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REQUIREMENTS

INTRODUCTION

How important are requirements in delivering projects?

“With about half of all software errors originating in the require-
ments activity, it is clear that a better understanding of the prob-
lem is needed ... Getting the requirements right is crucial.”
w Mastering the Requirement Process

“The importance of complete, consistent and well documented
software requirements is difficult to overstate.”

Marvin Early, Relating Software Requirements to Software Design
T

“Get everything you can written in paper, drawn out, sketched on
a cocktail napkin, signed, approved, sealed and delivered before
you even start the user interface construction.”

Chris Culos, Studio Symposium

\

Figure1. Cocktail napkins get crowded pretty quickly

“More and more development organizations realize they cannot
succeed unless they get the software requirements right.”

Karl Wiegers, More About Software Requirements

-

That's just a brief selection of how most of the leading authors in print today think
about requirements and their essential role in software development projects.

The same can be said in non-software projects and all forms of product design
and development. Even explicitly Agile authors, who may have slightly different
ideas on how requirements should be gathered and formulated, are clear on

their importance to ‘deliver better solutions to their users and stakeholders, and
thereby achieve the personal and business benefits that success engenders’ (Dean
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Leffingwell, Agile Software Requirements). All of which sounds fairly important.

No wonder we worry about requirements. A study on project failure by the Project
Management Institute found that for projects that were cancelled, requirements
were at fault in 32% of all cases. In another study, authors Dr. John McManus and
Dr. Trevor Wood-Harper also felt requirements were a key source of project failure,
condemning ‘the lack of due diligence at the requirements phase”.

When projects fail, inaccurate requirements

gathering is cited as the primary reason 32%
(o) of the time _ )
o ap..l

Perhaps unsurprisingly given requirements’ seemingly crucial and fundamental
importance, an enormous industry has sprung up devoted to the business of
creating and managing them - you may be part of it yourself. The role of Business
Analyst (or Requirements Engineer or System Analyst) is relatively new, even for a
new industry, but it is growing fast. Research by Money Magazine and Salary.com,
ranked “Computer IT Analyst” to be the 7th best job in America with an average
salary of $83,500, with 67,300 annual job openings and a 10-year growth outlook
of 36%. The International Institute of Business Analysis (IIBA) was formed in 2003,
by 2011 it had 16,000 members.

N)

“Sure you can become a systems analyst if you want
to—but tell Daddy, what is a systems analyst?”

Figure 2. Selecting your IT career

Your role may be changing as you interact with software development teams
that are following an Agile development process where little analysis is done up
front and much planning and development happens as a result of feedback. This
session aims to explain how requirements fit into a development process and how
the whole team can become better at eliciting and articulating customer needs,
and translating that information into useful, valuable solutions.
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So it may not make us too popular when we tell you that some of this session

will be devoted to explaining why it is that we think the very way we approach
requirements is flawed. Even worse, many of the processes and practices
developed in recent years to try to make the management of requirements better
have ended up creating or reinforcing the very problems they set out to remove.

Agile and Lean practitioners tend to get it just as wrong as Waterfall or other
types of traditional managers. Instead of using Agile’s improvements in iterative
design and feedback, they end up with a linear relationship in which over-

heavy investment in requirements planning separates design and delivery. Dave
Snowden, an insightful consultant, memorably wrote, ‘Drawing a linear process as
a circle does not make it any less linear...”

Maintenance

Requirements

WATERFALL
PROCESS

Figure 3. Waterfall - doesn’t matter how you draw it, it’s still not Agile

Emergn Education 3
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By the end of this session, you will be able to:
1. Identify how the term requirement is used in projects today.

2. Explore problems caused by the conventional approach to requirements,
particularly the impact of separating design from delivery.

Appreciate the consequences of seeing requirements as information.
4. Judge how Agile practices differ in their conception of a requirement.

