannot be exact, because our
understanding of the work is not exact, any ballpark figure will do. “But they want more exact estimations!” Well, if
you estimated the work to be between 800 and 1000 days of work, but they insist in a more exact number, give
them any exact looking figure, like 893 days, or 1093 if you like. If that keeps them quiet, you don’t have to waste
more time on determining a figure that isn’t exact anyway. Can | do that? Yes, you can. It saves you time you need
for more important things. And we should spend our time only on the most important things, shouldn’t we?
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3. TimeLine

The standard procedure of defining the time needed to arrive at an expected end date of a project is (figure 1)
adding up the time we think we need for all the things we think we have to do and then adding some time for
contingency.

Usually, however, the customer needs the result earlier. The date the customer needs a result from the
project, we call it the FatalDate, is a Requirement, so it has to be treated as seriously as any other
Requirement.

N datz nesded (Fatallkalz) "all" dong
all we think we have lo do with the resources we have conlinge 1y

figure 1: Standard approach: it takes what it takes

If we really take the FatalDate seriously, we can define a more refined procedure, called “TimeLine”:

1. Define a deadline or FatalDate. It is better to start with the end: planning beyond the available
time/money budget is useless, so we can avoid wasting time if we find out that what we have to do
takes more time than we have. Often we count back from the FatalDate to see when we should have
started.

2. Write down whatever you currently think you have to accomplish

3. List in order of priority. Note that priority is based on value contribution and hence is influenced by
many things!

4. Write the same down in elements of work (don’t detail more than necessary)

5. Ask the team to add forgotten elements and add duration estimates (days or weeks of calendar time,
depending on the size of the project)

6. Get consensus on large variations of estimates, using a Delphi process (see section 6.3)

7. Add up the duration of all elements

8. Divide by the number of available people

9. This is a first estimate of the duration

This technique can be used on any scale: on a program, a project, on deliveries, on tasks. The technique
is always same.

[alsl'S FatalDakz
will be done right be dong won't be
- * - : L. done
<—mast importand things— —hells & whisilos—»
figure 2: Basic TimeLine

If the estimate of the duration is longer than the time available before the FatalDate (figure 2), we will first
have to resolve this problem, as it's of no use continuing the work if we know we won’t succeed. We can
discuss the TimeLine with our customer and explain:

e What, at the FatalDate, surely will be done
o What surely will not be done
¢ What might be done (after all, estimation is not an exact science)

If what surely will be done is not sufficient for success, we better stop now to avoid wasting valuable time
and money, rather spending it on more rewarding activities. Note that we put and keep putting what we
plan in strict order of priority, so that at the FatalDate we have done the most important things that could
be done in the time available. Customers usually don’t really mind about the bells and whistles. Time to
Market is more important. Because priorities may change very dynamically, we have to constantly
reconsider the order of what we do and when.
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Initially, customers can follow this “will be done - won’t be done - might be done” reasoning, but still want
“it all”. Remember that they don’t even exactly know what they really need, so “wanting it all” usually is a fallacy,
although we’d better not say that. What we can say is: “OK, we have two options: In a conventional project, at the
FatalDay, we would come to you and tell that we didn’t make it. In this project, however, we have another option.
We already know, so we can tell you now that we will not be able to make it and then we can discuss what we are
going to do about it. Which option shall we choose?”

If we explain it carefully, the customer will, eventually, choose the latter option. He will grumble a bit the first few
weeks. Soon, however, he will forget the whole issue, because what we deliver is what we promised1. This
enforces trust. Note that many customers ask for more, because they expect to get less. The customer also will
become more confident: He is getting Deliveries® way before he ever expected it. And he will recognize soon that
what he asked was not what he needed, so he’s not asking about “all” any more.

At the very first encounter with a new customer we cannot use this method, telling the customer that he will not get
“it all”. Our competitor will promise to deliver it all (which he won’t, assuming that we are not less capable than our
competitor), so we lose if we don’t tell the same, just as we did before using the Evo approach. There’s no risk,
because we apparently survived promising “all” in our previous projects. If, after we won the contract, we start
working the Evo way, we will soon get the confidence of our customer, and on the next project he will understand
and only want to work with us.

If the estimated duration is more than the available time, we first have to resolve this problem, before
going into any more detail. If it fits exactly the available time, we’d better assume that we still won’t make
it, as we probably will have forgotten some elements of work. If the estimated duration fits easily the
available time, then there is a good chance that we may succeed (figure 3).

MicA Falallate

|

[ needed fime = avallable tima : nat 0K

| neaded lime = available tima : nat OK |
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figure 3: Only if the estimated time is well under the available time, we may succeed

3.1 Setting a Horizon

If the total project takes more than 10 weeks, we define a Horizon at about 10 weeks on the TimeLine,
because with the limited size of our skull [2] we cannot really oversee longer periods of time. We may set
a Horizon once we have done three things to make sure that we’ll not be surprised when we start looking
over the Horizon again.
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figure 4: Three things we have to do before we can set a Horizon

The TimeLine procedure continues:

10. Choose a Horizon (default: 10 weeks from now)

11. Determine when to look over the Horizon again as shown in figure 4: a (default: halfway)

12. Determine the amount of work proportionally to the total work (figure 4: b)

13. Pull tasks from beyond the Horizon that need earlier preparation not to get surprised later (figure 4: c)

' We assume that we are using the Evo TaskCycle [14] to organize the work, by which we quickly learn what we can promise and
how to live up to our promise.

2 We also assume that we use Evo DeliveryCycles [14] to check the requirements and assumptions, delivering real results to
Stakeholders for feedback.
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Now we can, for the time being, “forget” about what's beyond the Horizon and concentrate on a more
limited period of time. A period of 10 weeks proves to be a good compromise between what we can
oversee, while still being long enough to allow for optimizing the order in which we deliver results.

We don’t use a sliding window of 10 weeks, but rather define a 10 weeks period, and try to accomplish
our plans within this TimeBox. When we decide the time is right, we move to the next 10 week window.

3.2 DeliveryCycles

Within these 10 weeks, we plan Evo DeliveryCycles [14] (figure 5), each not more than 2 weeks in length:
What are we going to deliver to Whom and Why. Deliveries are for getting feedback from appropriate
Stakeholders. We are humble enough to admit that our (and their) perception of the requirements is
probably not perfect and that many of our assumptions are probably incorrect. That's why we need
communication and feedback and that's why we make many short DeliveryCycles: to find out about the
real Requirements, which assumptions are correct, and to waste as little time as possible on incorrect
requirements and assumptions, saving precious time. In order to get feedback, we have to deliver to
eagerly waiting Stakeholders. If the appropriate Stakeholders aren’t eagerly waiting, either they’re not
interested and we may better work for other Stakeholders, or they have to be made eagerly waiting by
delivering what we call juicy bits.

The TimeLine procedure continues:

14. Put the work for 10 weeks in optimum order, defining Deliveries of 2 weeks

15. Work should be estimated in more detail now

16. Make a rather detailed description of the first one or two Deliveries

17. Check the feasibility of completing Deliveries in two weeks each, with the available resources

We don'’t only design the product, we are also constantly redesigning the project. Defining Deliveries is
about designing the project: in which order should we do things to find out what is really necessary for a
successful result and what is superfluous. How can we make sure that at any time, looking back, we can
say: “We weren’t perfect, but we couldn’t have done it better”.
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figure 5: TimeLine summary: setting a FatalDate, a Horizon, Deliveries, TaskCycles, and then calibrating back
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3.3 TaskCycles

Once we have divided the work over Deliveries, which also behave like Horizons, we first concentrate on
the first few Deliveries and define the actual work that has to be done to produce these Deliveries. This
work is organized in TaskCycles of one week, every TaskCycle defining a weekly Horizon. In the
TaskCycle we define Tasks, estimated in effort-hours (see for a more detailed explanation: [14]). We plan
the work in plannable effort time which defaults to 2/3 of the available time (26 hrs in case of a 40 hr
week). We put this work in optimum order, divide it over the people in the project, have these people
estimate the time they would need to do the work, see that they don’t get overloaded and that they
synchronize their work to optimize the duration.

If we take the example of figure 6, we can see that if Carl doesn’t start Task-f about 6+9+11+9 = 35 hr
before the end of the Delivery-Cycle, he’s putting the success of the Delivery on the line. If this Delivery
was planned for the coming week, we also see that John should start right at the beginning of the Cycle,
otherwise Carl can’t start in time. It's easy to imagine that if the work of this Delivery wasn’t designed this
way, the Delivery probably wouldn’t be on time. Designing the order of work for the Delivery saves time.
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figure 6: Planning serial and parallel Tasks to fit the available time
Note: “6/9h”: 6 is effort hours (planned), 9 is duration (allowing for unplanned activities)

The TimeLine procedure goes on:

18. Determine Tasks for the first week

19. Estimate the Tasks, now in real effort (net) hours needed to 100% complete each Task

20. Select Tasks to fit the plannable time (default: 2/3 of available time) of the people in the team

21. Select only the most important Tasks, never ever plan nor do less important Tasks

22. Now we have the Tasks for the first week defined

23. Make sure this is the most important set of Tasks

24. Put the Tasks in optimum order, to see how to synchronize individual people’s work during the week,
e.g. as in the example of figure 6.

3.4 Calibration

Having estimated the work that has to be done for the first week, we have captured the first metrics to
start calibrating the TimeLine. If the Tasks for the first week would deliver only about half of what we need
to do in that week, we now can, based on this limited material, extrapolate that our project is going to take
twice as long, if we don’t do something about it. Of course, at the start this seems weak evidence, but it’s
already an indication that our estimations may be too optimistic. Putting our head in the sand for this
evidence is dangerous. One week later, when we have the real results of the first week, we have even
better numbers to extrapolate and scale how long our project may take. Week after week we will gather
more information with which we can calibrate and adjust our notion of what will be done at any FatalDate.
This way, the TimeLine process provides us with very early warnings about the risks of being late. The
earlier we get these warnings, the more time we have to do something about it.

The TimeLine procedure now concludes with two more steps:

25. Calibrate the TimeLine estimations and take the consequence
26. Repeat every one or two weeks.
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Let’s take an example of taking the consequence of the TimeLine:

At the start, we estimate that the work we think we have to do in the coming 10 weeks is about 50 person
Weeks of Work (WoW; figure 7, line a). With a team of 5 people this seems doable. After 4 weeks, we find
that 15 WoW have been completed (line b), instead of the expected 20 WoW. We now already know that
the project will probably be late!
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figure 7: Earned Value (up to week 4) and Value Still to Earn (from week 5)

If we keep working this way, we may expect that at the end of the 10 weeks, we’ll have completed
10/4 = 15 = 37.5 WoW (line c). This is 25% less than the original 50 WoW expected. Alternatively, the
original 50 WoW may be done in 13.3 weeks, or 33% more time than originally expected (line d).

In case the deadline is really hard, the typical reaction of management is to throw more people at the
project. How many people? Let’s calculate:

The velocity (actual accomplished against planned effort; see also Cohn [3]) is 15/20 = 0.75 WoW per
week. With a velocity of 0.75, we will need for the remaining 35 WoW 35/0.75 = 46.7 person weeks in the
remaining 6 weeks. So we need 7.8 people instead of the original 5. Management decides to add 3
people (expecting line e).

But there is another issue: based on our progressing understanding of the work we found that we forgot
to plan some work that “has” to be done (requirements creep?) to complete the result we planned for the
10 weeks period: now we think we have, in the remaining 6 weeks, 40 WoW to do instead of the 35 WoW
originally estimated (line f). This would mean 40/0.75 = 53.3 person weeks in the remaining 6 weeks,
which makes management believe that they actually need 53.3/6 = 8.9 people. So they decide to add 4
people to the project, because they don’t want the project to take almost 50% longer and they think they
are prepared to absorb the extra development cost, in order to win Time-to-Market. Beware, however,
that this is a solution to be used with utmost care, because it may work out counterproductive, as
explained in section 4.1. Much overlooked, but most rewarding and usually quite possible, is doing things
more cleverly (line g), as explained in section 4.6.

4. If things don’t fit

If what we think we have to do doesn’t fit the available time, or if we want to fit what we think we have to
do into a shorter timeframe, there are several options we see being used in practice:

o To be used with utmost care: Adding people
o Deceptive options:

Hoping for the best

Going for it

Working Overtime

Adding time: Moving the deadline
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4.1 Adding people ...

A typical move is to add people to a project, in
order to get things done in less time.
Intuitively, we feel that we can trade time with
people and finish a 12 person-month project
in 6 months with 2 people or in 3 months with

4 people, as shown in figure 8. In his book T

The Mythical Man-Month, Brooks [4] shows T \

that this is a fallacy, defining Brooks Law: w1 shorter { mu
Adding people to a late project makes it later. at

Putnam [5] confirms this with measurements at :
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time in which nobody can finish the project the
nine mothers area, which is the area where
nine mothers produce a baby in one month. figure 8: The Mythical Man-Month
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Most interesting to exploit, but mostly overlooked: Saving time
Not doing things that later prove to be superfluous

Doing things differently

Doing things at the right time, in the right order
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assumed that he meant that you shouldn’t add people at the end of a project, when time is running out.
After all, many projects seem to find out that they are late only by the end of the project. The effect is,
however, much worse: if in the first several weeks of a project we find that the development speed is
slower than predicted, and thus have to assume that the project will be late, even then adding people can
make the project later. The reason is a combination of effects:

Apparently, the time needed to complete a development project is depending on more parameters
than just the number of people

It takes time for the added people to get acquainted with the project

It takes time of the people already in the project to help the new people getting acquainted

The new people are likely to introduce relatively more bugs during their introduction period, causing
the need for extra find-and-fix time

Having more people on the team increases the capacity linearly, but the lines of communication
between these people increase much quicker, every n™ person adding (n-1) extra lines of
communication

The architect who has to prepare and oversee what everybody has to do may become the bottleneck
when there are more people to manage

The productivity of different people can vary vastly, so people cannot simply be exchanged for time

So, adding people is not automatically a solution that works, it can even be very risky.

How can those mega-projects, where 100’s of people work together, be successful? Well, in many cases
they aren’t. They deliver less and later than the customer expects and many projects simply fail, as found
in numerous research, like the Standish reports [6].

The only way to try to circumvent Brooks’ Law is to work with many small teams, who can work in parallel,
and who only synchronize their results from time to time, for example in bi-weekly DeliveryCycles. And
yes, this adds complexity to the design of the project, for which the architect may become a bottleneck.
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4.2 Hoping for the best

Most projects take more time than expected. Your past projects took longer than expected. What makes
you think that this time it will be different? If you don’t change something in the way you run the project,
the outcome won't be different, let alone a better. Just hoping that your project will be on time this time
won’t help. We call this ostriching: putting your head into the sand waiting until Murphy strikes again.

4.3 Going for it

We know that the available time is insufficient, but it has to be done: “Let’'s go for it!” If nothing goes
wrong (as if that is ever the case) and if we work a bit harder (as if we don’t already work hard) ... Well,
forget it.

4.4 Working Overtime

Working overtime is fooling yourself: 40 hours of work per week is already quite exhausting. If you put in
more hours, you'll get more tired, make more mistakes, having to spend extra time to find and “fix” these
mistakes (half of which you won’t), and you think you are working hard, but you aren’t working smart. It
won’t work. This is also ostriching. As a rule, never work overtime, so that you have the energy to do it
once or twice a year, when it’s really necessary.

4.5 Adding time: moving the deadline

Moving the deadline further away is also not a good idea. The further the deadline, the more danger of
relaxing the pace of the project. We may call this Parkinson’s Law® [7] or the Student Syndrome4 [8]. At
the new deadline we probably hardly have done more, pushing the project result even further. Not a good
idea, unless we really are in the nine mother's area, where nobody, even with all the optimization
techniques available, could do it. Even then, just because of the Student Syndrome, it's better to optimize
what we can do in the available time before the deadline. The earlier the deadline, the longer our future is
afterwards, in which we can decide what the next best thing there is to do.

We better optimize the time spent right from the beginning, because we’ll probably need that time anyway
at the end. Optimizing only at the end won’t bring back the time we lost at the beginning.

4.6 Saving time

Instead of letting things randomly be undone at the FatalDay, it's better to choose what we won’t have
done, preferably those things that weren't needed anyway. We know that we won’t have enough time, so
let's save time wherever possible!

There are several ways to save time, even without negatively affecting the Result of the project.

o Efficiency in what to do: doing only what is needed, not doing things that later prove to be superfluous.
This includes efficiency in knowing why and for whom to do it. Because people tend to do more than
necessary, especially if the goals are not clear, there is ample opportunity for not doing what is not
needed.

o Efficiency in how to do it: doing things differently.

We can probably do the same in less time if we don't immediately do it the way we always did, but first
think of an alternative and more efficient way.

o Efficiency in when to do it: doing things at the right time, in the right order.

A lot of time is wasted by synchronization problems, like people waiting for each other, or redoing
things because they were done in the wrong order. Actively Synchronizing [15] and designing the
order of what we do (e.g. as in figure 6), saves a lot of time.

In my experience, these are all huge time savers. And of course we can also apply these time savers if
what we think we have to do easily fits in the available time. We don’t have to wait until we’re in trouble ...

TimeBoxing provides incentives to constantly apply these ways to save time, in order to stay within the
TimeBox. TimeBoxing is much more efficient than FeatureBoxing (waiting until we're ready), because with
FeatureBoxing we lack a deadline, causing Parkinson’s Law and the Student Syndrome to kick in badly.
Note that this concept of saving time is similar to “eliminating waste” in Lean thinking, and already
indicated by Henry Ford in his book “My Life and Work”, back in 1922.

% “Work expands so as to fill the time available for its completion”.
Observation by Parkinson [7]: “Granted that work (and especially paperwork) is elastic in its demands on time, it is manifest that
there need be little or no relationship between the work to be done and the size of the staff to which it may be assigned.”

4 Starting as late as possible, only when the pressure of the FatalDate is really felt. Term attributed to E. Goldratt [8].
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5. Preflection, foresight and prevention

Because “hindsight is easy”, we can often use it to reflect on what we did, in order to learn: Could we
have avoided doing something that now, in hindsight, proves to be superfluous? Could we’ve done it
more efficiently? Reflection, however, doesn’t recover lost time: the time is already spent and can never
be regained. Only with preflection we can try to foresee and thus prevent wasting precious time.
Preflection and then acting on the foresight is essential for saving time. The Plan-Do-Check-Act or
Deming Cycle [9] is the mechanism for just doing that.

6. Estimation

There are several methods for estimation. There are also ways to quickly change from optimistic to
realistic estimation. An important precondition is that we start treating time seriously, creating a Sense of
Urgency. It is also important to learn how to spend just enough time on estimation. Not more and not less.

6.1 Changing from optimistic to realistic estimation

In the Evo TaskCycle [14] we estimate the effort time for a Task in hours. The estimations are
TimeBoxes, within which the Task has to be completely done, because there is not more time. Tasks of
more than 6 hours are cut into smaller pieces and we completely fill all plannable time (i.e. 26 hours, 2/3
of the 40hr available time in a work week). The aim in the TaskCycle is to learn what we can promise to
do and then to live up to our promise. If we do that well, we can better predict the future. Experience by
the author shows that people can change from optimistic to realistic estimators in only a few weeks, once
we get serious about time. At the end of every weekly cycle, all planned Tasks are done, 100% done. The
person who is going to do the Task is the only person who is entitled to estimate the effort needed for the
Task and to define what 100% done means. Only then, if at the end of the week a Task is not 100%
done, that person can feel the pain of failure and quickly learn from it to estimate more realistically the
next week. If we are not serious about time, we’ll never learn, and the whole planning of the project is just
quicksand!

6.2 0™ order estimations

0" order estimations, using ballpark figures we can roughly estimate, are often quite sufficient for making
decisions. Don’t spend more time on estimation than necessary for the decision. It may be a waste of
time. We don’t have time to waste.

Example: How can we estimate the cost of one month delay of the introduction of our new product?

How about this reasoning: The sales of our current most important product, with a turnover of about $20M
per year, is declining 60% per year, because the competition introduced a much better product. Every
month delay, it costs about 5% of $20M, being $1M. Knowing that we are losing about $1M a month, give
or take $0.5M, could well be enough to decide that we shouldn’t add more bells and whistles to the new
product, but rather finalize the release. Did we need a lot of research to collect the numbers for this
decision ...?

Any number is better than no number. If a number seems to be wrong, people will react and come up with
reasoning to improve the number. And by using two different approaches to arrive at a number we can
improve the credibility of the number.

6.3 Simple Delphi

If we’'ve done some work of small complexity and some work of more complexity, and measured the time

we needed to complete those, we are more capable than we think of estimating similar work, even of

different complexity. A precondition is that we become aware of the time it takes us to accomplish things.

There are many descriptions of the Delphi estimation process [10], but also here we must be careful not

to make things more complicated than absolutely necessary. Anything we do that's not absolutely

necessary takes time we could save for doing more important things!

Our simple Delphi process goes like this:

1. Make a list of things we think we have to do in just enough detail. Default: 15 to 20 chunks.

2. Distribute this list among people who will do the work, or who are knowledgeable about the work.

3. Ask them to add work that we apparently forgot to list, and to estimate how much time the elements of
work on the list would cost, “as far as you can judge”.

4. In a meeting the estimates are compared.
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5. If there are elements of work where the estimates differ significantly between estimators, do not take
the average, and do not discuss the estimates, but discuss the contents of the work, because
apparently different people have a different idea about what the work includes. Some may forget to
include things that have to be done, some others may think that more has to be done than needed.

6. After the discussion, people estimate individually again and then the estimates are compared again.

7. Repeat this process until sufficient consensus is reached (usually repeating not more than once or
twice).

8. Add up all the estimates to end up with an estimate for the whole project.

Don’t be afraid that the estimates aren’t exact, they'll never be. By adding many estimations, however, the
variances tend to average and the end result is usually not far off. Estimates don’t have to be exact, as
long as the average is OK. Using Parkinson’s Law in reverse, we now can fit the work to fill the time
available for its completion.

6.4 Estimation tools

There are several estimation methods and tools on the market, like e.g. COCOMO [11], QSM-SLIM [12]
and Galorath-SEER [13]. The tools rely on historical data of lots of projects as a reference. The methods
and tools provide estimates for the optimum duration and the optimum number of people for the project,
but have to be tuned to the local environment. With the tuning, however, a wide range of results can be
generated, so how would we know whether our tuning provides better estimates than our trained gut-feel?

The use of tools poses some risks:

e For tuning we need local reference projects. If we don’'t have enough similar (similar people,
techniques, environments, etc ...) reference projects, we won'’t be able to tune. So the tools may work
better in large organizations with a lot of similar projects.

o We may have to start working for the tool, instead of having the tool work for us. Tools don’t pay
salaries, so don’t work for them. Only use the tool if it provides good Return On Investment (ROI).

¢ A tool may obscure the data we put in, as well as obscure what it does with the data, making it difficult
to interpret what the output of the tool really means, and what we can do to improve. We may lose the
connection with our gut-feel, which eventually will make the decision.

Use a tool only when the simple Delphi and 0™ order approaches, combined with realistic estimation
rather than optimistic estimation, really prove to be insufficient and if you have sufficient reasons to
believe that the tool will provide good ROI.

7. Conclusion

TimeLine doesn’t solve our problems. TimelLine is a set of techniques to expose the real status of our
project early and repeatedly. Instead of accepting the apparent outcome of a TimeLine exercise, we have
ample opportunities of doing something about it.

We can save a lot of time by not doing the things that later would prove to be superfluous. Because
people do a lot of unnecessary things in projects, it's important to identify those things before having
started, otherwise the time is already spent, and never can be recovered. By revisiting the TimeLine every
one or two weeks, we stay on top of how the project is developing and we can easily report to
management the real status of the project.

Doesn't all this TimeLining take a lot of time? The first one or two times it does, because we are not yet
acquainted with the various elements of the project and we have to learn how to use TimeLine. After a
few times, however, we dash it off and we’re getting into a position that we really can start optimizing the
results of the project, producing more than ever before. TimeLine allows us to take our head out of the
sand, stay in control of the project and deliver Results successfully, on time.

Still, many Project Managers hesitate to start using the TimeLine technique for the first time. After having
done it once, however, the usual reaction is: “I got much better oversight over the project and the work
than | ever expected”, and the hesitation is over.

The TimeLine technique is not mere theory. It is highly pragmatic, and successfully used in many projects
coached by the author. The most commonly encountered bottleneck when introducing the TimeLine
technique in a project is that no one in the project has an oversight of what exactly the project is really
supposed to accomplish. This could be a reason why Project Managers hesitate to start using the
technique. Redefining what the project is to accomplish and henceforth focusing on this goal is the first
immediate timesaver of the technique, with many savings to follow.
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Abstract: Information management and even knowledge management can be easy to
accomplish within a small group. Trying to achieve this same capability across multiple
software engineering groups that are distributed world-wide and accustomed to managing
information locally within one team is a different story. The ability to share information
and knowledge in this circumstance, much less retain it and effectively apply it, becomes
a daunting task. This paper discusses a solution that was developed to enable software
engineers to easily share and access best practices through a centralized corporate
knowledge base. The key objectives of this solution were to reduce duplication of effort
in SW engineering process improvement, increase reuse of best practices, and improve
software quality across the company by enabling practitioners corporate-wide to quickly
access the tools, methodologies, and knowledge to get their job done more effectively
and efficiently.
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Introduction

Knowledge is often considered the most valuable asset of a company. Nonetheless,
managing knowledge is often an oversight for many businesses. To improve our
company’s management of software engineering knowledge, the Intel Software Quality
group studied the process improvement environment at Intel. From this effort, a core
constraint to effective software engineering process knowledge management became
clear: teams were highly isolated in their information management and most software
engineering knowledge was managed within individual groups. Because of the local
management of software engineering knowledge, software teams had widely varying
competencies across the company with differing strengths and weaknesses. There was no
corporate strategy to utilize and share software engineering information across software
teams. Lacking the capability to quickly share and find knowledge between highly
distributed groups effectively put a cap on efficient continuous improvement of software
engineering processes across the company. By studying the core problems behind our
knowledge management, a vision and eventually a process knowledge management
(PKM) system was created that would solve the problems of previous centralized systems
and allow software engineers to quickly access and collaborate on information.

This paper details the problems that the led to the creation of the PKM System, the
implementation of the system, the benefits of having a knowledge management system,
and the results of the implementation.

The Case for a Knowledge Management Solution

The idea for a common knowledge management system that would enable collaborative
process improvement and facilitate the sharing of best practices came from several
pervasive problems found among our software quality and engineering teams. These
problems led to inefficiency, duplication of effort, and they became a constraint to
continuous improvement in software processes across the software engineering
community. Overall, these problems fell under two umbrella issues that we termed the
“derivative” and the “ownership” problems.

The Derivative Problem

The typical methods of developing processes and supporting collateral in software teams
was to either create them from scratch or borrow information from internal or external
resources and modify it to make it their own. This latter method of developing software
engineering practices was much more prevalent as it enabled teams to build on existing
knowledge. This type of process development did not include knowledge sharing and
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because it led to many similar but differing practices it was known as the “derivative
problem.”
This derivative problem can be exemplified through the following scenario:
1) Group A develops an original change control process and documents it.
2) Group B finds an early version of the process (likely by knowing one of the
members of Group A) and modifies it to suit their needs.
3) Group C creates a third derivative of Group A’s work based on Group B’s
modification of the original change control process.

As the process changed hands from one group to another, more and more duplicated
work was spent on maintaining and modifying the same process. Additionally, any
improvements that Group C made to the process would not be propagated back to Group
B or Group A’s process. This all too common scenario would not only happen with a
single process, but across the whole suite of software engineering information.
Knowledge about how to best perform a process that was not captured in a process
document was often lost. Systemic process improvement across the company was not
realized because focus was placed on improving local group information and not directed
to one central, base-lined process that all groups could collaborate on.

There was a reason why the derivative problem existed. To clearly identify this reason,
we looked at how groups managed their information. Every group that we interviewed
had their own information storage area, or repository, where they kept their process
collateral. The information stored in these repositories was maintained by the group and
was often closed to other groups. This was in part due to the available information
storage tools. There was no way for a group to do a corporate-wide search for a specific
process across these repositories. The only way an engineer would know about another
group’s process was if they had a connection to someone in the group, had worked in the
group at one time, or had accidentally stumbled upon a repository. Practitioners were
often frustrated in their search for the information they needed for their job because it
was scattered around the company on local hard drives, web sites, and document storage
systems. Rather than spend the time to search for information (which was often fruitless)
groups would either spend a great deal of effort to develop a process from scratch, use the
only the information they could find as a base and build from it, or they would learn best
practices from outside of Intel. In this last case, teams would often tailor this information
to align with Intel’s other related practices, creating many similar but differing processes
within the company. Even more frustration occurred when individuals moved to a
different group. They would have to relearn similar but still different basic processes used
in software development such as metrics, software configuration management,
requirements engineering, test practices and so forth. This was compounded by the fact
that each group owned its own repository, making any information transfer a manual
effort that then required re-alignment of the process to the new group’s development
practices.

The “not invented here” syndrome was also a prevalent instigator in the drive to develop

new processes when new teams were formed. Rather than use the methodologies that
team members brought from their previous teams, much effort was placed into creating
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new processes and collateral that were “specific” to the new team. The lack of
availability of a central system only served to reinforce this behavior as the great amount
of duplication was not glaringly obvious. One could not look across the company and
easily point out how many similar processes existed across groups or ask why teams
didn’t use the company’s “best practices.” Unfortunately, there were few globally
recognized “best practices” and the term “best known method” was liberally applied to
the point that it really only meant that it was the most commonly used process in a
particular group.

The Ownership Problem

Another problem we discovered was that a great deal of information was lost due to the
knowledge owner’s departure from the company or, more often than not, just moving to a
new group within the company. This problem arose because of the business need to
constantly refocus software engineering teams on new projects which created new
management and reporting structures for teams. As new teams and reporting structures
were put in place, new technologies were used to develop the local information
repositories, new development practices were deployed, and new owners put in place that
may or may not be familiar with existing processes.

This lack of central ownership was a key issue. The changing nature of the company
meant that process champions often went to new groups with new responsibilities. The
information that they left behind eventually become obsolete without the owner to update
it. We knew that we had to create a system that did not rely on the ownership of a single
individual or group. Yet it had to be open and adaptable enough to accommodate the use
of this information in diverse teams supporting different development methodologies. It
had to be corporate-wide, yet it could not require centralized knowledge maintenance or
we would fall into the same problem of losing the knowledge owners. Centralized
software process management had been tried at Intel before by different teams and while
some repositories lasted longer than others, most eventually lost sponsorship and became
obsolete. Somehow the problem of process knowledge being supported solely by its
original owner had to be overcome.

Problem Statement and Solution

Based on the two main barriers to knowledge management and the understanding of the
information management environment, the problem statement was summarized as
follows:

The current practice is to invent local repositories from scratch using new
or adopted collateral. This leads to inconsistent practices and duplication
of effort to create and manage knowledge. Additionally, valuable
knowledge and lessons learned are often lost due to restructuring of teams
and attrition, creating a constraint to continuously improving SW
Engineering processes across the company.
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To solve these problems we needed a system that would:
1. Provide a central “best place to go” for SW engineers to obtain good information
about SW quality and SW engineering practices
a. Provide a quick and easy way to find information centralized within a
single system
b. Enable collaboration across diverse teams and allow for the integration of
incremental improvements that are developed locally
c. Gather the abundance of information on SW processes that already existed
at Intel and allow for the identification of best in class or most applicable
information
d. Enable practitioners isolated in various locations to locate information and
people who have valuable knowledge or experience
2. Be persistent across the corporation, so as groups and teams come and go, the
knowledge base would not be lost
a. Enable Intel to create a baseline of accepted best practices

Without such a centralized system, the derivative problem would continue to exist
because there would be no effective alternative to developing processes in this manner.
Creating a corporate-wide knowledge base was the first step. In order to be successful, it
was necessary to not only solve the issues described in the problem statement, but also
avoid the mistakes made in past attempts at global information management. Many
practitioners could point to one or two “good” sites to get information at the company.
Unfortunately, these sites were often severely outdated due to a lack of ownership.

From our research on existing problems, a vision for a knowledge management capability
was developed that led to the realized Process Knowledge Management system in use
today.

Implementing the Process Knowledge Management System

In order to be successful, this system had to have direct business results. The PKM
system would not only allow us to be more efficient, it would save us money by avoiding
duplication of effort. More importantly, it would lead to greater competencies in
software engineering groups across the company by allowing teams to learn from the best
practices developed by other teams and then collaborate on those practices to make them
even better. The system needed to improve productivity and cross-team collaboration by
creating a single source of continuously improving information on SW Engineering
practices.

Given the problem statement and the business opportunities, a vision for the system was
created:
e All software engineers have a common baseline understanding of our best
practices in software development and software quality
e Practitioners no longer spend time wondering where to find or post best practices
on a topic area; all the latest best practices are located in one place
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e Teams can integrate their process management into a central system that allows
them to collaborate with geographically dispersed groups across the company to
significantly improve their process on a continuous basis

» Lessons learned from each group using the process or from their own
innovation is fed back into the process
*  Groups know how to share this information and can collaborate to
integrate it into an improved process (continuous improvement is realized)
Duplication of effort is minimized as much as possible
Reuse is implemented to the greatest extent possible
Information is well managed and kept up to date and has supporting examples of
its usage that can be used to measure its value

e Practitioners are supported in the timely resolution of problems they encounter
when performing their tasks

¢ The system is widely accessible across the company, encouraging practitioners to
participate

System Definition

With this vision in mind, a set of features were developed to ensure that the goals of the
system were met regardless of the tool selected to hold process information.

Process Navigation

After years of experience with search engines, we realized that relying solely on key-
word searching in the system would not allow us to achieve our goal of getting
practitioners the right information as quickly as possible. First, given the diverse
terminology in the company, we could not rely on practitioners to find the exact
information they needed using keywords because many groups used different terms for
the same process. Additionally, the typical keyword search return of several hits did not
establish confidence in the user that they had found the right information. For any
process, we wanted to ensure that there was one place to go and all users had the ability
to quickly access it.

To enhance searching, we used a search methodology that was based on a common
hierarchical understanding of software engineering practices. This enabled teams to
“scope” their search within a specific domain in our central repository. The idea behind
the scope-based search was to give users the ability to take a high level process domain
and drill down to specific processes and collateral within that domain. For example,
within the top-level domain of software engineering, there are several commonly
understood major sub-domains such as requirements engineering, software validation,
and software configuration management. If users are interested in one of these areas,
such as requirements engineering, they can go to the requirements engineering process
and get more information on its sub-processes such as requirements gathering and
elicitation, requirements analysis, specification, and requirements validation. Depending
on the detail of information required, the user can continue to explore and dive further
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into the process. Additionally, using this hierarchy for process knowledge management,
users can easily get a sense of where the process falls with respect to other processes. To
correctly implement this vertical navigation, we needed to structure software engineering
processes appropriately.

A software engineering “taxonomy” was developed to provide a common understanding
of the relationship of software engineering processes and allow the hierarchical scoping
of information. The taxonomy divided all software engineering processes into common
process domains and their sub-processes. The categorization was based on common
industry process groupings. SEI CMMI [1], IEEE SWEBOK [2], DOE Best Practices
Clearinghouse [3], DOD Defense Acquisition Guidebook [4], and the SSC San Diego
Process Asset Library [5] were used to get an understanding of common categorization.
Additionally, the process domains were tailored so that they reflected how the software
engineering community within Intel used this information.
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Figure 1. Software Engineering Taxonomy

This taxonomy provided a way to identify information independent of the terminology
used. As users become familiar with the structure, they would be able to find processes
even if they had an unfamiliar name. The largest benefit of the taxonomy was that it
provided a structure for information so that similar processes could be grouped together
and any duplicate information would quickly be identified. Additionally, new practices
or sub-processes could be added to existing processes or domains allowing the
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knowledge base to expand to accommodate new and potentially even competing
methodologies.

System Tools

It was important to find a tool that did not hamper the open access, collaboration, and
process navigation needed for the system. There are several information management
tools available and using the criteria we had established, we evaluated and compared
them. No tool, even the ones that came very close in features, met all of our needs. One
tool that seemed to best support the concept of centralized collaboration by diverse teams
was the wiki model. This model is designed to support open collaborative development of
information. Wiki software, which allowed for very easy open sharing, updating, and
linking of information, met nearly every requirement we had. It was available corporate-
wide with no internal access controls so that everyone could have access. By extending
the idea of Wikipedia [6] to create a living directory of knowledge on all software
engineering processes, the system could further avoid the derivative problem by
establishing one common home page for each process. From this home page,
information about processes can be structured to minimize the amount of tailoring
required by individual teams and maximize the amount of re-used information.

A wiki on its own does not serve as a good information management system. It lacks the
structure necessary to direct users to share information and collaborate on a common
subject. By combining the information storage and easy inter-page linking capabilities of
the wiki tool with a hierarchical structure for process navigation (described above), we
were able to produce a system that promotes collaboration across groups on any specific
topic and enables users to find relevant information quickly. We set out to tailor the wiki
to meet the needs of the system by developing common process information pages,
adding categorization, and implementing quality control.