Understand and apply differing techniques for working with requirements.
Select when each is most appropriate and appraise their advantages and
disadvantages:

- User stories

-  Decomposition

- Featureinjection

- Critical requirements

- Elaboration

- Story mapping

- Confirmation including acceptance criteria and specification by
example

- Supplementary tools including Agile modelling and use cases

6. Recognise the importance of non-functional requirements. Discriminate
when they are used improperly and distinguish how to use them better in
the context of your project.



REQUIREMENTS

WHAT ARE REQUIREMENTS?

Put very simply, requirements help us capture the information intended to help
solve a problem or achieve an objective. Normally — but not always - this involves
defining something the customer wants. They help us make design choices, by
which we mean create a solution. Naturally, this means much of the process of
capturing requirements involves understanding what our customers want: things
they know they want; wishes they can’t articulate but which can be inferred from
how they behave, and desires that they have no idea about... yet.

Ellen Gottesdeiner, an author on software requirements, puts it more formally:

“Requirements are descriptions of the necessary and sufficient
properties of a product that will satisfy the consumer’s need.”

To this end, what matters is not some pile of neatly written features, but the
understanding of exactly what the user needs or wants. Working these things
out is not always easy. As well as traditional forms of analysis, there are many
ways of connecting with customers to gain insights; we suggest some in our
Understanding Your Customer session.

Activity 1: Interviewing and learning

J—— .
R ———

This activity is taken from the Nine Boxes Technique in Solution Selling. It helps
practise ways of uncovering more about a project.

It requires a minimum of 3 people. The game works best when those playing do
not work together normally. The activity should take about 30 minutes.

Roles:

The interviewer does not know in advance what the subject will be about. He or
she needs to follow the nine boxes question format laid out overleaf.

The interviewee decides on a subject - a problem or project they have or are
currently working on.

The observer will listen and watch the interviews and intervene if the interviewer
breaks the rules. Afterwards the observer provides feedback on what was
observed.
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How to play:

REQUIREMENTS

INTERVIEWEE

“How many...?"
“How much...?”
“Where...?"”

=> FACTS

What is the Who is Visualise the
problem? impacted?

OPEN

“Tell me

about...” 1 4 7

“And then...?”

=> STORIES

CONTROL

CONFIRM

“If  understand
correctly
<rephrase>. Did
| understand
correctly?

=>NO - go
back to open
question

=> YES - choose
next row

INTERVIEWER

The interviewer must start with questions in box 1, gradually working through to
box 9. As the interviewer reaches the clarification questions and receives a ‘No’

he can return to an open question and work through it again.

Observers must be strict and correct any interviewer who is NOT using the
correct question form or order. When making observations later, observers must
also ONLY begin their comments with the phrases ‘I heard” and ‘I saw’ - NOT
with ‘I thought’, or ‘I felt".
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Commentary:

While it may feel slightly artificial, sticking to this format allows us to uncover
far more information than is usual. Normally, requirements begin as if they
are in the last box - confirming a pre-existing solution. There is often value

in understanding the problem more deeply by going through the impact and
importance of it. Sometimes you reach an entirely different solution, at other
times it is the same solution, but now both interviewer and interviewee share a
much deeper understanding.
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HOW DO WE THINK ABOUT
REQUIREMENTS TODAY?

Semantic pedantry can be very irritating - like insisting tomatoes are a fruit, not
a vegetable, or that the singular of dice is di (both distinctly dubious arguments in

any case).

In the case of requirements, however, there is a genuine reason to look closely at
the word. The normal meaning of requirement colours our attitude towards the
artefacts we call ‘requirements’ in projects.

Every British passport has certain
words printed on the inside cover:

Her Britannic Majesty’s Secretary of
State requests and requires in the
name of Her Majesty... The ‘requires’
is put in for a reason. We're asking you
nicely, the passport says, but if that’s
not enough then we jolly well insist.
When a job advert tells you that fluent
French is ‘required’, it doesn’t mean
that it's considered a bonus if you

can say ‘Mercy Bucket’ to the visiting
Parisian client. If the doctor tells you
that you're not managing to get your
daily iron requirement in your diet,
then he doesn’t mean that there’s
room for negotiation on the subject -
he expects you to take the extrairon
tablets.