In addition to the front-end wiki interface, we provided a common document
management system (DMS) on the back-end to enhance the control and management of
documents. Documents in the DMS are included in the wiki system via URLSs on the
wiki pages. Because access control lists were not used within the wiki, only a certain
level of confidential information was allowed on process pages. Having a secure DMS
that allowed several levels of confidential information through permission sets and access
control lists enabled the PKM system to potentially contain any type of software
engineering information and knowledge at the company.

The wiki software that was chosen was open source and required only a small amount of
maintenance. The backend used a DMS that was already available at the company and,
under a corporate-wide license, did not require extra funding to support the PKM system.
These systems were chosen not only because they met the requirements of the system,
but also because they were the most cost effective. Choosing a system based on tools
that did not require high maintenance costs over time or yearly fees also helped to ensure
that it would be in a better position to survive cost cutting measures.
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Common Process Information Pages

In the system we developed, process documentation is stored on wiki pages. Each
process page is structured so that the main content of the page contains “common”
information. Common information is defined as:
¢ The business objectives the process is trying to address and high-level metrics
used to measure if a specific implementation meets those objectives
¢ Information that is as specific as possible but is generally usable by any
practitioner
¢ Process information that is an approach recommended by a subject matter
expert and/or Community of Practice and agreed upon by the community
¢ Information developed and updated based on community collaboration or
expert experience

Having this common process information as the main content allows all of our software
engineers, regardless of their team or location, to collaborate using the same baseline
knowledge about a process. This has had the additional benefit of promoting a common
understanding about each process, its goals, benefits and challenges. In addition to this
common information, these pages had to be flexible enough to allow teams to tailor the
process to their specific environment when needed. Otherwise, the system faced the risk
of teams falling into old habits and creating their own local repositories because the PKM
system processes were not the best suited solution to their particular product development
practices. To allow teams to keep specific tailoring of process information alongside of
the common process knowledge, a sidebar was added to each common process page that
allowed teams to link their specific procedures to that page. By giving teams the ability
to see examples from other groups on how they implement the process, teams were able
to better learn key concepts that allowed them to drive implementation of the best
practice in their own team. Additionally, it allowed practitioners to see the range of
tailored practices and decide if they were improvements that would be applicable to most
groups. The lessons learned in the group specific practice could easily be incorporated
back into the common process, enabling the best practice to stay current.

In addition to specific team implementations of a process, the sidebars on common
information pages also contained associated process collateral (standards, job aids,
references, and examples) to enable application and deeper understanding of the
information. External links to related information that must either be stored in document
form or that required a higher level of security could reside in our DMS while still
presenting the users with a seamless presentation of similar process information in one
location.
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Figure 2. Process Page Structure

System Structure

There is no ability to implement a physical hierarchical structure within a wiki system as
they are developed to have a flat structure and organization. To enable scope searching
and organization in alliance with the software engineering taxonomy, a faux structure
was added to the wiki pages through the use of wiki categories. This allowed users to
follow the process hierarchy to more specific pages, or see a listing of all pages within a
process domain. The use of Wiki categorization enabled us to effectively implement the
vertical navigation that helps individuals to find and work on specific processes of
concern to them. This categorization can be seen at the bottom of each page. The
example in Figure 3 comes from our Inspections page:
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Figure 3. Software Engineering Categorization
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In addition to categories, a central Software Engineering Portal page was created. All top
level process domain pages and sub-process pages were linked to this portal page and
structured according to the taxonomy (see the Topics section in Figure 4). This central
page helps to orient users and provided a quick overview of available information in the
system.
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Quality Control

It was important that process pages represented the best practices available in the
company. Pages are open for anyone to edit, so there had to be some quality control to
ensure that the information, including the local derivatives, was the best available . The
role of “contributing editor” was established for each process domain. Contributing
editors were responsible for monitoring pages and collaborating with other practitioners
using the common home page to continually improve the process information. The
contributing editors of a process page are listed on the page so that they can easily be
identified and contacted by all practitioners who access the page. Contributing editors
were selected based on their status of being recognized as content experts on a specific
process area. As more contributing editors were added to a process area, a community of
practice would organically form to further improve the page and ensure a higher quality
of information. Additionally, bringing multiple knowledge experts together to
collaborate opened the door to innovative changes in the process. Local derivatives that
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were indeed general improvements now had a means to be feed-back into the general
knowledge base. The flexibility of the system to keep dissimilar methodologies under the
same umbrella domain or process also allows for experimentation that can then be
compared to existing practices to determine if it is indeed a better solution.

To help users determine if a page is a best practice, a stamp was placed on pages that
were sponsored by the Intel Software Quality group. This indicated that the page was
developed based on collaboration by several subject matter experts in the process area
and that it continued to be monitored and updated by contributing editors through
collaboration and consensus.

Collaboration

Every process page has an associated discussion page attached to it that allows for
asynchronous collaboration. This enables those who use the process to detail their
experiences and share their knowledge while not changing the best practice information
on the page. Additionally, this serves as a forum to discuss changes to the page. Every
change to a page is associated with the person who made the change and stored in the
page’s history. Any changes to a page can also easily be rolled back. Since contributing
editors and other practitioners are watching pages of interest, they automatically receive a
notification when a page changes. This functionality in the wiki software has helped to
alleviate many concerns that practitioners had when they first encountered the paradigm
shift where anyone in the company can modify a page and no access or edit controls
exist.

The process we defined to help mediate changes was to request that all major changes be
first communicated to other practitioners through the discussion page and then a
consensus gained before the change was made. A major change was defined as the
editing or deleting of main content on a common process information page that changed
the terminology, meaning, intent, or understanding of the process. Additionally,
modification of the taxonomy or categorization and deletions of sidebar content was
considered a major change. For minor changes (such as grammar or spelling fixes), no
collaboration was required. Contributing editors enforced this process and, if it was not
followed, simply rolled back changes temporarily and worked with the person who made
the edit to increase the quality of the change or understand the reasoning behind it. The
benefit of being in a corporate environment is that there are few, if any, unwanted
changes made to pages. The responsibility of a contributing editor to monitor pages is a
very small portion of their overall role. Instead, contributing editors focus more of their
time keeping information up to date and increasing the value of pages.

System Results

One drawback to using the wiki software was the lack of data that could be obtained on
system usage. The system does not readily indicate how many different visitors visit a
page a day, how long they stay, or what they download. The data that we could easily
obtain were how many different process pages were in the system and the number of hits
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per page that were received. To encourage usage of the system, we spent a great deal of
time upfront to post best practice processes in the system. These best practices were
determined based on the years of experience of established knowledge experts in the
process area. A useful set of information, we determined, would encourage usage and
increase interest in the system. Prior to announcing the system outside of the group, a
base set of 40 process pages were put into the PKM system.

After several external communications, we began to monitor the number of visits to a
representative sampling of main process pages. Each month, we tracked the number of
hits to 28 key pages. We also kept track of the dates when we did large communications
(such as during an Intel SPIN meeting or at a conference). After the initial set of
communications (all before September of 2006), there was a significant spike in the
number of page hits (see graph in Figure 4). After September, there were no targeted
communications about the system yet page usage continued to rise sharply. Some pages
received hits that were largely not proportional to the average page. For example, three
specific process pages received over 20,000 hits as compared to the average of the 28
page sampling which was only 6,000 hits. The large number of hits indicated that there
was a great deal of interest and usage of the centralized process knowledge management
system in these areas. It also indicated that practitioners were willing to search outside of
their group to find and use information on software engineering practices. Today, one
year later, there are 178 process pages in the system and this continues to grow. Figure 5
indicates the high usage rates across the system. Note that the total number of hits per
month is based on how many the representative 28 page sampling received which is only
a fraction of the core process pages available in the system.
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Figure 6. Cumulative Total PKM System Page Views per Month

Despite the number of visits to the process pages, the amount of un-solicited
contributions back to the system were very few. At first glance this would seem to
indicate that people were unwilling to share their information with others. However,
given the many forums at the company where practitioners exchange knowledge and
process collateral, and the unguarded willingness to post links to team information on
PKM system pages, this did not appear to be reason for the lack of contribution to the
system. Unfortunately, without this contribution of knowledge back to the common
process information, the risk of the information becoming outdated is very high.

We conducted research to understand typical barriers to collaboration and knowledge
sharing that users encountered with the PKM system. While not all of the research will
be shared here, we did determine improvements that may help to overcome the issues that
we are seeing in the system. The improvements are as follows:

1) Increasing the amount of contributing editors and encouraging more interaction
within the common process pages

2) Incorporating other methods of sharing knowledge into the PKM system where
possible

3) Encouraging contributions to the PKM system through recognition and rewards

4) Changing behaviors so that knowledge sharing is a part of process development
and use of the PKM system is integrated into the common work flow

The first two improvements can be implemented relatively easily. However, the last two
require a change in the values and reward systems used with regard to developing
processes. While the current use of the PKM system relies solely on a bottom-up
approach where practitioners come to the site and add information only because they
want to and not because it’s demanded by their managers, we see that a top-down
involvement needs to happen in order to move the rest of the software engineering
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population to begin using the system. This doesn’t mean that we require all practitioners
to use the PKM system only, but it does mean that a top-down reward and recognition
system for collaboration and knowledge sharing would help encourage this type of
practice. While this reward system doesn’t exist for many groups today, this doesn’t
appear to be an unachievable goal. Since the creation of the system, we’ve seen the
attitude toward knowledge sharing begin to shift. In the beginning, many practitioners
outright rejected the idea of open sharing and free presentation of information that
characterized the wiki model. Since then, we’ve seen several groups and practitioners
begin to grasp the benefits of sharing information across the company, although most
have yet to take the first step in transferring their local control of information to the
common control of the PKM system.

Conclusion

Through analysis of process development and improvement within our company, a
system was developed that encouraged greater rewards through improved management of
process knowledge. The system was consciously designed to overcome issues in prior
process information management repositories, to implement features that improved
sustainability and to achieve our knowledge management goals. The PKM system
differentiates itself from past repositories because it maintains relevant and current
information despite loss of process owners, enables searching for information by related
subjects instead of relying solely on key-word searches, allows for asynchronous and
synchronous collaboration across different geographies, significantly reduces duplication
of effort through improved re-use, provides easy identification of best practices by users,
provides quality control of shared information and has the ability to survive changes in
organizational structure.

By aligning the system goals with business goals the importance and benefit is clear. The
PKM system improves overall software quality by propagating best practices in software
engineering and enabling cross-team collaboration to drive innovative solutions and
continuous process improvement. It also increases efficiency by saving engineers’ time
and allowing them to focus on product development instead of process development.

This is achieved by reducing the effort necessary to maintain, develop, understand, and
share processes. Overall, it creates a cost savings to the company by reducing duplication
of effort.

In addition to business benefits, a centralized system built on sharing of information and
collaboration presents benefits to individual practitioners by allowing users to spend less
time on redefinition of common processes, quickly find information that is relevant to
their jobs, and easily collaborate with other practitioners on topics of interest. Another
side benefit for contributors has been to provide a means where innovators and those
developing best practices now have a visible forum for their work that spans across
organizational boundaries. Sharing not only reduces our overall maintenance cost and
improves ROI for locally sponsored improvement initiatives, but also provides
individuals visible recognition within a community of their peers.
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This system, while designed for software engineering, is not specific to software
engineering, and can be applied to most processes within a business. For any businesses
to succeed in the future, knowledge management must be an integrated capability within
the company that exists at a level accessible to each worker and their specific job.
Innovation rests not only on the sharing of ideas between knowledge workers with
varying perspectives, but also on the critical evaluation of proposed solutions by other
practitioners to ensure the innovation actually addresses the business objectives in a more
effective manner .

Future areas of improvement to this system will focus on improving management support
and reward systems for individual and team collaboration, creating better metrics on
process reuse, setting baseline metrics for process effectiveness, developing
methodologies that will further reduce the need for tailoring of process information,
incorporating knowledge management into daily tasks, and increasing collaborative
communities of practice associated with major processes areas.
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Abstract

From the beginning of software, we have been dealing with defects. It is costing us billions of dollars each
year. We have tried many ways to detect and remove these defects, but quality has not improved. We
can learn from Lean principles to instead “Build Quality In” The role of Quality Assurance then should be
to prevent defects from happening. We need to develop a quality process to build quality into the code
from the beginning. By preventing these defects from getting into the hands of testers and ultimately our
customers, and helping ensure we are building the right product, we will indeed reduce the costs from
defects and better delight our customers. This paper explores Lean-Agile and how we can apply seven
Lean-Agile Quality Assurance practices to significantly improve our quality.
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”Software bugs, or errors, are so prevalent and so detrimental that they cost the U.S.
economy an estimated $59.5 billion annually, or about 0.6 percent of the gross domestic
product,” finds a report done in 2002 by the Department of Commerce's National Institute
of Standards and Technology. The report goes on to say, “At the national level, over half of
the costs are borne by software users and the remainder by software developers/vendors.”

The study also found that, although all errors can never be removed, more than a third of
the costs associated with errors, or an estimated $22.2 billion, could be eliminated by an
improved testing infrastructure that enables earlier and more effective identification and
removal of software defects. These savings are associated with finding an increased
percentage (but not 100 percent) of errors closer to the development stages in which they
are introduced. Currently, over half of all errors are not found until downstream in the
development process or during post-sale software use.

--NIST report 2002

Defect-Driven Software Development Has Not Improved Our Quality

We have been dealing with the problem of software quality since the inception of computer technology.
Software defects can affect the few or the many, but as the NIST report above so painfully points out,
defects are costing us billions of dollars—a number that is much too big to ignore.

Many a software quality improvement process has been suggested over the years; some have had more
success than others. Most of these efforts have involved using testers to find defects in software code
rather than attempting to prevent these defects in the first place. Product quality has suffered from this
approach. As Steve McConnell pointed out to us in 1993, there is no way to effectively and thoroughly
find all software
defects via testing.
And, even if it were
possible, it is wildly
expensive (Jones

“Testing by itself does not improve software quality. Test results are
an indicator of quality, but in and of themselves, they don't improve
it. Trying to improve software quality by increasing the amount of
testing is like trying to lose weight by weighing yourself more often.

2005). What you eat before you step onto the scale determines how much
you will weigh, and the software development techniques you use

After fourteen years determine how many errors testing will find. If you want to lose

and billions of dollars weight, don't buy a new scale; change your diet. If you want to

in wasted money, the improve your software, don't test more; develop better.”

industry continues to

spend entirely too Steve C. McConnell® 1993

much time, money,

and people on finding

and fixing defects. We

need to elevate and examine the role of quality assurance. By using Lean-Agile principles and practices,
we can get to the root of the problem and start to assure quality instead of trying to test it in.

In Mary and Tom Poppendieck’s books>®, they

“Effective software quality control is the discuss seven principles to help teams and

most important single factor that organizations produce quality software at a lower
separates successful projects from cost. One of those principles is to “Build Quality In.”
delays and disasters. The reason for this This principle must be the focus of our efforts to deal
is because finding and fixing bugs is the effectively with the defect crisis. We need to build
most expensive cost element for large quality in from the beginning if we are to reduce the
systems, and takes more time than any number of defects and help reduce the cost of
other activity.” producing software.

Capers Jones Software Engineering: the
State of the Art, 2005
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To get us started down the proactive path to eliminating faults at their inception or, at the very least, in
near real-time, seven quality assurance activities will be identified and examined. Quality in a lean-agile
environment is everyone’s responsibility, so these seven practices will span across many roles and
responsibilities, from product champions to developers to testers. This article explores how we can apply
these seven lean-agile practices to significantly improve our quality, and reduce the cost and effects of
defects. We can then quickly deliver the right product for our customers, in the right way with sustainable
quality development and with the right money for our business by minimizing wastes. By doing so, we will
delight both our customers and our business.

Here are the seven Lean-Agile Practices to consider:

Enhance Code Quality

Drive With Continuous Integration

Be Mindful in Testing

Apply Agile Quality Planning & Execution
Use Lean-Agile Verification & Validation
Be Test-Driven, Not Defect-Driven

Apply Smart Lean Metrics

NoorwdN =

Practice One: Enhance Code Quality

Enhancing code quality is one of the most significant activities teams can implement to achieve higher
quality. Some common practices that teams have found to add significant value and quality are
e Test-Driven Development (TDD)1 & unit testing
Refactoring to improve existing design
Coding with design patterns’
Pair programming
Shared code responsibilities

The first three items are about creating better code through better practices. In the next section we’'ll
address the value that TDD provides to teams and the product by reducing defects. We also are striving
for having more maintainable code. It is important that redundancies are removed because this adds
considerable waste and effort when changes occur. One thing for certain in lean-agile development is that
change is a certainty. By embracing change, we need to plan for changes to happen and changing code
must be as easy as possible.

Pair programming and shared code responsibilities also add quality to the code. By having multiple
people involved with the code (by pairing and sharing), the quality has been shown to improve (For more
information see http://www.extremeprogramming.org/rules/pair.html). Extreme Programming teams have
been using this technique successfully for many years now. With two people looking at the code (either
pairing or sharing), you will find that issues and defects will be discovered much sooner. Two brains are
indeed better than one for writing quality code. Teams that are new to TDD or pair programming
sometimes think that having two people pairing or writing tests first will slow the development down. This
may happen only when first trying them out. The time is more than made up on not having to find and fix
defects later in the development cycle.

Developing in isolated silos has not been a very good approach and potentially has helped contribute to
the mess we are in. By applying design patterns and refactoring you can create cleaner, more
understandable and more maintainable code for the future. TDD and unit testing provide assurance that
you are building the product correctly from the start. Collectively, they all enhance the overall quality of
the code being produced right out of the gate.
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Practice Two: Drive
with Continuous
Integration

Continuous Integration is
the “engine that drives
agility.” In order to be agile-
fast, you need a practice
that ensures fast, frequent
builds. It is a wonderful

software more rapidly.”

Martin Fowler May 2006

practice for ensuring your
software never gets very far
off track. You check in and
build continuously (or frequently). This eliminates the nightmare of integration builds that seem to take
days or weeks before they are ready to test. And it supports the lean principles, building knowledge into

software processes and eliminating the waste of rework and delay.

“Continuous Integration is a software development practice where
members of a team integrate their work frequently, usually each
person integrates at least daily - leading to multiple integrations
per day. Each integration is verified by an automated build
(including test) to detect integration errors as quickly as possible.
Many teams find that this approach leads to significantly reduced
integration problems and allows a team to develop cohesive

http://www.martinfowler.com/articles/continuousintegration.html

Continuous Integration does take some finesse and dedication to do well. Martin Fowler calls out the
following ten practices to be successful:

Maintain a single source repository
Automate the build
Make your build self-testing via unit testing

Have everyone commit their changes at least every day (preferably more often)
Ensure that every commit builds successfully on an integration machine and not just on the local

developer machine

Keep the build fast

Test in a clone of the production environment

Make it easy for anyone to get the latest executable
Make it possible to have everyone see what's happening
Automate deployment

“The greatest value in quality for teams comes when they
combine TDD and Continuous Integration into a
continuous, test-driven, integration practice. Together,
they help teams identify almost immediately when a
problem has surfaced. These teams find that a significant
number of defects are simply fixed before any defect has
ever been logged. It is not uncommon to see a reduction
of 50 percent in the total number of defects being
managed in a release the very first time these practices
are implemented and many

teams have reported even greater reductions: 80-90
percent defect elimination”

Mary & Tom Poppendieck, 2007°.

All of the parts as well as the whole
provide an environment for quality
code to emerge. The self-testing
piece is crucial in that we have a
baseline for measuring success or
failure. Agile teams adopt a culture
of not wanting to break the build. All
of these practices follow lean
principles. By maintaining a single
source repository, we avoid time
synch wastes in having to merge
changes. By automating the build,
you build in knowledge into the
process. This avoids mistakes, and
makes it possible to for anyone to
do a one-click build. Doing so
reduce hand-offs and eliminating
more time wastes in waiting on
someone to do the build.

By doing frequent build and tests we know if we do find a problem, the answer lies in what we just did.

This eliminates the time waste of having to search to find where the problem was introduced. Agile teams
that | have been associated with, all report at least a 50% reduction in defects after applying continuous,
test-driven integration. Just recently | spoke with a team that had only one defect reported from the field.
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They compared their results to other similar sized teams and projects in their organization that were not
applying this practice and found the average was more in the hundreds. These two practices can and
indeed do build the quality in and significantly reduce the waste that defects add to software
development.

Practice Three: Be Mindful in Testing

What does it mean to test mindfully? It means testing efficiently and effectively while keeping an eye on
the ultimate goal of quality for the customer. Doing so will prevent waste from creeping into testing. It
ensures that there is just the right amount of testing coverage so that the team can be confident that the
process is sound and the code quality is good. But what is the right amount? We can crank out many
tests maybe without thinking of their value or impact. Many teams seem to think more tests are better.
This may not be the case, and in some cases, we may be over testing, or causing maintenance
nightmares. The question to ask then, is there a minimal, but still credible set of tests we can use that
could possibly work?

Alistair Cockburn? has defined a criticality scale for projects that may help teams determine how much
testing is good enough. First, assess your product according to its system criticality and failure impact
using the following guidelines:

= Loss of Comfort — annoyed customers

= Loss of Discretionary money — loss of money and customers

= Loss of Essential money — loss of business

= Loss of Life - someone could die

Now, think about the impact if something goes wrong in your product/project. The level of testing should
be higher or stronger if a feature falls in the essential or life category. On the other hand, a lower level of
testing may be perfectly acceptable if the feature is at the comfort or discretionary money level. Risk-
based analysis may also shed some light on how much testing is needed and where we should spend our
testing dollars. Also, if we are applying continuous test-driven integration practices, the need for
exhaustive functional test suites will be reduced. We will be able to spend our testing time making sure
we have just enough breadth in all the types of testing we do including the non-functional type testing
(security, performance, scalability, etc) to verify the correctness of functionality.

Once we determine how much we need, we need to be mindful of the kinds of testing implementations we
have and quality of these tests. What should be our mix of automated and manual tests? Agile testing
requires a high level of automation to be in place to deliver quickly. Manual regression suites will derail
agile teams quickly as the size grows. They both have a place and serve a purpose in quality.

A technique that is proving very

Exploratory software testing is a powerful approach, yet
widely misunderstood. In some situations, it can be
orders of magnitude more productive than scripted
testing. All testers

practice some form of exploratory testing, unless they
simply don’t create tests at all. Yet few of us study this
approach, and it doesn't get much respect in our field.
This attitude is beginning to change as companies seek
ever more agile and cost effective methods of
developing software.

James Bach Exploratory Testing Explained, 2003

between automated and exploratory testing.
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valuable as a complement to
automated testing is exploratory
testing. Written, scripted manual tests
are not lean: they are hard to
maintain, time-consuming to run, and
are dormant until someone manually
runs them. Exploratory testing, on the
other hand, can be very powerful. For
example, you can use session-based
(James Bach
http://www.satisfice.com/sbtm/index.s
html) and/or a quick explore methods
to see where issues are and what
automated tests might be written.
Being mindful of our needs will help
to determine the right balance



Examine your automated testing for both quality and amount of coverage. Is the coverage the right
amount for your product? Are you testing at the user interface level too much? Can you add business
logic tests below the presentation layer that are easier and more maintainable? Have redundancies crept
in? Care and feeding of these automated tests is just as important as your product code. The good code
quality practices for programming discussed earlier can apply to the development of the test code. Pairing
and shared testing code responsibilities, refactoring, attention to design will add quality to your testing
code.

Mindful, lean-agile testing suggests that we need to start from the small, minimal credible set and only
add more tests if they add value. Based on the criticality score, the minimal-credible testing set could be
very small to very large. Be mindful of how you are testing and at what level in the application. Where is it
easiest to automate? Think about maintenance of these tests. If we are changing, we will need to have
easy ways to change our tests as well. Also, think how exploratory testing can be used to its advantage.
Consider many angles when determining how much coverage you need. Do not just add tests because
you think that it will add to the quality of the product. It is easy sometimes to get caught up in the fever
and pressure of testing and lose sight of what is really needed. Applying mindfulness will help.

Practice Four: Apply Agile Quality Planning & Execution

Agile methods use multiple levels of planning and execution. Multi-level planning is very lean in that we
only focus on what we need to do when we need to do it. The mantra “just enough, just-in-time” is a good
one. The typical planning levels are at the product (the
. highest), release, iteration, and story (lowest level).
In preparing for battle | have always
found that plans are usele?’s, but Product planning provides a way for the product champion
planning is indispensable, to prioritize and set the vision for the product. Typically,
-Dwight D. Eisenhower this is at the highest (fuzziest) level, such as capturing
features.

Release planning provides the ability to group stories into themes for a release. The planning horizon is
typically a few months. From a quality perspective, we need to look at the quality criteria that are required
to accept the release. Drivers for this could be the type of release and the criticality score we have. Lean-
Agile methods bring the discussion of the quality criteria to the table so that the whole team understands
what is expected of them and the product. The goal is not to go over or under, but instead to deliver only
what is needed.

The quality criteria for teams transitioning to Lean-Agile could involve the number of defects / number of
issues not resolved, test coverage (including unit testing), types of testing, test pass/fail rates, or anything
else that the team deems important. For experienced Agile teams, the criteria could be stated as simply
as, “all stories accepted and no unresolved defects or issues.” What is important is that all team members
understand the objectives and vision of the release, comprehend the business goals, and have a shared
stake in the quality of the released software.

Iteration planning allows teams to further refine quality planning. The time period of focus is much shorter
(weeks, not months). Once again, the team should understand the quality criteria for the iteration. The
focus should be, “What will it take to accept and close the iteration?”

The lowest level of quality planning is the story. Each story should have its own acceptance criteria.
When is the story really done? It is done when the story has been accepted. When can it be accepted?
The story can be accepted when all the acceptance tests have passed. We'll talk more about acceptance
testing in the next section.

Execution tracking is about knowing where we are and if we will reach our destination in time. Release

tracking, iteration tracking, and story tracking give us visibility into whether or not we are on schedule for
the items we planned and allow us to fine tune at the level that is necessary. Lean-Agile allows teams to
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steer their way to success. By having a set of quality criteria at every level, we have a way to assure our
success and quality at each step along the way.

Practice Five: Use Lean-Agile Verification and Validation

Software validation asks the question, "Are we building the right product?" Lean-Agile provides many
ways to assure that we are indeed building the right product. In lean-agile development, validation is an
activity that is shared among the product champion, the testers and the developers. Agile acceptance
testing is the standard means to achieve validation of what the feature is supposed to do. Defining the
acceptance tests should occur as early as possible. Many teams start out defining the tests after the
Iteration or coding has begun. This is not necessarily ideal. We have moved testing way forward from the
non-agile ways, but there are ways to move it even farther forward.

The better way to help drive definition and understanding is to define the tests even earlier. In the
previous section on agile planning and execution, it was mentioned that we should all agree on the quality
criteria for the Release, the Iteration and the Story. Part of the quality criteria is that the acceptance tests
should all be passing in order to accept the story, the Iteration and the Release. The acceptance tests
can become the specification of what the story really means. IndustrialXP (For more information, see
http://industrialxp.org/storytesting.html) talks about the storytest as being one thing. This is a good way to
think about it. We want to blur the distinction and eliminate the need to have separate requirements and
associated tests to validate the functionality. From a lean perspective, this makes sense. Why have two
things that you have to update or modify, when one will suffice?

These storytests or acceptance tests become the agreement between the product champion, the
developers and the testers on the needed functionality. If these tests are written earlier (starting with
Release Planning but mostly in the Iteration Planning timeframe), before development has occurred, then
we truly are running test-first on all cylinders. Acceptance Test-Driven Development or ATDD means that
the developers can use these tests to help define the design and code, above what they do with unit test-
driven development that was discussed in the first practice. Acceptance testing and ATDD will eliminate
many of the post code delivery tester-driven development issues that are found in more traditional
development cycles (bugs filed as “I don’t think this is behaving correctly”), and clears up most
misunderstandings between the stakeholders before coding even begins.

Agile acceptance testing does need to be as automated as possible. In order to be agile fast, teams have
to test at the speed of need. This involves moving away from written manual tests and towards
executable documentation. Using a tool such as Fit or FitNesse (For more information, see the FitNesse
website at http://fitnesse.org/) will allow all the stakeholders to collaborate and agree on the what, and
execute the tests in an automated way®. The beauty of Fit/FitNesse is that the test specifications can be
readable and understandable to all, easily updated when change occurs, and provide pass-fail status on
the execution of individual tests or for a suite of tests. When the story has been accepted, these tests
then merge into the regression suite and continue to add value to the team and product as they execute
at least nightly.

Software verification asks the question, "Are we building the product correctly?" This is a major tenant in a
Lean-Agile environment. By building the product correctly from the beginning, quality improves. Unit
testing helps to verify operation at the code level while functional testing (and other tests) verifies that the
product is operating correctly at higher levels.

Another type of exploratory test that is useful is what | like to refer to as a Release Explorathon. This
practice brings many different stakeholders (sales, marketing, tech support people, etc.) to the testing
process, some of whom will be seeing the product for the first time. It can also reveal a great deal about
the development process. If few issues are found, the process is working, verified and validated. On the
other hand, if many defects or issues surface, something in the quality process has failed and we need to
examine what has happened and fix the process.
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Verification and Validation are important tenets to many software teams. In lean-agile, we still want to
hold onto the value these activities provide to the team, the organization and ultimately to the customer.
We may do things in a different order, or in different ways than a non-agile team does them, but we are
making sure that we have validated that the product is the right product, and verified that it is functioning
correctly and that we have a quality development process in place.

Practice Six: Be Test-Driven, Not Defect-Driven

Earlier, | stated that teams are dealing with too many software defects. These include defects found by
customers and defects found by the team. Critical defects are those that escape into customers’ hands
and that can adversely affect the business, both in terms of credibility and in terms of dollars. While the
defects found by the team do not incur a credibility cost, they still cost time and effort to resolve, and that
still amounts to a dollar cost to the business. With continuous test-driven integrations, teams can find and
fix defects very early so few should be escaping into verification.

| would like to go one step further and ask, “Why log defects in acceptance testing during the iteration?”
Sure, testers and programmers are very familiar and used to logging and fixing defects, but does this
practice offer any benefits or value? | don’t think so. | can say this because of our lean-agile practices we
are now using. During the iteration, Agile teams are swarming to complete the stories. Communication is
very tight and programmers and testers are jointly developing and running many tests (both unit and
acceptance). Everyone is paying attention to any tests that are failing through the Continuous Integration
or nightly build reports. Does it add value to create an artifact called defect or is the failed test sufficient to
signal to the team that something is not correct? This does pre-suppose that you have automated
acceptance tests. If a defect is found and there is not a test for it yet, then you should just create a test.
Thinking in terms of lean principles, there is waste in creating yet another artifact to track. It takes time
and resources to pass the defect artifact around. Shouldn’t we just fix whatever we find and create the
automated test to make sure it doesn’t happen again? In essence we can fix and forget.

Many who are new to Lean-Agile find that this practice flies in the face of logic and their sense of what is
needed for tracking. There might be value in understanding high-risk areas or examining clusters of
defects. But is it the artifact that is helping or is it just helping us keep track? If there are quality issues in
particular areas, then we need to stop and examine what is going on, and correct the problem. If the team
has applied all the previous recommendations, then truly we have improved our quality, and we won’t be
finding many bugs during the iteration. Teams that are rolling with agile have eliminated the need for big
bug tracking systems. They just don'’t find that many, and when they do, they just immediately fix the
problem.

| would like to recommend that you keep tracking defects just until you have proven the ROl on some of
the other new practices you have implemented. It would be nice to know that the defect counts did get
reduced by fifty percent or more for your team. Once your team or organization has seen the
improvement, shift away from being defect-driven as fast as you can. On the rare occasion when a
customer should find a problem, it still makes sense to keep tracking these. But with our new improved
way of creating and building quality in from the beginning, this should indeed be a rare event. The next
practice looks at what things you should be tracking.

Practice Seven: Apply Smart Lean Metrics

Be careful what you measure. Consider the following:

"Tell me how you will measure me and I will tell you how I will behave!”
(Theory of Constraints founder Eliyahu Goldratt)

There are many metrics we have tried over the years to measure our quality and our successes and
failures. Sometimes the measurement can affect behavior in an adverse way. My favorite Dilbert cartoon
from many years ago has the developer and tester in cahoots to get the bonus for the most defects found.
To counter the negative side of metrics, use metrics that help support things that make you better. From
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Lean teachings, you should look at those metrics
that contribute the most value and then move on
when they stop adding value.

From the business perspective, the “one big thing”
to track is how much customer and or business
value we are delivering. After all, if delivered value
is going down, the business had better
understand why. We can measure the number of
delivered stories but it is important to have an
assigned value. | like to keep track not only of the
story’s size in story points, but also have an
assigned value point. This makes it easy to track
the value we are delivering. In addition, it is
crucial to know and measure customer
satisfaction.

“Measure-UP, the practice of measuring
results at the team rather than the individual
level, keeps measurements honest and
robust. The simple act of raising a
measurement one level up from the level over
which an individual has control changes its
dynamic from a personal performance
measurement to a system effectiveness
indicator.”

Measuring Maturity Dr. Dobbs January 12,
2004, Mary Poppendieck

Together, these lead to tracking the following:

e Number of defects customers find, and the

o Number of calls support is getting—both questions and feature requests.
In addition to the business metrics mentioned above, the following may also prove useful to you to gain
insight into how your Lean-Agile team is doing:

Unit Tests
o Look at coverage. Is it increasing or decreasing?
o Code coverage percentage. How much of the code is covered by unit tests? Can you get

to 100%"7.

e Hardening Time. How long does it take to wrap up the release for deployment? Is it increasing or
decreasing?

¢ Impediments opened/closed per iteration. (What are the things that are getting in the way of
success)

e Number of story points not accepted per iteration (split, moved to next, moved to backlog)

e Number of builds per iteration

Some metrics may be more useful than others. Teams should figure out what makes sense to track and
why they want to track it. There is the old adage: you can’t change what you don’t know. Tracking adds
visibility into what you are doing. You should track only as long as it adds value. If unit testing is not a
habit yet, tracking the numbers might prove useful. Once it has become a habit and all new code is unit
tested, then this metric has served it usefulness and is no longer needed.

Conclusions

Defects are costing us millions, both as software users and in the software business. We must come up
with a quality process that ensures we are building the right product and building it right—even better,
building it right from the start. When the seven lean quality assurance practices discussed in this article
are applied, they will help to achieve this result. But these should not be viewed as prescriptive recipes. It
requires us to continuously reflect, inspect, and adapt to make sure that the practices are adding value
and improving the quality of software. The team is responsible for figuring out what works best in their
situation and environment. These practices serve as a good starting point for teams to examine and
evaluate their current quality and assess the quality they need to delight their customers and get out of
the defect grip that is affecting too many teams.
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http://www.developsense.com

Abstract: One of the perceived obstacles towards testing using an exploratory testing approach
is that exploration is unstructured, unrepeatable, and unaccountable, but a look at history
demonstrates that this is clearly not the case. Explorers and investigators throughout history
have made plans, kept records, written log books, and drawn maps, and have used these
techniques to record information so that they could report to their sponsors and to the world at
large. Skilled exploratory testers use similar approaches to describe observations, to record
progress, to capture new test ideas, and to relate the testing story and the product story to the
project community. By focusing on what actually happens, rather than what we hope will
happen, exploratory testing records can tell us even more about the product than traditional pre-
scripted approaches do.

In this presentation, Michael Bolton invites you on a tour of his exploratory testing notebook and
demonstrates more formal approaches to documenting exploratory testing. The tour includes a
look at an informal exploratory testing session, simple mapping and diagramming techniques,
and a look at a Session-Based Test Management session sheet. These techniques can help
exploratory testers to demonstrate that testing has been performed diligently, thoroughly, and
accountably in a way that gets to the heart of what excellent testing is all about: a skilled
technical investigation of a product, on behalf of stakeholders, to reveal quality-related
information of the kind that they seek.

117



Documentation Problems

There are many common claims about test documentation: that it’s required for new testers or
share testing with other testers; that it’s needed to deflect legal liability or to keep regulators
happy; that it’s needed for repeatability, or for accountability; that it forces you to think about
test strategy. These claims are typically used to support heavyweight and formalized approaches
to test documentation (and to testing itself), but no matter what the motivation, the claims have
this in common: they rarely take context, cost, and value into account. Moreover, they often
leave out important elements of the story. Novices in any discipline learn not only through
documents, but also by observation, participation, practice, coaching, and mentoring; tester may
exchange information through conversation, email, and socialization. Lawyers will point out
that documentation is only one form of evidence—and that evidence can be used to buttress or to
skewer your case—while regulators (for example, the FDA') endorse the principle of the least
burdensome approach. Processes can be repeatable without being documented (how do people
get to work in the morning?), and auditors are often more interested in the overview of the story
than each and every tiny detail. Finally, no document—Ieast of all a template—ever forced
anyone to think about anything; the thinking part is always up to the reader, never to the
document.