And our requirements evoke the same
understanding. They are ‘necessary’,

%&ﬁ ’

(%er Pritann. %ﬁdé}’l
f/ea‘fz‘arda of Slate
Sequests and. requires in the
Name o Fer Wﬂ};
all these whom it may concern to allow
the bearer to /md/ %eeé/ without let or éMaﬂa’,
and to ﬂﬁm/ the bearer such assistance
and, /zm[ea‘/‘tm as may te necessary.

i

Figure 4. The inside cover of a British passport

‘mandatory’, ‘set in stone’ - required, for goodness’ sake!

Perhaps you congratulate yourself on being far too sophisticated to allow a literal
definition like that to impact on how you approach requirements! Just consider for

a moment:

¢ How much time goes in to gathering the information to form or flesh out

requirements?

*  How many people are employed in the process?

*  How long do requirements last — are they kept for purposes of governance

or traceability?

*  Arerequirements signed-off by stakeholders (and/or customers) before

development begins?

*  Will final delivery be judged against how well it fulfils the requirements?
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Project success or failure is often judged by how it performed against original
requirements. The influential Standish Chaos Report stated that challenged
projects were completed with an average of only 61% of the originally-specified
features and functions, for large companies the average was only 42%. This is a
direct measurement of success or failure based on requirements.

This tells us something very important.

We treat requirements as contracts to be fulfilled.

Figure 5. Please sign here... here... and here

Sometimes this is explicit - as in the case of the projects viewed by the Standish
Chaos Report. You may have a customer angrily insisting ‘but | specified an extra
widget — why isn’t it there?’ But more usually and insidiously, it is implicit. Your
organisation may be Agile through and through, you may be certain that you
accept changes to requirements whenever they are necessary - but you may also
have a project backlog filled with 200 requirements that have been diligently
gathered through conversations with customers and users and all our feedback is
focused around how well we are fulfilling those requirements or not.
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Activity 2: Rewriting history
§

This activity can be carried out on your own with occasional help from
colleagues over a week or so.

Begin by selecting an old project - preferably one you know well enough to be
able to access past information easily. Try to find the original requirements and
select a random handful of these - perhaps 10.

Now, find the corresponding features at the end of the project. Did the features
get descoped? Changed? Written exactly as they were originally described?

Speak to the business analyst and, if possible, the business sponsor on the
project. Don't prompt them with your results, simply ask if they can remember
any major changes to these particular features.

Now consider a new project. Once again select a handful of requirements. Ask
the product owner or sponsor what would happen to the project if the selected
features were to be descoped or changed dramatically.

Get together with your team and briefly present your findings.

Commentary:

In most cases, we find that people ‘forget’ the original requirements. That’s
fine — as work has progressed and they have learned more, ideas have changed.
They’re happy with the end product, so the wrong-turnings and original plans
are consigned to history.

The point, however, is that most people don't think about this as a project is
starting. Instead of constantly holding in mind the fact that everything will
change and that only a tiny proportion of ideas will end in the same way that
they began, they believe that this time all features are necessary and exist in the
correct form. They find it difficult, even challenging, to have it pointed out that
this is not the case.
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CONTRACTS SEPARATE
DESIGN FROM DELIVERY

The first, and most dangerous, consequence is that we separate design and
delivery. The more praise-worthy work that has gone into understanding,
assessing and capturing customer needs, the more reluctant we are to abandon
our hard-won insights. This is in direct conflict with the concept that we
discover more about the product and our customer as we work. Discovery is
gradually squeezed out by a reliance on up-front design - all the harder to spot
because of the work that has gone into making our requirements gathering and
documentation process ‘Agile’.

We are readlly trying to optimise for delivery, and yet by mistake, we become
focused on requirements instead. We devote time to the way we write or craft
our user stories; we have whole teams focused on decomposing work into small
chunks (but keep them divorced from delivery), and we even go back and change
our requirements in order to track what has happened. These are all signs of over-
investment in the requirements process. See Figure 6 overleaf as an example of a
requirements process diagram.