Test documentation is often driven by templates in a way that standardizes look and feel without
considering content or context. Those who set up the templates may not understand testing
outside the context for which the template is set up (or they may not understand testing at all);
meanwhile, testers who are required to follow the templates don’t own the format. Templates—
from the IEEE 829 specification to Fitnesse tests on Agile projects—can standardize and
formalize test documentation, but they can also standardize and formalize thinking about testing
and our approaches to it. Scripts stand the risk of reducing learning rather than adding to it,
because they so frequently leave out the motivation for the test, alternative ways of
accomplishing the user’s task, and variations that might expose bugs.

Cem Kaner, who coined the term exploratory testing in 1983, has since defined it as “a style of
software testing that emphasizes the personal freedom and responsibility of the individual tester
to continually optimize the value of her work by treating test-related learning, test design, and
execution as mutually supportive activities that run in parallel throughout the project.”® A useful
summary is “simultaneous test design, test execution, and learning.” In exploratory testing, the
result of the last test strongly influences the tester’s choices for the next test. This suggests that
exploratory testing is incompatible with most formalized approaches to test documentation, since
most of them segregate design, execution, and learning; most emphasize scripted actions; and
most try to downplay the freedom and responsibility of the individual tester. Faced with this
problem, the solution that many people have used is simply to avoid exploratory testing—or at
least to avoid admitting that they do it, or to avoid talking about it in reasonable ways. As

! The Least Burdensome Provisions of the FDA Modernization Act of 1997; Concept and Principles; Final
Guidance for FDA and Industry. www.fda.gov/cdrh/modact/leastburdensome.html

? This definition was arrived at through work done at the 2006 Workshop on Heuristic and Exploratory Testing,
which included James Bach, Jonathan Bach, Scott Barber, Michael Bolton, Tim Coulter, Rebecca Fiedler, David
Gilbert, Marianne Guntow, James Lyndsay, Robert Sabourin, and Adam White. The definition was used at the
November 2006 QAI Conference. Kaner, “Exploratory Testing After 23 Years”, www.kaner.com/pdfs/ETat23.pdf
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McLuhan said, “We shape our tools; thereafter our tools shape us.” Test documentation is a
tool that shapes our testing.

Yet exploration is essential to the investigative dimension of software testing. Testing that
merely confirms expected behaviour can be expected to suffer from fundamental attribution error
(“it works™), confirmation bias (“all the tests pass, so it works”), and anchoring bias (“I know it
works because all the tests pass, so it works”). Testers who don’t explore the software fail to
find the bugs that real users find when they explore the software. Since any given bug is a
surprise, no script is available to tell you how to investigate that bug.

Sometimes documentation is a product, a deliverable of the mission of testing, designed to be
produced for and presented to someone else. Sometimes documentation is a tool, something to
help keep yourself (or your team) organized, something to help with recollection, but not
intended to be presented to anyone®. In the former case, presentation and formatting are
important; in the latter case, they’re much less important. In this paper, I’ll introduce (or for
some people, revisit) two forms of documentation—one primarily a tool, and the other a
product—to support exploratory approaches. The first tends to emphasize the learning
dimension, the latter tends to be more applicable to test design and test execution.

This paper and the accompanying presentation represent a highly subjective and personal
experience report. While I may offer some things that I’ve found helpful, this is not intended to
be prescriptive, or to offer “best practices”; the whole point of notebooks—for testers, at least—
is that they become what you make of them.

An Exploratory Tester’s Notebook

Like most of us, I’ve kept written records, mostly for school or for work, all my life. Among
other means of preserving information, I’ve used scribblers, foolscap paper, legal pads, reporter
or steno notepads, pocket notepads, ASCII text files, Word documents, spreadsheets, and
probably others.

In 2005, I met Jon Bach for the first time. Jon, brother of James Bach, is an expert exploratory
tester (which apparently runs in the family) and a wonderful writer on the subject of E.T., and in
particular how to make it accountable. The first thing that I noticed on meeting Jon is that he’s
an assiduous note-taker—he studied journalism at university—and over the last year, he has
inspired me to improve my note-taking processes.

The Moleskine Notebook

One factor in my personal improvement in note-taking was James Bach’s recommendation of the
Moleskine pocket notebook. I got my first one at the beginning of 2006, and I’ve been using it
ever since. There are several form factors available, with soft or hard covers. The version I have
fits in a pocket; it’s perfect-bound so it lies flat; it has a fabric bookmark and an elasticized loop
that holds the book closed. The pages can be unlined, lined, or squared (graph paper)’. I prefer
the graph paper; I find that it helps with sketching and with laying out tables of information.

3 Marshall McLuhan, Understanding Media: The Extensions of Man (Critical Edition). Gingko Press, Costa
Madera, CA, September 2003.

4 See Kaner, Cem; Bach, James, and Pettichord, Bret, Lessons Learned in Software Testing. John Wiley & Sons,
New York, 2002.

> They can also be lined with five-line staff paper for musicians.
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The Moleskine has a certain kind of chic/geek/boutique/mystique kind of appeal; it turns out that
there’s something of a cult around them, no doubt influenced by their marketing. Each notebook
comes with a page of history in several languages, which adds to the European cachet. The page
includes the claim that the Moleskine was used by Bruce Chatwin, Pablo Picasso, Ernest
Hemingway, Henri Mattisse, Andre Breton, and others who are reputed to have used the
Moleskine. The claim is ﬁctitious6, although these artists did use books of the same colour, form
factor, with sewn bindings and other features that the new books reproduce. The appeal, for me,
is that the books are well-constructed, beautiful, and inviting. This reminds me of Cem Kaner’s
advice to his students: “Use a good pen. Lawyers and others who do lots of handwriting buy
expensive fountain pens for a reason. The pen glides across the page, requiring minimal pressure

to leave ink.”” A good tool asks to be used.

Why Use Notebooks?

In the age of the personal digital assistant (I have one), the laptop computer, (I have one), and the
desktop computer (I have one), and the smart phone (I don’t have one), why use notebooks?

They never crash.

They never forget to auto-save.

The batteries don’t wear out, they don’t have
to be recharged—and they’re never AA
when you need AAA or AAA when you
need AA.

e You don’t have to turn them off with your
other portable electronic devices when the
plane is taking off or landing.

Most importantly, notebooks are free-form and
personal in ways that the “personal” computer
cannot be. Notebooks afford diversity of
approaches, sketching and drawing, different
thinking styles, different note-taking styles. All
Windows text editors, irrespective of their features,
still look like Windows programs at some level. In
a notebook, there’s little to no reformatting; “undo”
consists of crossing out a line or a page and starting
over or, perhaps more appropriately, of tolerating
imperfection. When it’s a paper notebook, and it’s
your own, there’s a little less pressure to make
things look good. For me, this allows for a more
free flow of ideas.

In 2005, James and Jonathan Bach presented a
paper at the STAR West conference on exploratory

® http://www.iht.com/articles/2004/10/16/mmole_ed3_.php

They’re portable, and thus easy to have consistently available.

— — -

Figure 1: Page from Michael Bolton's Notebook #2

7 http://www.testingeducation.org/BBST/exams/NotesForStudents.htm
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dynamics, skills and tactics. Michael Kelly led a session in which we further developed this list
at Consultants’ Camp 2006.

Several of the points in this list—especially modeling, questioning, chartering, observing,
generating and elaborating, abandoning and recovering, conjecturing, and of course recording
and reporting—can be aided by the kinds of things that we do in notebooks: writing, sketching,
listing, speculating, brainstorming, and journaling. Much of what we think of as history or
scientific discovery was first recorded in notebooks. We see a pattern of writing and keeping
notes in situations and disciplines where learning and discovery are involved. A variety of
models helps us to appreciate a problem (and potentially its solution) from more angles.
Thinking about a problem is different from uttering it, which is still different from sketching it or
writing prose about it. The direct interaction with the ink and the paper gives us a tactile mode to
supplement the visual, and the fact that handwriting is, for many people, slower than typing, may
slow down our thought processes in beneficial ways. A notebook gives us a medium in which to
record, re-model, and reflect. These are, in my view, essential testing skills and tactics.

From a historical perspective, we are aware that Leonardo was a great thinker because he left
notebooks, but it’s also reasonable to consider that Leonardo may have been a great thinker at
least in part because he used notebooks.

Who Uses Notebooks?

Inventors, scientists, explorers, artists, writers, and students have made notebook work part of
their creative process, leaving both themselves and us with records of their thought processes.

Leonardo da Vinci’s notebooks are among the most famous books in history, and also at this
writing the most expensive; one of them, the Codex Leicester, was purchased in 1994 for $30.8
million by a certain ex-programmer from the Pacific Northwest®. Leonardo left approximately
13,000 pages of daily notes and drawings. I was lucky enough to see one recently—the Codex
Foster, from the collection of the Victoria and Albert Museum.

¥ Incidentally, the exhibit notes and catalog suggested that Leonardo didn’t intend to encrypt his work via the mirror
writing for which he was so famous; he wrote backwards because he was left-handed, and writing normally would
smudge the ink.
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Figure 2: Leonardo da Vinci, The Codex Foster

As a man of the Renaissance, Leonardo blurred the lines between artist, scientist, engineer, and
inventor’, and his notebooks reflect this. Leonardo collects ideas and drawings, but also puzzles,
aphorisms, plans, observations. They are enormously eclectic, reflecting an exploratory outlook
on the world. As such, his notebooks are surprisingly similar to the notebook patterns of
exploratory testers described below, though none has consciously followed Leonardo’s
paradigms or principles, so far as [ know. The form factor is also startlingly similar to the
smaller Moleskine notebooks. Obviously, the significance of our work pales next to Leonardo’s,
but is there some intrinsic relationship between exploratory thinking and the notebook as a
medium?

What Do | Use My Notebook For?

I’ve been keeping three separate notebooks. My large-format book contains notes that I take
during sessions at conferences and workshops. It tends to be tidier and better-organized. My
small-format book is a ready place to record pretty much anything that I find interesting. Here
are some examples:

Lists of things, as brainstorms or catalogs. My current lists include testing heuristics;
reifications; and test ideas. These lists are accessible and can be added to or referenced at any
time. This is my favorite use of the Moleskine—as a portable thinking and storage tool.

“Fieldstones” and blog entries. Collections of observations; the odd rant; memorable quotes;
aphorisms. The term “fieldstone” is taken from Gerald M. Weinberg’s book Weinberg on
Writing: The Fieldstone Method. In the book, Jerry uses the metaphor of the pile of stones that
are pulled from the field as you clear it; then you assemble a wall or a building from the
fieldstones.'” T collect ideas for articles and blog entries and develop them later.

? How To Think Like Leonardo da Vinci
' Weinberg, Gerald M., Weinberg on Writing: The Fieldstone Method.
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Logs of testing sessions. These are often impromptu, used primarily to practice testing and
reporting, to reflect and learn later, and to teach the process. A couple of examples follow
below.

Meeting notes. He who controls the minutes controls history, and he who controls history
controls the world.

Ultra-Portable PowerPoints. These are one-page presentations that typically involve a table or
a diagram. This is handy for the cases in which I’d like to make a point to a colleague or client.
Since the listener focuses on the data and on my story, and not on what Edward Tufte'' calls
“chartjunk”, the portable PowerPoints may be more compelling than the real thing.

Mind maps and diagrams. I use these for planning and visualization purposes. I need to
practice them more. I did use a mind map to prepare this presentation.

Notes collected as I’m teaching. When a student does something clever during a testing
exercise, [ don’t want to interrupt the flow, but I do want to keep track of it so that I can recount
it to the class and give recognition and appreciation to the person who did it. Moreover, about
half the time this results in some improvement to our course materials'2, so a notebook entry is
very handy.

Action items, reminders, and random notes. Sometimes the notebook is the handiest piece of
paper around, so I scribble something down on a free page—contact names (for entry later),
reminders to send something to someone; shopping lists.

Stuff in the pocket. I keep receipts and business cards (so I don’t lose them). I also have a
magic trick that I use as a testing exercise that fits perfectly into the pocket.

I try to remember to put a title and date on each page. Lately I’ve been slipping somewhat,
especially on the random notes pages.

I’ve been using a second large-format notebook for notes on books that I’'m studying. I haven’t
kept this up so well. It’s better organized than my small format book, but my small format book
is handy more often, so notes about books—and quotes from them—tend to go in that.

I’m not doing journaling, but the notebooks seem to remind me that, some day, I will. Our
society doesn’t seem to have the same diary tradition as it used to; web logs retrieve this idea.
Several of my colleagues do keep personal journals.

How Do Other Exploratory Testers Use Notebooks?

I’ve done a very informal and decidedly unscientific survey of some of my colleagues, especially
those who are exploratory testers.

"' Tufte, Edward, Envisioning Information. Graphics Press, Chesire, Connecticut, 1990.
12 Bach, James, and Bolton, Michael, Rapid Software Testing. http://www.satisfice.com/rst.pdf.
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Adam White reports, “My notebook is my /ife. It's how I keep track of things I have to do. It
supplements my memory so that I don't waste brain power on remembering to remember
something. I just record it and move on.

“I have found a method of taking notes that brings my attention to things. If someone tells me
about a book then I will write "Book" and underline it twice. Then when flipping back through
my notes I can see that [ have a reference to a book that I thought was interesting at some point
in time. I use this process for other things like blogs, websites, key ideas, quotes etc. It makes
organizing information after the fact very easy.”

Adam reports similar experiences to my own in how he came to use Moleskines. He too
observed Jon Bach and James Bach using Moleskine notebooks; he too uses a selection of
books—one large-form for work, one large-form for personal journaling, and a small one for
portability and availability. He also says that the elastic helps to prevent him from losing pens.

Jonathan Kohl also reports that he uses notebooks constantly. “My favorite is my Moleskine, but
I also use other things for taking notes. With my Moleskine, I capture test ideas; article ideas;
diagrams or models I am working on for articles; teaching materials, or some other reason for an
explanation to others; and testing notes**. I have a couple of notes to help focus me, and the rest
are ideas, impressions, and the starred items are bugs. I translated the bugs into bug reports in a
fault tracking system, and the other notes into a document on risk areas. For client work, I don't
usually use my Moleskine for testing, since they may want my notes.” This is an important point
for contractors and full-time employees; your notebook may be considered a work product—and
therefore the property of your company—if you use it at work, or for work.

“T also use index cards (preferably post-it note index cards), primarily for bug reports,” continues
Jonathan. “My test area is often full of post-its, each a bug, at the end of a morning or afternoon
testing session. Over time, I arrange the post-its according to groups, and log them into a bug
tracker or on story cards (if doing XP.) When I am doing test automation/test toolsmith work, I
use story cards for features or other tasks, and others for bugs.”

Jonathan also uses graph-paper pads for notes that he doesn't need to keep. They contain rough
session and testing notes; diagrams, scrawls, models, or things that he is trying to understand
better; analysis notes, interview points, and anything else he’s interested in capturing. “These
notes are illegible to most people other than me, and I summarize them and put what is needed
into something more permanent.” This is also an important point about documentation in
general: sometimes documentation is a product—a deliverable, or something that you show to or
share with someone else. At other times, documentation is a tool—a personal aid to memory or
thought processes.

“I worked with engineers a lot starting out, so I have a black notebook that I use to record my
time and tasks each day. I started doing this as an employee, and do it as a consultant now as
well.”

Fiona Charles also keeps a project-specific notebook. She uses a large form factor, so that it can
accommodate 8'2 x11 pages pasted into it. She also pastes a plastic pocket, a calendar, and loose
notes from pre-kickoff meetings—she says that a glue stick is an essential part of the kit. In the

" Jonathan provides an example at http://www.kohl.ca/articles/Exploratory Testing_MusicofInvestigation.pdf
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notebook, she records conversations with clients and others in the project community. She uses
clear termination line for dates, sets of notes, and “think pages.”

Jerry Weinberg also uses project notebooks. On the first page, he places his name, his contact
information, and offer of a reward for the safe return of the book. On the facing page, he keeps a
list of contact info for important people to the project. On the subsequent pages, he keeps a daily
log from the front of the book forwards. He keeps a separate list of learnings from the back of
the book backward, until the two sections collide somewhere in the middle; then he starts a new
book. “I always date the learnings,” he says. “In fact, I date everything. You never know when
this will be useful data.” Like me, he never tears a page out.

Jerry is also a strong advocate of journaling'®. For one thing, he treats starting journaling—and
the reader’s reaction to it—as an exercise in learning about effecting change in ourselves and in
other people. “One great advantage of the journal method,” he says, “is that unlike a book or a
lecture, everything in it is relevant to you. Because each person’s learning is personal, I can’t
you what you’ll learn, but I can guarantee that you’ll learn something.” That’s been my
experience; the notebook reflects me and what I’m learning. It’s also interesting to ask myself
about the things, or kinds of things, that I ~aven 't put it.

Jon Bach reports that he uses his notebooks in several modes. “‘Log file’, to capture the flow of
my testing; ‘epiphany trap’, to capture "a ha!" moments (denoted by a star with a circle around
it); diagrams and models—for example, the squiggle diagram when James and I first roughed out
Session-Based Test Management; to-do lists—Ilots and of lots them, which eventually get put
into Microsoft Outlook's Task Manager with a date and deadline—reminders, flight, hotel, taxi
info when traveling, and phone numbers; quotes from colleagues, book references, URLSs; blog
ideas, brainstorms, ideas for classes, abstracts for new talks I want to do; heuristics, mnemonics;
puzzles and their solutions (like on a math exam that says "show your work"); personal journal
entries (especially on a plane); letters to my wife and child -- to clear my head after some
heinous testing problem I might need a break from.”

Jon also identifies as significant the paradigm “‘“NTSB Investigator.” I'll look back on my old
notes for lost items to rescue—things that are may have become more important than when I first
captured them because of emergent context. You would never crack open the black box of an
airplane after a successful flight, but what if there was a systemic pattern of silent failures just
waiting to culminate in a HUGE failure? Then you might look at data for a successful flight and
be on the lookout for pathologies.”

Example: An Impromptu Exploratory Testing Session

I flew from Delhi to Amsterdam. I was delighted to see that the plane was equipped with a
personal in-flight entertainment system, which meant that I could choose my own movies or TV
to watch. As it happened, I got other entertainment from the system that I wouldn’t have
predicted.