Requirements are a form of planning - an up-front design of what our product
must do. Although we know that our understanding is going to change, because
of the way we measure ourselves against this start point, requirements easily
become a focus of discontent.

“Of course we went over budget - you got the requirements
wrong.”

“Sales are terrible because the analysts didn’t correctly identify
the right requirements.”

Since no-one wants to incur this blame or fail on measures like those established
by the Standish Chaos Report, we spend more time on trying to get our
requirements right. And thereby make the problem worse.

It also means that since getting requirements right is so crucial, we stop taking
risks. Don't forget the essential point we made earlier — there are unknown
requirements; things customers can’t say they want but we may infer, and things
they can’t yet imagine.

If you try to come up with these unknowns, you will be wrong a lot of the

time. If the idea of being wrong is dangerous because you are seen as wasting
development time or in some way not a good analyst, then you are more likely to
stick to a formula where you can’t be blamed. How about just asking a customer
to list what they know they want?

If the customer says he wants more memory for songs on his personal music
player, then you build it. It's not your fault the stupid customer goes out and buys
an iPod Shuffle which has less memory.
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Figure 6. Anexample of a requirements process
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The second problem is that we end up with too many requirements and features
- many of them valueless. Especially if you say this is a customer’s only chance
to specify what they want, most customers will throw together an extensive
shopping list of anything they might need, want, or have heard about at a dinner
last week. At a superficial level this is ‘talking to the customer’, but it’s not the
same as ‘understanding your customer’, in which you search out an underlying
need to which you might be able to create an unexpected, desirable solution.

As Gojko Adzic put it, ‘This often results in software that does what the customer
asked for but does not deliver what they really wanted or is functionally
incomplete.’ It is also a surefire way to avoid that favourite cliché of the tech
industry “game-changing innovation”. Instead you'll be limping after more daring
competitors.

Activity 3: Origami discovery
D ——

T

This is an exercise to do with a group - it can be a fun start to a weekly team
meeting or a planning meeting to prove a point. It should take only 15 minutes.

You will need 6 people, divided into 3 pairs.

Print out three copies of the origami instructions (you can download these from
the Additional Resources pages of valueflowquality.com).

Each pair has a set of instructions (laid face down) and several sheets of paper
for folding.

+  Group 1: sits side-by-side. Only one person will fold, while the other advises,
but both can consult the instruction sheet as much as needed.

+  Group 2: sits face-to-face. The folder must not see the instruction sheet,
but the instructor can describe what needs doing, watch the folder and
provide feedback on progress.

+  Group 3: sits back-to-back. The instructor and the folder cannot see each
other. The instructor must describe the actions required, while the folder
can ask questions in return.

As soon as the origami design is completed, the group should stand up. After 15
minutes, the exercise ends (even if not all the groups have finished).
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Commentary:

A perfect set of instructions does not necessarily translate into perfect
construction. Collaboration, shared understanding and learning through trying

are far more important and helpful than making the instructions themselves
clearer or better.

It may be worth pointing out to the group that the actual requirements process
might be more like the instructions arriving by email or being described over the
phone - even harder than any of the situations simulated in this activity.
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HOW SHOULD WE THINK
ABOUT REQUIREMENTS?

Requirements, we said, capture pieces of information intended to help us solve
problems or achieve objectives. There are some difficulties inherent in this that we
need to remember:

1. Notall information is equal
2. Information has a lifecycle

3. Information can overwhelm action

4.1. Notdllinformation is equal

People don't know. People omit details. People forget. People confuse facts.
People exaggerate (or lie). People change their minds.

All of those failures of information quality have a major impact on the quality of
our requirements, and thus on our eventual product. Let’s take the most extreme
- alie.

How often have you seen some numbers gently massaged in order to get approval
for a project? You may have even done it yourself. Boosting a project over the
minimum rate of return a company is willing to accept before starting a project

(a hurdle rate) couldn’t feel very serious (many organisations do it) - and yet from
that initial piece of information, decisions will be made that have serious impacts
on the project.

Figure7. Lies are easier to spot in some people (im-
age copyright © nevenm)

Question: How much will your application make? (P.S. we are only funding projects
making £20 million+)

Answer: £25 million. (Hmm I'm planning to charge £1 per user, so | better have at
least 20 million users. We got 15 million on the last product — and that was rubbish
- so I'm sure we'll be able to get 25 million.)
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That estimate will form an important part of the non-functional requirements. In
order to manage that number of users, the company may need to start buying
servers, hire space to put them, increase bandwidth, scale the database...

But how reliable is the requirement to build for 25 million users?

Once a piece of information enters the plan, it often goes unchallenged. We need
to accustom ourselves to interrogating information and testing to try and discover
if it is correct or not.

Mission to Mars

The information we don't have can
sometimes be more crucial than the
information we do have. In November
1999, the $12.5m Mars Climate Orbiter
(MCO) entered the Mars atmosphere at too
low an altitude and disintegrated. It would
be another 7 years and $270m before the
next spacecraft would be able fulfil the
MCO'’s mission.

Losing a spacecraft is upsetting enough -

discovering that you've lost it because of a

Figure 8. Artist’s rendering of the space- very embarrassing failure in requirement
craft Mars Climate Orbiter writing is even worse.

There were two engineering teams working
on the software systems for the spacecraft. NASA's team created the flight
system software, while the global aerospace contractor Lockheed Martin wrote
the software on the ground, which controlled the spacecraft. Naturally there
had been enormous amounts of testing done to check that the two systems were
compatible. But the tests missed something - something so obvious that no-one
even thought to bring it up.

The NASA team had used the metric system regarding thrust instructions,
measured in newtons (N), while the software that generated those instructions
used the imperial measure pound-force (Ibf). That meant all the careful
calculations, tests and final instructions were based on a false assumption. The
Mishap Investigation report concluded, ‘subsequent processing of the data from
the AMD file by the navigation software algorithm therefore, underestimated
the effect on the spacecraft trajectory by a factor of 4.45, which is the required
conversion factor from force in pounds to newtons. An erroneous trajectory was
computed using this incorrect data.’

With commendable restraint, NASA called the mistake ‘the metric mix-up’. They
put in place actions to ‘avoid’ it in the future. Of course that might include a
standards document insisting on the engineering measurements to be used by all
teams, or it might be as simple as having the teams review one another’s working.
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4.2. Information has a lifecycle

Raw materials last for differing amounts of time. If you are a sculptor you can

be relatively certain that the marble block standing in your yard is not going to
crumble to dust while you decide whether you want to sculpt Michelangelo’s David
or the famous Kiss statue by Rodin. If you have a net of live mussels then you had
better decide what to cook quickly. Information as a raw material sits somewhere
in between marble and mussels. It has a lifecycle and it has different values and
costs associated with it, depending upon where you are in your development cycle
and when you receive it.

In some examples this is very obvious, even binary. Knowing that a two-year-old
horse has been recording some fantastic runs is highly valuable before the Grand
National horse race. After the outsider has romped to victory, your tip is valueless.

In other cases, information’s value is on a sliding scale:

VERY VALUABLE: You are handed a Top Secret memo with your competitor’s plans
for a year's time. They have a killer new technology they hope to launch then. You
might decide to develop your own version and launch it earlier.

VALUABLE: You are six months into a normal development cycle and you get the
memo saying your competitor is ready to launch something next month. You
might try to rush your own production or you might delay it, waiting to see if you
can copy whatever your competitor’s features are and launch an even better
product.

USEFUL: You hear on the grapevine your competitor is due to launch next week.
You can send out a ‘spoiler’ press release, saying how great your own product is.

USELESS: You receive the press release about your competitor’s launch. You can all
go down the pub to complain about how rubbish their UXis.

In other words, information has different values depending on when you receive
it. It also has different costs associated with acquiring it. This is true for all
information - not just the results of industrial espionage.

Reliable information at the very beginning of the development process is valuable,
but it might cost a lot to acquire. That might mean costs in doing market research
or taking senior business people’s time away from their day-to-day jobs. It also
means that the information you have gathered with such difficulty and cost
doesn’t stay good forever.