The system was menu-driven. | went to the page that listed the movies that were available, and
after scrolling around a bit, I found that the “Up” button on the controller didn’t work. I then
inspected the controller unit, and found that it was cracked in a couple of places. Both of the

4 Becoming a Technical Leader, pp. 80-85
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cracks were associated with the mechanism that returned the unit, via a retractable cord, to a
receptacle in the side of the seat. I found that if I held the controller just so, then I could get
around the hardware—but the software failed me. That is, I found lots of bugs. I realized that
this was an opportunity to collect, exercise, and demonstrate the sorts of note-taking that I might
perform when I’m testing a product for the first time. Here are the entries from my Moleskine,
and some notes about my notes.
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In the description of the red block, at the top of the left page, I failed to mention that this red
block appeared when I went right to the “What’s On” section after starting the system. It didn’t
reproduce.
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Whenever I look back on my notes, I recognize things that [ missed. If they’re important, I write
them down as soon as I realize it. If they’re not important, I don’t bother. I don’t feel bad about
it either way; I try always to get better at it, but testers aren’t omniscient. Note “getting
sleepy”—if I keep notes on my own mental or emotional state, they might suggest areas that I
should revisit later. One example here: on the first page of these notes, I mentioned that I
couldn’t find a way to contact the maker of the entertainment system. I should have recognized
the “Feedback” and “Info” menu items, but I didn’t; I noticed them afterwards.

After a few hours of
rest, [ woke up and

=it ey P Dk B - -
o R L L e started testing again.
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reporting bugs. These
notes reflect that I did fall into the trap, but I also tried to check in and return to modeling from
time to time. At the end of this very informal and completely freestyle session, I had gone a long
way towards developing my model and identifying various testing issues. In addition, I had

found many irritating bugs. —
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of my performance, and to show others some of my though process through an exploratory
testing session.

A More Formal Structure for Exploratory Testing

Police forces all over the world use notebooks of some description, typically in a way that is
considerably more formalized. This is important, since police notebooks will be used as
evidence in court cases. For this reason, police are trained and required to keep their notebooks
using elements of a more formal structure, including time of day; exact or nearest-to location; the
offence or occurrence observed; the names and addresses of offenders, victims or witnesses;
action taken by the officer involved (e.g. arrests), and details of conversations and other
observations. (The object of the exercise here is not to turn testers into police, but to take useful
insights from the process of more formal note-taking.)

How can we help to make testing similarly accountable? Session-Based Test Management
(SBTM), invented by James and Jonathan Bach in 2000 is one possible answer. SBTM has as its
hallmark four elements:

Charter

Time Box
Reviewable Result
Debriefing

The charter is a one- to three-sentence mission for a testing session. The charter is designed to
be open-ended and inclusive, prompting the tester to explore the application and affording
opportunities for variation. Charters are not meant to be comprehensive descriptions of what
should be done, but the total set of charters for the entire project should include everything that is
reasonably testable.

The time box is some period of time between 45 minutes and 2 % hours, where a short session is
one hour (+/- 15 minutes), a long session is two, and a normal session is 90 minutes. The
intention here is to make the session short enough for accurate reporting, changes in plans (such
as a session being impossible due to a broken build, or a session changing its charter because of a
new priority), but long enough to perform appropriate setup, to get some good testing in, and to
make debriefing efficient. Excessive precision in timing is discouraged; anything to the nearest
five or ten minutes will do. If your managers, clients, or auditors are supervising you more
closely than this,

The reviewable result takes the form of a session sheet, a page of text (typically ASCII) that
follows a formal structure. This structure includes:

e Charter

e (Coverage areas (not code coverage; typically product areas, product elements, quality
criteria, or test techniques)

e Start Time

e Tester Name(s)

e Time Breakdown
e session duration (long, normal, or short)
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e test design and execution (as a percentage of the total on-charter time)
e Dbug investigation and reporting (as a percentage of the total on-charter time)
e session setup (as a percentage of the total on-charter time)
e charter/opportunity (expressed as a percentage of the total session, where opportunity
time does not fit under the current charter, but is nonetheless useful testing work)

e Data Files

e Test Notes

e Bugs (where a “bug” is a problem that the tester and the test manager reasonably believe
represents a threat to the value of the product)

e Issues (where an “issue” is a problem that threatens the value of the testing process—missing
information, tools that are unavailable, expertise that might be required, questions that the
tester might develop through the course of the session)

There are two reasons for this structure. The first is simply to provide a sense of order and
completeness for the report and the debrief. The second is to allow a scripting tool to parse
tagged information from the session sheets, such that the information can be sent to other
applications for bug reporting, coverage information, and inquiry-oriented metrics gathering.

The SBTM package, available at http://www.satisfice.com/sbtm, features a prototype set of batch
files and Perl scripts to perform these tasks, with output going to tables and charts in an Excel
spreadsheet.

The debrief is a conversation between the tester'” who performed the session and someone
else—ideally a test lead or a test manager, but perhaps simply another tester. In the debrief, the
session sheet is checked to make sure that it’s readable and understandable; the manager and the
tester discuss the bugs and issues that were found; the manager makes sure that the protocol is
being followed; and coaching, mentoring, and collaboration happen. A typical debrief will last
between five to ten minutes, but several things may add to the length. Incomplete or poorly-
written session sheets produced by testers new to the approach will prompt more questions until
the tester learns the protocol. A highly complex or risky product area, a large number of bugs or
issues, or an unfamiliar product may also lead to longer conversations.

Several organizations have reported that scheduling time for debriefings is difficult when there
are more than three or four testers reporting to the test manager or test lead, or when the test
manager has other responsibilities. In such cases, it may be possible to have the testers debrief
each other.

At one organization where I did some consulting work, the test manager was also responsible for
requirements development and business analysis, and so was frequently unavailable for
debriefings. The team chose to use a round-robin testing and debriefing system. For a given
charter, Tester A performed the session, Tester B debriefed Tester A, and at regression testing
time, Tester C took a handful of sheets and used them as a point of departure for designing and
executing tests. For the next charter, Tester B performed the testing, Tester C the debrief, and
Tester A the regression; and so forth. Using this system, each tester learned about the product
and shared information with others by a variety of means—interaction with the product,
conversation in the debrief, and written session sheets. The entire team reported summaries of

15 Or “testers”; SBTM can be used with paired testers.
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the debriefings to the test manager when he was not available, and simply debriefed directly with
him when he was.

Two example session sheets follow. The first is an account of an early phase of exploratory
testing, in which the testers have been given the charter to create a test coverage outline and a
risk list. These artifacts themselves can be very useful, lightweight documents that help to guide
and assess test strategy. Here the emphasis is on learning about the product, rather than searching
for bugs.

The second is an account of a later stage of testing, in which the tester has sufficient knowledge
about the product to perform a more targeted investigation. In this session, he finds and reports
several bugs and issues. He identifies moments at which he had new test ideas and the
motivations for following the lines of investigation.
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Example: Session Sheet for a Reconnaissance Session

Create a test coverage outline and risk list for DecideRight.

#RRERAS |

; ) Test coverage is not merely code coverage. Functional areas, platforms,
DecideRight 3 .
0% | WinDE data, operations, and test techniques, are only a few ways to model the test
Build | 1.2 space; the greater the number and variety of models, the better the

dsrategy | Emploration & Analysis coverage.

START I

SBTM lends itself well to paired testing. Two sets of eyes together often
_____________________________________ find more interesting information—and bugs—than two sets of eyes on

Jonathan Bach their own.
Tim Parlmam

TASE EREAFDOWH I

P Sessions in which 100% of the time is spent on test design and execution
g are rare. This reconnaissance session is an exception; the focus here is on

learning, rather than bug-finding.
#TEST DESIGH AND EXECUTION

1po

$E05 INVESTIGATION AND EEPORTING
o

#5ES3I0NW 3ETTP
o

Any data files generated or used during the session—in the form of
independent reports, program input or output files, screen shots, and so on—

#THAFTER V3. get stored in a directory parallel to the library of session sheets.

lposo

OPPORTUNITY

DATA FILES

Tim and I walked through the User Guide tzble of content= and index to create
the following TCO:

Operating Systems: k

WinOE o - - - -
WinZ0oo A test coverage outline is a useful artifact with which to guide and assess a test

strategy (the set of ideas that guide your test design), especially one which we’re
using exploratory approaches. A test coverage outline can be used as one of the

In=szllasisn inputs into the design of session charters.
O=er Mamal

General Features:

Unline Help
oL
Preferences
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Prominent Windows:

Main Table window
Criteria Weights window
Jption Rating= window
Docunments window
Start-up window

Managers and Wimards:

DecideRight Adwvisor
Category Label Editor
Mumeric Editor
Scenario Manmager
Eeport Generatox
duickBuild

Decision Elements:

Language Elements
Preferences

Sepsitivity Indicators
Weighting

Input Options

Decision Table

Jptioms Babing=
Baseline

Imteroperzhility:

LB

Import / Export
Graphs

Printing

RBisk list for DecideRight:

A risk list is another useful tool to help guide a test strategy. The
risk list can be as long or as short as you like; it can also be broken
down by product or coverage areas.

“Issues” are problems that threaten the value of the
testing process. Issues may include concerns, requests for
missing information, a call for tools or extra resources,

_______________________________________________ pleas for testability. In addition, if a tester is highly

uncertain whether something is a bug, that can be

#* It will suggest the wrong decisions.

* People will use the product incorrectly.

*# It will incorrectly compare scenarios.

* Boenarios may become cormupted.

* It will mot be able to handle complex decisions.
BOGS

#H/A

IS3DES

#L35TE

| reported here.

Marmal mention= different platcforms (Win 2.1, WEW, and WiplT 2.51) and does

not mention WinZ0D0. We think Win Z000 is
cldexr O08es are no longer mesningful.

#L33TE
We did this analy=sis on WinSE. I have no

important to test om and that the

data to suggest that features may

be different on other operating systems, but I'm mot sure about that.
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Example: Session Sheet for a Bug-Finding Session

Explore 2 decision created with QuickBuild -- the wizard tha
through the option=, criteria, and weights needed o calcula

guides the user
= the best
deci=ion.

FAREAS A single session can cover more than one functional area of
e R the product. Here the testers obtain coverage on both the
OnickEuild QuickBuild wizard and the report generator
ok Beport Generator
Serategy Exploration & Analysis
START
/17701 1:20pm
TESTER
Jonathan Bach
TASE BREAEDOWH

The goal of any testing session is to obtain coverage—test design and
e execution, in which we learn good and bad things about the product.
shors < Bug investigation (learning things about a particular bug) and setup
(preparing to test), while valuable, are interruptions to this primary
goal. The session sheet tracks these three categories as inquiry
§505 INVESTIGATION AND EEPCETING metrics—metrics that are designed to prompt questions, rather than to
20 drive decisions. If we’re doing multiple things at once, we report the
highest-priority activity first; if it happens that we’re testing as we’re
investigating a bug or setting up, we account for that as testing.

#TEST DESIGH ANMD EXECTUT IOH

-

#§5ESSI0NW SETIF
10

$#CHARTER V5. OFPORTTHITY

S0/s10

foodZ. rtf
food2. r&f

TEST HOTES

sed & new “decision™ that I already imew the an=wer to: What kind of food

for dimmer? I wanted to see if DecideRight could reach the same

Test notes tend to be more valuable when they include the motivation for a given test,

wptiomse
4 EZmerican or other clues as to the tester’s mindset. The test notes—the core of the session sheet—
* Chipzze help us to tell the testing story: what we tested, why we tested it, and why we believe
. ?::f:’ that our testing were good enough.
= Pizza
* Hothing I

Information generated from the session sheets can be fed back into the estimation process.

e First, we’ll cast a set of charters representing the coverage that we’d like to obtain in a given
test cycle. (Let’s say, for this example, 80 charters).

e Second, we’ll look at the number of testers that we have available. (Let’s say 4.)

e Typically we will project that a tester can accomplish three sessions per day, considering that
a session is about 90 minutes long, and that time will be spent during the day on email,
meetings, breaks, and the like.

e We must also take into account the productivity of the testing effort. Productivity is defined
here the percentage of the tester’s time spent, in a given session, on coverage—that is, on test
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design and execution. Bug investigation is very important, but it reduces the amount of
coverage that we can obtain about the product during the session. It doesn’t tell us more
about the product, even though it may tell us something useful about a particular bug.
Similarly, setup is important, but it’s preparing to test, rather than testing; time spent on
setup is time that we can’t spend obtaining coverage. (If we’re setting up and testing at the
same time, we account for this time as testing. At the very beginning of the project, we
might estimate 66% productivity, with the other third of the time spent on setup and bug
investigation. This gives us our estimate for the cycle:

80 charters x .66 productivity x 4 testers x 3 sessions per day = 10 days

Taszte

Exploratory testing, by
intention, reduces
emphasis on specific
predicted results, in order
to reduce the risk of
inattentional blindness.
By giving a more open

"Hothing™ appear= to be the hest choice even though my an=swer was "Pigza.

2?? How did it reach this calculation? I would like to devobe a session to

22? what'=s the difference between H/A and ?77? walues mandate to the tester, the
dee G ek ] approach affords better
FOODZ . RTE opportunities to spot

unanticipated problems.
# DmcideRight showed my 6 choices (options] in order of importance but does

not describhe why it ranked them (=ee ETUS below)
# DecideRight did show my criteria ranked in order, however

FDOD2.RIFE

Created this file hecau=e had a test idea: add some new criteria optioms
and

to an existing decision table re-run the report.
New test ideas come up all the time in an
exploratory testing session. The tester is

Found a problem in the formatting, though (=ee BOG 2] empowered to act on them right away.

Ee=mlt: PASS -- changes get reflected and recalc'ed

Te=t Idea: dom= mliminating unknown values remove the discl
of the report: {("Warning! Some elements in the decision table which
generated thisz report are labeled "To Be Rated™ orx "Unknown,” and it may

aimer at the top

therefore he premature to draw conclusions from the data.”)

“Opportunity” work is
testing done outside the
scope of the current charter.
iced that pushpin icon om toolbar for decision table does Agaln’ testers are both
option i=s highlighted. (=ee ED5 2 below) empowered and encouraged

to notice and investigate
problems as they find them,
and to account for the time
rithe in the session sheet.

Re=nlt: FASS -- the disclaimer was removed.

OEPORIUNITI: H
nothing when n
Se=sion interrupted by phone call. Will pick this up in other ses=zion
COBDITOw.

Conclusions: I'd like apothexr =es=icm or two to learn th
&

o
DecideRight uses to make decisions. Then I can verify he report is I

accuratce.
The #BUG tag allows a text-processing tool to transfer
i this information to a master bug list in a bug tracking

ELER:

LR system, an ASCII file, or an Excel spreadsheet.

$60G 1 I
Hot dragging the weight slider for a criteria item leads &0 am 777 instead of
max "PFoor”

Bepro: T ; “Some options” might be vague here; more likely,
e e S el T R based on our knowledge of the tester, the specific
options are be unimportant, and thus it might be

2 —— put in some optioms Hext

wasteful and even misleading to provide them. The
tester, the test manager, and product team develop
consensus through experience and mentoring on how to
note just what’s important, no less and no more.
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When new information comes in—often in the form of new productivity data—we change one or
more factors in the estimate, typically by increasing or decreasing the number of testers,
increasing or reducing the scope of the charters, or shortening or lengthening the cycle.

Hext
the criteria move on to the Bate Options portion

=-- put in mome criteria
—— when weighing
don't move the slider for ome of the options
=-- run the report

(= RS
]
1

Ee=ult: Graph shows that value as being 77
default position of the rating slider i= at the =nd of the Poor =cale, I
as=umed it would be logged a= a maximum "Pooxr”

instead of "Foox™. 3ince the

value, Dot "umknown™.

#B0G 2

Brport is missing descriptor for Option sectiom

Listing all of the possible
expectations for a given test
is impossible and pointless;
listing expectations that
have been jarred by a
probable bug is more
efficient and more to the
point.

Erpro:

1 — preate a2 deci=ion using QuickBuild

2 — File Senerate Eeport

BEe=mlt: The preamhle to the list of ranked choices= iz missed a2 descriptor
that tells in which order they were ranked. Inm the criteria section of the

report, it tells the order: {("The criteria used to evaluate the options were

(in crder of importanece]] .

A step-by-step sequence to
perform a test leads to
repetition, where variation is
more likely to expose
problems. A step-by-step
sequence to reproduce a
discovered problem is more
valuable.

§BDG 2

Graph labhels (y-axis] are cut of if they are longer than 20 characters
Eepro

1 — create a decis=ion with option=s that are over 20 characters

2 —— run through QuickBuild with all the defaults

2 == File SGenerate Erport

Ee=ult: The y-amis labels are truncated.

$§E05 £ OPPODRTUMITY

Pu=hpin toolbar button decision element™]

doesn othing if oo optionm is

("Wiew/edit explanatory text for a
selected in the decision table
Erpro:

1 — launch a

2 —— eplick the pushpin icon

decizion table

Ee=ult: Ho response.

Expected:
option first.

Would he helpful if a select an

gI33TE 1

I'd like another se==sion or two to leayrn the algorithe DecideBRight uses

make deci=zions. Then I can wverify that the report is accurate.
gIZ3TE 2
What'= the difference between H/R2 and 777 value=?

Some questions have been raised as to whether exploratory approaches like SBTM are
acceptable for high-risk or regulated industries. We have seen SBTM used in a wide range of
contexts, including financial institutions, medical imaging systems, telecommunications, and

hardware devices.

Some also question whether session sheets meet the standards for the accountability of bank
auditors. One auditor’s liaison with whom I have spoken indicates that his auditors would not be
interested in the entire session sheet; instead, he maintained, “What the auditors really want to
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see is the charter, and they want to be sure that there’s been a second set of eyes on the process.
They don’t have the time or the inclination to look at each line in the Test Notes section.”

Conclusion

Notebooks have been used by people in the arts, sciences, and skilled professions for centuries.
Many exploratory testers may benefit from the practice of taking notes, sketching, diagramming,
and the like, and then using the gathered information for retrospection and reflection.

One of the principal concerns of test managers and project managers with respect to exploratory
testing is that it is fundamentally unaccountable or unmanageable. Yet police, doctors, pilots,
lawyers and all kinds of skilled professions have learned to deal with problem of reporting
unpredictable information in various forms by developing note-taking skills. Seven years of
positive experience with session-based test management suggests that it is a useful approach, in
many contexts, to the process of recording and reporting exploratory testing.

Thanks to Launi Mead and Doug Whitney for their review of this paper.
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Traditional Quality Management methods appear to be old fashioned and not suitable for this new era of
self-organizing teams, emergent systems and empirical project management. Engineering practices like
Test Driven Development propose high quality code without the need of extensive test phases between

coding and release.