Information has a half-life and its validity decays with time. The trick (and it really
is a difficult trick) lies in balancing the validity, cost and value of information
throughout your development process. The painful paradox is that the more time
you spend acquiring information, the more likely it is to lose its value through
being out of date.
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Activity 4: Acting out
T

T

This game works with between 4 and 8 people and makes a good warm up for a
team meeting. It takes approximately 5 minutes.

Select someone to be the designer. The designer should write an action or
description down: being a magician at a children’s party; throwing confetti at a
wedding; changing beer barrels in a pub cellar.

Everyone else playing needs to turn their backs or leave the room.

The designer calls the first person in and hands them the card. The first person
calls in a second person and acts out what'’s on the card in 30 seconds. No-one
can speak or make any sound effects.

The second person calls in the third person and acts out what they have seen, or
what they think the action represents in 30 seconds.

This continues until the last person has been called in. The last person then tells
the designer what they think was written on the card.

Commentary:

Rather like the Chinese whispers game played as children, the point of this
activity is that information decays as it passes from person to person or from
one medium to another. We may think that we are more sophisticated than a
party game, but in actual fact miscommunications and misunderstandings are
a common cause of errors, rework and significant frustration.
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4.3. Information overwhelms action

The amount of information in the world is increasing, as are the number of ways
in which we can access it. This shouldn’t be any surprise to those who work in IT -
just in case you had forgotten the initials stand for Information Technology. Yet,

quantity does not mean that we can do anything with all this information.

We are fast approaching the age of the zettabyte of information. The

raw material of information that we put into our requirements is growing
exponentially, as are the systems that we are building to use it - all of which
means we are flooded with still more information.

? ~1000 MEGABYTES ?

1000 GIGABYTES =1TERABYTE

~1,000,000 MEGABYTES

5

~1,000,000,000 MEGABYTES

5

~1,000,000,000,000 MEGABYTES ?

5

1000 EXABYTES =1 ZETTABYTE

~1,000,000,000,000,000 MEGABYTES

Figure9. The size of a zettabyte

Consider an encyclopedia. 20 years ago, the Encyclopedia Britannica
encompassed 29 volumes, comprising roughly 40 million words and 24,000
images. As this session is written, Wikipedia has 4,076,832 content pages and
791,996 uploaded files. By the time this session is printed both numbers will have
risen.

There are new types of data available. Direct mail companies used relatively
sophisticated ways of keeping track of orders, checking if grouping items together
in a catalogue boosted sales, for example. But their work pales beside Google
Analytics and our ability to measure how long people spend on each web page, or
see each step in a transaction.
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We can trace people moving through airports or shops, we can even use eye-
tracking software to see what parts of documents or webpages are read,
skimmed, or skipped by the user. In theory, we could watch you reading this
session (with your permission, of course — we don’t actually have a secret spy
camera in your home) and observe your reactions to each paragraph.

All this data tends to result in more requirements. As our systems need to hold
and manage so much more information, they get larger and the things we want
them to do also grow exponentially. The techniques that used to work for us in
managing a few hundred requirements, break down when faced with hundreds of
thousands, perhaps millions of requirements.

Once it was possible to create a complete, exhaustive specification document
of a few dozen pages - now the very idea of completely synthesising all the
information that might be useful is laughable.

Activity 5: Spot the difference

P —
R ———

You can do this activity at any time, either on your own or working together with
a couple of colleagues. Watch the following video for a cyclist awareness advert
from the UK. See how many deliberate changes you can spot.

http://www.youtube.com/watch?v=ubNF?QNEQLA

Commentary:

How well did you do? Even when you know in advance that there are deliberate
changes being made, ones which you are concentrating on spotting, it is almost
impossible to see them all. An overload of information overwhelms us - even when
we think we're prepared.
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4.4, Summary

The difficulties of information leave us with a problem. Requirements are valuable
pieces of information with a fairly short half-life. We need to move quickly in
order to keep the value of the information. We also need to know that we have
captured the most valuable pieces of information and not the mistakes, lies or
environmental ‘noise’.