Yet Quality Management is a field of high expertise and specialization just like system development or
database administration. Its practices and measures have been developed to cope with a variety of failure
reasons and conditions. Some of them have been incorporated into internationally accepted standards
and best practices collections like ISO 9001, Capability Maturity Model Integrated, or ISO 15504
(Software Process Improvement and Capability Determination / SPICE.

There are many opportunities being explored today. More and more companies start using agile
processes to cope with stagnant projects and missed deadlines. Many of them are asking about a way to
keep or gain a high organizational maturity level in this new situation. Some already managed to
implement process frameworks like Scrum in organizations on CMMI Level 3 and higher. We will
demonstrate that Scrum fits well into a corporate Quality Management strategy based on systematic
process improvement.
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1 Introduction

In God we trust — all others bring data.
W. Edwards Deming

Agile process management methodologies are often considered too immature and not suitable to comply
with process improvement and quality management goals. However, we and other Scrum (1) trainers and
coaches have worked with a couple of Fortune 500 companies. They have started using Scrum and
related processes to improve the quality of their products and the reliability of their deliveries.

We have discussed the top issues of project management with process improvement experts, QA
engineers, testers and consultants. They all identified the same problem areas:

e Requirements

e Communication
e Resources

e Quality

Late completion of the requirements specification, late involvement of quality assurance and the poor
execution of quality control contribute to the difficulties in these areas. Agile approaches promise to
handle the different problem areas through a new set of values, principles and roles. They promise more
flexibility and customer interaction. In this scenario requirements should emerge together with the system
in the course of the project. Teams are given room to organize themselves and improve both their
process and practices.

Nevertheless, we have experienced so called agile implementations that have resulted in more trouble
and quality issues than working code. After we performed retrospectives with the affected teams, we
found out that they shared a huge misconception about the implementation of agile methods. They
focused on the delivery of features and neglected the necessary practices to ensure the quality of the
output. They did not understand that agility is not an excuse for a lack of discipline. What was missing?

In fact, we discovered a lack of knowledge about quality management basics and elementary engineering
practices in small companies — actually the opposite of the misconceptions about agile we found in
organizations familiar with heavy-weight processes. So we decided to look for approaches that would help
both sides to understand the power of an agile mindset together with a core understanding of process
improvement. We took a closer look at Capability Maturity Management Integrated for Development
(CMMI-DEV) (3) and Software Process Improvement and Capability Determination (SPICE) (5). This led
us to rediscover quality management and capability and maturity models, to see them in the light of the
agile goals. And we were surprised by their compatibility. The Scrum process is powerful enough to
comply with most of the goals and practices stated in CMMI-DEV.

2 Quality Management and Agile Methods

Quality is such an attractive banner that sometimes we think
we can get away with just waving it, without doing the hard work necessary to achieve it.
Miles Maguire

The international quality management core standard ISO 9001:2000 (4) states 8 quality management
principles:

1) Customer Satisfaction
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2) Leadership

3) Involvement of People

4) Process Approach

5) System Approach to Management

6) Continual Improvement

7) Factual Approach to Decision Making

8) Mutually Beneficial Supplier Relationships

Capability Maturity Model™ Integration for Development (CMMI-DEV) (3) and the exemplary process
assessment model ISO-15504-5 (1) —referred to as Software Process Improvement and Capability
Determination (SPICE) - were designed with these intentions in mind. A quality management (QM)
department can compare the current process implementations with the goals and practices in the model.
Shortcomings can be identified, appropriate measures planned, executed and reviewed. The best
practice collection would give suggestions on how the processes could be enhanced in order to achieve a
higher capability level.

The presence of best practices in CMMI™ and ISO 15504-5 helps internal and independent appraisers or
assessors to get an overview about a particular organization’s process landscape. Yet they might distract
the observer from the goals behind them. This is the main reason for the difficulties CMMI™ appraisers or
SPICE assessors are facing when it comes to agile processes.

e ISO 15504-5 is based on the process reference model (PRM) ISO 12207 — which describes a
number of practices and work products that might not be present in agile processes. SPICE
assessments allow for no separation between goals and practices: “Evidence of performance of
the base practices, and the presence of work products with their expected work product
characteristics, provide objective evidence of the achievement of the purpose of the process.” (1)

e CMMI appears to be more flexible than SPICE regarding the fulfillment of specific practices. The
practices listed can be interpreted as expectations, not prescriptions : “Before goals can be
considered satisfied, either the practices as described, or acceptable alternatives to them, are
present in the planned and implemented processes of the organization.” (3)

While it is certainly not impossible to figure out an agile SPICE implementation, we have heard about the
difficulties. Luckily, we do not need a new model for Scrum and XP to be able to incorporate it into our
quality management strategy with CMMI. We found out that we basically have to take a closer look at the
goals. Are they fulfilled by Scrum? How are they fulfilled? A mapping of Scrum practices to CMMI
practices can provide a deeper understanding — while there still might be gaps to fill.

Agility and quality management are no contradictions but necessary companions to improve an
organization’s processes and lead it towards higher maturity. We want to demonstrate this through an
example based on the experiences with some of the companies we’ve worked with recently.

3 Scenario: Scrum Enterprise Transition Project

A journey of thousand miles begins with a single step.
Confucius

A Web portal company - SAMPLE Co. - wants to speed up their development processes without suffering
quality tradeoffs. SAMPLE Co. has grown from a dozen to several hundred employees in just a few years.
The software development process is phase oriented, yet there are numerous shortcuts and workarounds
to deal with the growing quality problems. SAMPLE Co. wants to change this situation.
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The development managers pick Scrum as a promising process framework. But how can they determine
whether the new processes are an improvement compared to their current situation? The Capability
Maturity Model Integrated CMMI-DEV 1.2 offers a catalog of capability goals that could be held against
the results of the Scrum implementation. The challenge is to figure out how it is possible to implement
Scrum in a controlled way. CMMI appraisers should be able to evaluate the actual process capability
levels.

3.1 Staging

The initial project phase consists of an Agile Readiness Assessment and a subsequent Scrum pilot
implementation. A couple of software teams at SAMPLE Co. are introduced into the Scrum methodology.
External Scrum Masters work with business people and developers to gather experiences with the new
approach. Appraisers trained in the Standard CMMI Appraisal Method for Process Improvement
(SCAMPI) are brought into the project.

The Rollout Plan for Agile Software Process Improvement is demonstrated at SAMPLE Co. Based on
dialogues with the SCAMPI appraisers, an enterprise transition project roadmap with combined CMMI
and Scrum approaches is produced.

This project resembles the Scrum process model for enterprise environments (9). It is based on Scrum
with the addition of processes to meet special organizational needs. Based on the model and following
the process, a project roadmap and a project structure are built.

The chart (Agile Transition Project Structure) describes the setup of the process improvement steering,
the process implementation team and the scrum / development teams.

The Process Improvement Steering Committee is responsible to guide the process implementation
team by providing a clear vision and the support through the organization.

The Process Implementation Team is responsible to implement the change. It will be led by a change
manager. The change manager will organize the change throughout the organization by setting up the
process implementation team. He/she will develop the overall project plan in alignment with the process
improvement steering. The process implementation team will guide the work of the project teams.

The Development Scrum Teams will work according to the standard process that the process
implementation team will develop - based on the experiences of the development teams. They will have
the responsibility to give feedback to the process implementation team in order to guide the development
of standard process.

The overall implementation approach will be to run this project as a Scrum project. The project leader of
this project is supposed to have experience with Scrum in a CMMI context or vice versa.
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Figure 1 : Agile Transition Project Structure

3.2 The Process Framework: Scrum and XP for Software
Development

The main two practices | introduce to a new team are Continuous Integration and Testing. And Testing.
Bas Vodde, Certified Scrum Trainer

Unlike heavyweight process methodologies, the Scrum framework itself does not mention any specific
engineering practices. It deals with the management of projects, not with the particular steps of
development or production. Unlike eXtreme Programming (9), Scrum embraces any practice that is
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suitable to reach the goals of the project. This circumstance might lead to the misconception that the
explicit introduction of engineering and quality management practices is not necessary. The lack of
suitable engineering practices — whether agile or traditional — is one of the major problems in new Scrum
implementations.

So, how is it possible for an organization to comply to CMMI if it uses Scrum? Most of the current CMM /
CMMI Level 2 or higher appraised organizations using Scrum have accomplished their goal with the
integration of XP engineering practices. In fact, Scrum and XP — sometimes called XP@Scrum™ —is a
powerful and widely used combination.

The XP engineering practices are an agile interpretation of commonly accepted best practices for
software engineering. There are several versions of the set available. We will refer to the most widely
accepted version of the XP core practices as published in the 2" edition of “eXtreme Programming

Explained” (9).

Category / XP Practice

Explicit Coverage by Scrum Practice

Process
Improvement

Fine Scale Feedback Test

Pair Programming

Planning Game

Release and Sprint planning

Test Driven Development

Whole Team

Cross-functional teams

Continuous Process

Continuous Integration

Design Improvement

Small Releases

Fixed length Sprints

Shared Understanding

Coding Standard

Collective Code Ownership

Simple Design

System Metaphor

Programmer Welfare

Sustainable Pace

Team Estimates

SoAljoadsol)oy

Figure 2 : XP Practice Coverage by Scrum

While other applicable engineering practices probably fit into the Scrum framework, the software
engineering practices of XP completely comply with the values and principles of Scrum.

3.3 Enterprise Scrum Implementation and Appraisal Roadmap

Scrum implementation activities and SCAMPI appraisals are brought together in a common roadmap.
Ideally, it should be possible to reach CMMI-DEV Maturity Level 3 with Scrum in about three years,
possibly even less — provided the entire company is not too resistant to follow the new ways. This
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approach could be considerably faster than typical CMMI implementations that take roughly two years per

level.

The following chart illustrates such a high level combined roadmap with initial steps.

Phase 0

Start X

Set up the project-
team, get funding
and start the first
pilot projects.

1yr

Phase 1

x+1yr

Get a CMMI-DEV
Level 2 certificate
for Software
Development
based on agile
software
development
processes

1yr

Phase 2

x+2yrs

Transition from
CMM-DEV Level 2
to Level 3. All
process
implementation
teams work based
on the common
methodology

Figure 3 : Scrum and CMMI Implementation Roadmap (Extract)

1yr

Phase 3

x+3yrs

Get a CMMI-DEV
Level 3 Certificate
based on agile
management
processes

The roadmap contains two SCAMPI appraisals. It should be possible to perform the first SCAMPI
appraisal after the first year of the Scrum implementation. The organization should be able to reach
Maturity Level 2 with Scrum then. A second appraisal is planned for the end of the third year. The
transition from CMMI-DEV Level 2 to Level 3 is considerably harder than the transition up to Level 2. We
have to deal with more process areas that are not explicitly covered by Scrum/XP. The next section -
Scrum CMMI-DEV Process Area Coverage - provides an overview of the process areas and their
possible coverage. The Appendix A: Exemplary Mapping of CMMI-DEV 1.2 Practices to Scrum/XP —
shows a possible detailed mapping of CMMI-DEV practices by Scrum.

4 Scrum CMMI-DEV Process Area Coverage

Scrum is no Silver Bullet

Ken Schwaber

Scrum is suitable for a lot of project management and planning activities. It is focused on the delivery of
business value and quality. Through the simplicity of Scrum, it can be introduced very quickly. Yet there
are several process areas that need to be treated individually. CMMI-DEV helps to fill the gaps, enabling
organizations in transition to define adequate agile process implementations.

4.1 Generic Goals

A process framework that does not meet CMMI-DEV Generic Goals will surely not be able to withstand an
examination regarding its compliance to the Specific Goals (SG) and Practices (SP) within the different




process areas. Yeta Scrum process implementation is capable of meeting even the Optimizing Level
through its inspect and adapt cycles. Scrum and custom metrics can be introduced to manage the
process quantitatively over the time and identify shortcomings in the process implementation. Scrum
project outputs can be measured in a couple of ways. One actual measure for process performance could
be the acceptance percentage — the ratio of deliverables that passed the acceptance criteria versus the
team commitment. Scrum incorporates empirical process adjustment, using frequent retrospectives to
adopt lacking practices and identifying issues that block the particular team. The effects of any adjustment
to the process implementation can be compared to previous adjustments.

4.2 Process Areas

The Scrum process framework is suitable for almost any activity related to creative work, including
software development, system design and organizational development. However, there are some process
areas of CMMI-DEV Version 1.2 which are not explicitly covered by Scrum. The following table helps to
identify those areas, assuming a certain interpretation of Scrum Enterprise implementation practices in
addition to the Scrum Framework. CMMI-DEV 1.2 process areas are listed with their groups and maturity
levels. The Scrum Framework Coverage indicates how much Scrum as a defined process framework can
be applied to the specific process area.

The meanings of the coverage attributes for Scrum are:

e A defined coverage means that the guidelines about how to apply Scrum to reach the goals of a
specific process area are explicitly defined in Scrum.

e An applicable coverage indicates that Scrum can be used to introduce and manage practices
which are not explicitly defined in Scrum.

e A partly applicable coverage is assumed for process areas where Scrum can be used to cover
part of the required goals.

o Demanded by Scrum means that the practices of this process area are a necessary prerequisite
for Scrum processes.

CMMI-DEV CMMI-DEV Group CMMI Scrum Framework
Process Area Maturity Coverage
Level
Configuration Management (CM) Support 2 demanded by Scrum
Measurement and Analysis (MA) Support 2 defined
Process and Product Quality Assurance | Support 2 applicable
(PPQA)
Project Monitoring and Control (PMC) Project Management 2 defined
Project Planning (PP) Project Management 2 defined
Requirements Management (REQM) Engineering 2 defined
Supplier Agreement Management (SAM) | Project Management 2 partly applicable
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Decision Analysis and Resolution (DAR) | Support 3 partly applicable

Integrated Project Management +IPPD Project Management 3 defined

(IPM+IPPD)’

Organizational Process Definition +IPPD | Process Management | 3 applicable - see (9)

(OPD+IPPD)®

Organizational Process Focus (OPF) Process Management | 3 partly applicable

Organizational Training (OT) Process Management | 3 required by Scrum

Product Integration (PI) Engineering 3 required by Scrum

Requirements Development (RD) Engineering 3 applicable

Risk Management (RSKM) Project Management 3 applicable

Technical Solution (TS) Engineering 3 defined — combined
with XP Engineering
Practices (9)

Validation (VAL) Engineering 3 applicable

Verification (VER) Engineering applicable

Organizational Process Performance Process Management | 4 defined

(OPP)

Quantitative Project Management (QPM) | Project Management 4 applicable

Causal Analysis and Resolution (CAR) Support partly applicable

Organizational Innovation and Process Management | 5 partly applicable

Deployment (OID)

Figure 4 : Applicability of Scrum for CMMI-DEV 1.2 Process Areas

For a closer look at any particular process area, see Appendix A.

5 Conclusion

I have made this letter longer than usual, only because | have not had the time to make it shorter.
Blaise Pascal

CMMI-DEV is a very good means to determine whether the new process implementations really brought
improvements — measured in a higher capability or maturity. It is possible to cover most of the CMMI-DEV
1.2 process areas with processes based on the Scrum framework. CMMI-DEV Appraisals for Scrum
companies might be easier or harder than typical appraisals. They are definitely different.

Moreover, the agile approach can help organizations to quickly find a path out of their daily chaos, without
a big portion of the massive overhead brought by heavy-weight processes. Scrum is a suitable method for
process improvement itself. Any enterprise can take the challenge and reengineer their process
landscape, using a process implementation backlog and a Scrum process.

! This process area has "+IPPD" after its name because it contains a goal and practices that are specific to IPPD. The
material specific to IPPD is called an "IPPD addition." All process areas with IPPD additions have "+IPPD" after
their name.
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Scrum /XP Benefits for CMMI Implementations CMMI Benefits for Scrum Implementations

Focus on important values Helps to produce a complete agile practice set
for ENG

Focus on team Address organizational learning and support

Result driven Address leadership

Business value driven Institutionalization

Explicit promotion of values for every single Address organizational support

participant

Figure 5 : Mutual Benefits for CMMI-DEV and Scrum

We must admit that the described approach to achieve a sound quality management through the
transition to mature agile processes appears to be quite ambitious and challenging. Whether an
organization wants to prove or improve their maturity using an agile approach in combination with CMMI —
they will need to be ready for the dialogue and courageous enough to face the challenges. Scrum is very
suitable for the creation of a communicative, creative and constructive environment.

The mapping tables in Appendix A are meant to work as examples for possible process introduction or
appraisal considerations.
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Appendix A: Exemplary Mapping of CMMI-DEV 1.2 Practices
to Scrum/XP

Essentially, all models are wrong, but some are useful.

George Box

The mappings include all suitable CMMI-DEV 1.2 process areas for Maturity Level 3 and some of the
process areas of Maturity Level 3. The purpose of these mappings is not to define a fixed rule about the
application of Scrum for CMMI. They are rather intended to work as an orientation point.

We assume that a Scrum/XP process definition is available throughout the organization. The references
(1) are supplemented by organization specific additions.

We used these abbreviations in the mapping tables:
e SG:CMMI-DEV 1.2 Specific Goal
e SP:CMMI-DEV 1.2 Specific Practice

6.1 CMMI-DEV 1.2 Maturity Level 2 Process Areas

Not explicitly covered:

e Configuration Management

6.1.1 Measurement and Analysis (MA)

The purpose of Measurement and Analysis (MA) is to develop and sustain a measurement capability that
is used to support management information needs.

CMMI Goals and Practices Scrum/XP fulfills this practice if you...

Measurement objectives and activities are aligned
with identified information needs and objectives. SG 1

Establish and maintain measurement objectives that Identify useful statistics for your information

are derived from identified information needs and needs, i.e. Product and Sprint Backlog
objectives. SP 1.1 statistics for project management purposes.
Specify measures to address the measurement Ensure that the measures are known to all
objectives. SP 1.2 and followed in the process.

Specify how measurement data will be obtained and Add any measurement data to the information
stored. SP 1.3 in the Product Backlog and Scrum reports.

Specify how measurement data will be analyzed and | Specify in the dept handbook, that Backlog
reported. SP 1.4 Analysis and statistics on Total Effort, Team
Velocity, Defect Count and any other required
data are performed and maintained.

Measurement results that address identified
information needs and objectives are provided. SG 2
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Obtain specified measurement data. SP 2.1

Add any other specified information need to
the Product Backlog.

Analyze and interpret measurement data. SP 2.2

Add measurement interpretation tasks to the
Product Backlog.

Manage and store measurement data, measurement
specifications, and analysis results. SP 2.3

Specify the management and storage of data,
specifications and results in the Product
Backlog.

Report results of measurement and analysis activities
to all relevant stakeholders. SP 2.4

Ensure that the Product Backlog and any
analysis are visible to everybody.

6.1.2 Project Monitoring and Control (PMC)

The purpose of Project Monitoring and Control (PMC) is to provide an understanding of the project’s
progress so that appropriate corrective actions can be taken when the project’s performance deviates

significantly from the plan.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Actual performance and progress of the project are
monitored against the project plan. SG 1

Monitor the actual values of the project planning
parameters against the project plan. SP 1.1

Use Sprint-, Release- and Product Backlog
Burndown Charts to illustrate the progress of
the development against scheduled Review-,
Release- or Completion dates.

Monitor commitments against those identified in the
project plan. SP 1.2

Keep the original Release Backlog and
compare it to the Selected Backlogs for each
Sprint.

Monitor risks against those identified in the project
plan. SP 1.3

Make the progress of risk evaluation as put
into relation to highest level Backlog Items
visible. An Impediment Backlog is maintained
to make additional risks transparent.

Monitor the management of project data against the
project plan. SP 1.4

As Scrum demands, integrate and document
everything each Sprint, including project data.

Monitor stakeholder involvement against the project
plan. SP 1.5

Record each Backlog Item with its originator.
Thus any changes in the project can be
documented with their origin.

Periodically review the project's progress,
performance, and issues. SP 1.6

Use Scrum reporting. The progress is made
visible. The team meets daily to exchange the
status. Product Owners perform their own
Daily Scrum to keep track of the project.

Review the accomplishments and results of the
project at selected project milestones. SP 1.7

Perform a Sprint Review after each Sprint in
the project. The progress is made visible. A
retrospective is performed to gather additional
impediments or ways to improve.
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Corrective actions are managed to closure when the
project's performance or results deviate significantly
from the plan. SG 2

Collect and analyze the issues and determine the
corrective actions necessary to address the issues.
SP 2.1

Use an Impediment Backlog to collect team
related and other issues. The team is
responsible to identify organizational issues
which are communicated by the Scrum
Master.

Take corrective action on identified issues. SP 2.2

Ensure that any Impediment is prioritized and
worked on by team and management.

Manage corrective actions to closure. SP 2.3

Ensure that any issue or impediment is only
removed from the Impediment Backlog when
it is completely resolved.

6.1.3 Project Planning (PP)

The purpose of Project Planning (PP) is to establish and maintain plans that define project activities.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Estimates of project planning parameters are
established and maintained. SG 1

Establish a top-level work breakdown structure
(WBS) to estimate the scope of the project. SP 1.1

Categorize Product Backlog Items. Equivalent
to a WBS, the Product Backlog can be
grouped by features and teams. (There is no
task level planning in Scrum before the Sprint
Planning)

Establish and maintain estimates of the attributes of
the work products and tasks. SP 1.2

Perform Estimation Meetings. Backlog Items
can be estimated using relative sizes, called
Story Points. While Story Points have no
absolute meaning, they indicate the relative
complexity of each Backlog Item.

Define the project life-cycle phases upon which to
scope the planning effort. SP 1.3

Order features in the Product Backlog by their
business importance. The top of the Product
Backlog is estimated in detail, the remainder
more roughly.

Estimate the project effort and cost for the work
products and tasks based on estimation rationale. SP
14

Summarize the Product Backlog estimates for
a given release and compare it to the team
velocity to calculate the project effort.

A project plan is established and maintained as the
basis for managing the project. SG 2

Establish and maintain the project's budget and
schedule. SP 2.1

Ensure that the Product Owner establishes
and maintains the budget and schedule for
the project.

Identify and analyze project risks. SP 2.2

Analyze the risk of Backlog Items. Some of
the most risky Backlog Items are prioritized
very high so they can be evaluated in the
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beginning of the project.

Plan for the management of project data. SP 2.3

Store the Product Backlog in a central place
which is accessible for all project participants
and stakeholders. Each comment, task or test
associated to a Backlog Item is made visible.

Plan for necessary resources to perform the project.
SP24

Allocate Scrum teams based on the project
budget and provide them with their working
environment. The team may determine to
extend the working environment or add team
members itself constrained by the given
budget.

Plan for knowledge and skills needed to perform the
project. SP 2.5

Start the project with a cross functional team
which includes all necessary skills. Scaling
mechanisms will take care of the spreading of
knowledge. Teams may acquire additional
training at any time.

Plan the involvement of identified stakeholders. SP
2.6

Invite stakeholders to participate in the
planning and review sessions. They are
allowed to watch the Daily Scrum meetings.

Establish and maintain the overall project plan
content. SP 2.7

Use the Product Backlog as mentioned
above.

Commitments to the project plan are established and
maintained. SG 3

Review all plans that affect the project to understand
project commitments. SP 3.1

List any deliverables and constraints on the
Product Backlog that possibly affect the work
of any team.

Reconcile the project plan to reflect available and
estimated resources. SP 3.2

Adjust the estimations and prioritizations on
the Product Backlog on demand. The Team
Velocity is used to calculate the validity of
planning.

Obtain commitment from relevant stakeholders
responsible for performing and supporting plan
execution. SP 3.3

Ensure that the budget has to be approved by
stakeholders in order to start any Sprint.

6.1.4 Process and Product Quality Assurance (PPQA)

The purpose of Process and Product Quality Assurance (PPQA) is to provide staff and management with

objective insight into processes and associated work products.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Adherence of the performed process and associated
work products and services to applicable process
descriptions, standards, and procedures is objectively
evaluated. SG 1

Objectively evaluate the designated performed
processes against the applicable process

Ensure that the team sticks to the Scrum
Rules. The ScrumMaster is responsible to
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descriptions, standards, and procedures. SP 1.1

confront the team with deviations from the
original Scrum process or other agreements.

Objectively evaluate the designated work products
and services against the applicable process
descriptions, standards, and procedures. SP 1.2

Ensure that the acceptance criteria for each
work product are added to the Backlog Item
description, that acceptance tests are
performed and their results documented.

Noncompliance issues are objectively tracked and
communicated, and resolution is ensured. SG 2

Communicate quality issues and ensure resolution of
noncompliance issues with the staff and managers.
SP 2.1

Ensure the objectivity of the ScrumMaster (by
being a QA staff member; for instance), Be
honest and transparent in the Sprint Review
meetings. Perform retrospectives to address
the reasons behind quality issues and resolve
them using the Impediment Backlog.

Establish and maintain records of the quality
assurance activities. SP 2.2

Verify the completion of Backlog Iltems on
base of their test fulfilment. An incomplete
Backlog Item can only be removed from the
Product Backlog if the according requirement
is no longer needed in the Sprint, release or
product.

6.1.5 Requirements Management (REQM)

The purpose of Requirements Management (REQM) is to manage the requirements of the project’s
products and product components and to identify inconsistencies between those requirements and the

project’s plans and work products.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Requirements are managed and inconsistencies with
project plans and work products are identified. SG 1

Develop an understanding with the requirements
providers on the meaning of the requirements. SP 1.1

Discuss Vision, Goals and Product Backlog
Items in the Release and Sprint Planning
meetings.

Obtain commitment to the requirements from the
project participants. SP 1.2

Ensure that Product Owner and Scrum Team
agree at least about the stability of the
Selected Product Backlog for the duration of
a Sprint. Only the Product Owner is entitled to
prioritize the remaining Product Backlog.

Manage changes to the requirements as they evolve
during the project. SP 1.3

Add Backlog Items to the Product Backlog
that is not currently selected for a Sprint.
Priorities, size or effort estimates, Business
Value of the Product Backlog may be
adjusted.

Maintain bidirectional traceability among the
requirements and the project plans and work
products. SP 1.4

Make the Product Backlog visible for
everyone. Each Backlog Item contains a full
list of references to other information sources
and vice versa. A Sprint Backlog contains
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only tasks that can be mapped to Product
Backlog Items.

Identify inconsistencies between the project plans
and work products and the requirements. SP 1.5

Split the Product Backlog into Sprints and
Releases to support the ongoing project
planning. The actual work is noted in the
Product Backlog after each Sprint. Any
changes to Backlog Items are noted in the
Product Backlog.

6.1.6 Supplier Agreement Management (SAM)

The purpose of Supplier Agreement Management (SAM) is to manage the acquisition of products from

suppliers.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Agreements with the suppliers are established and
maintained. SG 1

Determine the type of acquisition for each product or
product component to be acquired. SP 1.1

Perform a Backlog Planning. Identify Product
Backlog that should be implemented by
external suppliers.

Select suppliers based on an evaluation of their ability
to meet the specified requirements and established
criteria. SP 1.2

Incorporate the supplier evaluation and
selection - in the initial Sprints. If necessary,
create and refine selection criteria.

Establish and maintain formal agreements with the
supplier. SP 1.3

Ensure that the supplier commits to the
Selected Product Backlog. Each Sprint will be
followed by a review. Tests are added to
Backlog Items to provide specific acceptance
criteria.

Agreements with the suppliers are satisfied by both
the project and the supplier. SG 2

Perform activities with the supplier as specified in the
supplier agreement. SP 2.1

Ensure that Sprint Review and Retrospective
are scheduled and performed.

Select, monitor, and analyze processes used by the
supplier. SP 2.2

Ensure that the supplier processes fit into the
Scrum process. Ideally, the supplier has
incorporated agile engineering practices as
well.

Select and evaluate work products from the supplier
of custom-made products. SP 2.3

Incorporate the evaluation and selection of
custom-made products into so called Staging-
(or Zero-) Sprints

Ensure that the supplier agreement is satisfied before
accepting the acquired product. SP 2.4

Accept any Backlog Item only if it fulfills the
defined acceptance criteria, including tests.

Transition the acquired products from the supplier to
the project. SP 2.4

Establish Continuous Integration to ensure
the smooth transition. Integration work is
included into the Product Backlog
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6.2 CMMI-DEV 1.2 Maturity Level 3 Process Areas

Not explicitly covered:

¢ Decision Analysis and Resolution (DAR)

e Organizational Process Definition +IPPD (OPD+IPPD)

e Organizational Process Focus (OPF)

e Organizational Training (OT)

6.2.1

Integrated Project Management +IPPD (IPM+IPPD)

The purpose of Integrated Project Management (IPM) is to establish and manage the project and the
involvement of the relevant stakeholders according to an integrated and defined process that is tailored

from the organization’s set of standard processes.

For IPPD, Integrated Project Management +IPPD also covers the establishment of a shared vision for the

project and the establishment of integrated teams that will carry out objectives of the project.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

The project is conducted using a defined process that
is tailored from the organization's set of standard
processes. SG 1

Establish and maintain the project's defined process
from project startup through the life of the project. SP
1.1

Select a main ScrumMaster. The
ScrumMaster holds the responsibility to
maintain the process.

Use the organizational process assets and
measurement repository for estimating and planning
the project’s activities. SP 1.2

Incorporate Scrum into the corporate process
framework portfolio.

Establish and maintain the project's work environment
based on the organization's work environment
standards. SP 1.3

Establish the project work environment in an
initial Sprint and improve it as required.

Integrate the project plan and the other plans that
affect the project to describe the project’s defined
process. SP 1.4

Ensure that the Product Backlog contains the
entire plan. References to the process
description can be added.

Manage the project using the project plan, the other
plans that affect the project, and the project’s defined
process. SP 1.5

Enable the ScrumMaster to ensure that all
participants follow the plan according to the
Scrum process.

Contribute work products, measures, and
documented experiences to the organizational
process assets. SP 1.6

Maintain a Scrum process knowledge base.
The ScrumMaster is responsible for the
contribution of all necessary artifacts,
retrospective results or conventions.

Coordination and collaboration of the project with
relevant stakeholders is conducted. SG 2

Manage the involvement of the relevant stakeholders
in the project. SP 2.1

Ensure that stakeholder involvement is well
defined for the team. The Product Owner
takes the responsibility to regard the
stakeholders’ needs in the Product Backlog

Participate with relevant stakeholders to identify,

Let multiple Product Owners form a Product
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negotiate, and track critical dependencies. SP 2.2

Owner team that interfaces with other
stakeholders.

Resolve issues with relevant stakeholders. SP 2.3

Ensure that ScrumMaster and Product Owner
work together to remove impediments.

The project is managed using IPPD principles. SG 3

Establish and maintain a shared vision for the project.

SP 3.1

Create and communicate the shared vision as
the heart of each Scrum project.

Establish and maintain the integrated team structure
for the project. SP 3.2

Build Cross-functional teams. They are not to
be changed — at least for the duration of one
Sprint.

Allocate requirements, responsibilities, tasks, and
interfaces to teams in the integrated team structure.
SP 3.3

Perform a scaled planning (9). Allocate
Backlog Items to suitable teams.

Establish and maintain integrated teams in the
structure. SP 3.4

Ensure that everyone required to deliver the
product increment is in the particular team.

Ensure collaboration among interfacing teams. SP
3.5

Establish Scrum of Scrums meetings, where
team members exchange information.

6.2.2 Product Integration (Pl)

The purpose of Product Integration (Pl) is to assemble the product from the product components, ensure
that the product, as integrated, functions properly, and deliver the product.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Preparation for product integration is conducted. SG
1

Determine the product-component integration
sequence. SP 1.1

Let the team determine and implement the
product-component integration sequence.

Establish and maintain the environment needed to
support the integration of the product components.
SP 1.2

Let the team set up and maintain a
continuous integration environment.

Establish and maintain procedures and criteria for
integration of the product components. SP 1.3

Define integration and system tests early in
order to provide common criteria for
component integration.

The product-component interfaces, both internal and
external, are compatible. SG 2

Review interface descriptions for coverage and
completeness. SP 2.1

Review Interfaces reviewed through their
integration. Completeness of the description
is not necessary. At the contrary, an interface
is considered complete as it fulfills the
necessary integration tests.

Manage internal and external interface definitions,
designs, and changes for products and product
components. SP 2.2

Perform Continuous Integration which
ensures that changes at the interface level do
not break the system.
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Verified product components are assembled and the
integrated, verified, and validated product is
delivered. SG 3

Confirm, prior to assembly, that each product
component required to assemble the product has
been properly identified, functions according to its
description, and that the product component
interfaces comply with the interface descriptions. SP
3.1

Perform integration tests on various levels to
ensure component compliance.

Assemble product components according to the
product integration sequence and available
procedures. SP 3.2

Ensure that the assembly is being conducted
automatically.

Evaluate assembled product components for
interface compatibility. SP 3.3

Perform the required tests in the course of
Continuous Integration.

Package the assembled product or product
component and deliver it to the appropriate customer.
SP 34

Let the team establish deployment routines.
Ideally, the Continuous Integration
environment performs the packaging and
delivery. Each Sprint delivers a potentially
shippable product increment.

6.2.3 Requirements Development (RD)

The purpose of Requirements Development (RD) is to produce and analyze customer, product, and

product component requirements.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Stakeholder needs, expectations, constraints, and
interfaces are collected and translated into customer
requirements. SG 1

Elicit stakeholder needs, expectations, constraints,
and interfaces for all phases of the product life cycle.
SP 1.1

Add input from stakeholders to the Product
Backlog at any time. Only the Selected
Product Backlog must not be changed.

Transform stakeholder needs, expectations,
constraints, and interfaces into customer
requirements. SP 1.2

Discuss requirements and transform them
into Backlog Items / Stories and tests.

Customer requirements are refined and elaborated to
develop product and product-component
requirements. SG 2

Establish and maintain product and product-
component requirements, which are based on the
customer requirements. SP 2.1

Break down or detail Backlog ltems to be
small, measurable, achievable, relevant and
timed.

Allocate the requirements for each product
component. SP 2.2

Refine the Product Backlog into feature
groups or teams if multiple teams have to
work on multiple product components.

Identify interface requirements. SP 2.3

Let the team identify interface requirements.
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They are documented in the code.

The requirements are analyzed and validated, and a
definition of required functionality is developed. SG 3

Establish and maintain operational concepts and
associated scenarios. SP 3.1

Collect operational concepts and associated
scenarios. They are maintained by the
Product Owner and communicated to the
team in the Sprint Planning meeting.

Establish and maintain a definition of required
functionality. SP 3.2

Prioritize the Product Backlog by business
value. Required functionality is always visible.

Analyze requirements to ensure that they are
necessary and sufficient. SP 3.3

Create a shared understanding in the
Planning meetings. Ensure that the Product
Backlog is maintained well.

Analyze requirements to balance stakeholder needs
and constraints. SP 3.4

Use the Scrum planning, review and reporting
techniques. The transparency of Scrum
uncovers any conflicts between needs and
constraints. The Sprint Review meeting is
used to demonstrate the reached state and
gather insight for the next step.

Validate requirements to ensure the resulting product
will perform as intended in the user's environment
using multiple techniques as appropriate. SP 3.5

Perform Frequent Deliveries and Reviews to
ensure that the product meets its
requirements.

6.2.4 Risk Management (RSKM)

The purpose of Risk Management (RSKM) is to identify potential problems before they occur so that risk-

handling activities can be planned and invoked as needed across the life of the product or project to

mitigate adverse impacts on achieving objectives.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Preparation for risk management is conducted. SG 1

Determine risk sources and categories. SP 1.1

Add the project risk source and category
determination to the Product Backlog. Add
corporate risk source and category
determination to the Company Backlog.

Define the parameters used to analyze and
categorize risks, and the parameters used to control
the risk management effort. SP 1.2

Add the project risk parameter definition to
the Product Backlog. Add corporate risk
parameter definition to the Company Backlog.

Establish and maintain the strategy to be used for risk
management. SP 1.3

Use the Product Backlog to manage known
project risks and the Impediment Backlog to
manage risks with organizational impact.

Risks are identified and analyzed to determine their
relative importance. SG 2

Identify and document the risks. SP 2.1

Add the risk to the Product or Impediment
Backlog.

Evaluate and categorize each identified risk using the
defined risk categories and parameters, and

Evaluate the risk and prioritize it according to
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determine its relative priority. SP 2.2

its impact.

Risks are handled and mitigated, where appropriate,
to reduce adverse impacts on achieving objectives.
SG3

Develop a risk mitigation plan for the most important
risks to the project as defined by the risk
management strategy. SP 3.1

Put the most important risks on top of the
Product Backlog.

Monitor the status of each risk periodically and
implement the risk mitigation plan as appropriate. SP
3.2

Perform Sprint Reviews and retrospectives
and include the mitigation of risks.

6.2.5 Technical Solution (TS)

The purpose of Technical Solution (TS) is to design, develop, and implement solutions to requirements.

Solutions, designs, and implementations encompass products, product components, and product-related

lifecycle processes either singly or in combination as appropriate.

CMMI Goals and Practices

Scrum/XP fulfills this practice if you...

Product or 