Information doesn't tell us what to do. Gathering information takes time, costs
money and can stop us getting on with producing something (whether that's
writing working software or researching a new session for VFQ). The sheer quantity
of data available can leave us paralysed before we begin. From the mass of
information out there, how can we possibly hope to extract the bits we need?
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Agile attempted to tackle some of these problems head on. It enshrined the idea
that we should ‘welcome changing requirements, even late in development’.
Enabling that meant delivering frequently, working daily with business people,
conveying information through face-to-face conversations and using the
working software itself to help show what’s wanted and what is not rather than
‘comprehensive documentation’.

All of which is brilliant. It is also not necessarily simple. In this section we are going
to examine the most commonly employed tools in Agile for discovering, capturing,
storing and using valuable information. We are also going to briefly explore some
of the ways in which the tools — used with the best of intentions - can get in the
way and exacerbate the very problems they were intended to solve.

5.1. User stories

Figure10. User stories laid out on a table (image by Jacopo Romei)

The user story has become the workhorse of an Agile project. Barely a software
department today doesn’t use a large number of cards pinned to walls or Post-it
notes scattered across windows in varying states of disorder.

A useful reference for user stories is the XP practice known as: Card, Conversation,
Confirmation. It has rather fallen out of fashion as a description of the process,
which is a shame because it is helpful in pointing out the essence of how user
stories should work. The practice does not suggest a single sequential round,

but rather a cycle, in which the differing elements can run in parallel as the
development progresses.
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The card is simply a placeholder - a visual
attention-grabber with some basic information
that serves as a prompt for and reminder of the
more important conversation. It's been called a
‘promise for a conversation’.

The card alone is insufficient. The most crucial
part of the process is the middle element - the
conversation in which details will be fleshed out,
performance considered, and numerous other
connections made to how a task helps solve a
problem or captures a benefit.

Figure 1. Post-it reminder (image
by Paul Downey)

WEe'll come on to the confirmation part below in
Section 5.5.

When user stories follow the card-conversation-confirmation stages, they become
a low cost way to capture information and store it. They can help reinforce the
concept of requirements as pieces of information and not contracts. Finally, they
are easy to use.

Despite this, user stories have problems. They don’t easily cover many things,
including performance parameters, interactions between systems or entities and
a host of other non-functional requirements (which are crucial but must often
be recorded separately). The user story can never be seen as a substitute for the
conversation, which can make it difficult as a tool in large teams. And lastly,
their disposability means they provide little traceability - this might seem a very
un-Agile need, but there are certain safety or security systems in which tracking
changes to requirement input as well as to code can be important.

Writing and using user stories: the card

A user story can be anything. It is intended as a reminder allowing information to
be recalled later.

In a small team all that’s necessary might be a singe word: Testimonials!

But in bigger teams, or when it might be some time before we get to the card,
some extra information might be useful.

It should probably say who is requesting the story: Jeff B.

It might also add why the idea is useful or valuable: Improve conversion rates.
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The value is important because it can help us to prioritise stories. The bigger the
team or project the more important this is. It might be six months before your
particular card gets selected, so you need to put enough information onto the
card, so that someone can either talk to you about it and you can remember or
it's self-evident to those reading it. Sometimes this connects to the confirmation
part. In our example, we might add: Other sites have seen 30% increase in PayPal
click-through. We want to match this!

The card might have any number of other useful bits of information attached to
it - which type of customer it’s for, a quantified value, a rough estimate... but

the key is not to get too caught up in these. Rather than perfecting user stories or
requirements we need to ask ourselves how to be sure they are what Scott Ambler
calls ‘just barely good enough’. What is the least amount of information that we
need in order to get started?

Despite the complete freedom theoretically offered by user stories, in practice
most teams follow a defined template in writing them:

As a... new user

I want to ... register
So that ... | can download the game vser S’(org
This way of writing user stories s a. potentiol customer
describes an intent - something | want to read book reviews
which somebody wishes to do or <o thot | can decide which one
experience. This means they do try to to buﬂ
address value - the ‘so that’ part of the
Figure 12. An example of a user story card
template.

What they shouldn’t include is how the system will behave. Putting in the solution,
whether technical or design, removes the developer’s contribution. Sometimes,
with very well-defined problems or understood solutions, that might be an
acceptable shorthand, but it risks missing out on innovation and improvement.

User stories also don’t tell us whether it is possible to fulfil the desire. The idea may
be technically impossible. The user story can’t tell you this up front.

A user story is kept deliberately brief - it is written as a few lines on a piece of card
because it is designed to remind us that the story is simply a placeholder for a
larger conversation. Some have gone further and suggested we reduce user stories
to a single word - a device to ensure people have to talk to one another.

A lot of worry about user stories - are they too big, too detailed, too vague - is
unnecessary. These are problems that can be sorted out in the conversation. If you
are spending hours crafting a user story then it's a sign something’s wrong. Yet,

if the issue is really bothering you, perhaps because you know there will be a long
gap between writing the story and working on it, then you may find the following
model helpful.

Bill Wake coined the mnemonic INVEST to describe the components of a good user
story.

I - Independent: The user story should be self-contained without dependencies
that link it to other stories. We should be able to add the piece of functionality
onto the product separately and in any order and still have a tested, usable
product afterwards. This is not easy and we often do it in order to keep our stories
small (see the S below) and to capture the most valuable part first.
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As a user, | want to pay using Mastercard, Visa and Paypal. | - Independent

These are actually two tasks bound up in one, and they could N -
be split out.

Negotiable

vV - Valuable
As a user, | want to pay using my Paypal account.

£ - Eeti
As a user, | would like other options to pay with a debit card. Estimable

N - Negotiable: User Stories can be changed and rewritten * - small
as we learn more. Details are ‘co-created by the customer T - Testable
and the programmer during development’ as Wake puts
it. To take our example above about the download speed versus engagement, as
soon as the developer realised the feature was proving tricky, we'd expect him

to call up the person who'd requested the feature to discuss the problems and
consider new or alternative solutions. By keeping flexibility on both the many
different requirements and solution options, we can select an approach which has
the best trade-off.

V - Valuable: A story must deliver value to an end user. People sometimes get
hung up on this, worrying that each story should offer end-to-end functionality in
a way that seems to make every story big once again. The point is to think about
how a story or feature contributes to end users in some way. Will making our
administration faster free up time to help users? Yes? OK, then there’s value in this
story.

E - Estimable: Wake is clear that there is no need for an exact estimate. Rather
the customer needs enough information to be able to prioritise the story. That
means that as the developer discovers more about the story in the negotiation
phase, he will understand enough to assign a rough estimate. Also it implies
that those writing or thinking about user stories should have enough domain
knowledge to be able to understand what'’s involved.

In many cases we may not know how to estimate a story because the technical
solution is very uncertain or the idea itself is very poorly defined. A spike might
help the team discover more, at the end of which they could define the potential
solution more exactly and estimate the story. The desired result, however, is the
learning, rather than specific accuracy of estimation.

S - Small (or Sized appropriately): User stories should not be so big that it is
impossible to plan or prioritise them. If a story seems likely to last for more than
a single iteration then it probably needs to be broken down further. See the next
section, Decomposition, for more detail.

T - Testable: The story must contain enough information to make test
development possible. How will we know when it is done? How will we know if

the feature does what the customer wants it to? These need to be considered
before we start writing code although they can be added to as we learn more in
the process of development. We go into this in detail in our Confirmation section
and when discussing acceptance criteria. These are useful not only as a check
that we have done something correctly, but because they facilitate challenge and
argument - especially what level of accuracy will be considered success.
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A quick warning...

While the INVEST mnemonic is useful, it is often at its most useful when
considered as part of the Conversation element of user stories (discussed in the
Elaboration section), rather than the card. Often the development team has
expert knowledge that needs to be brought to bear to ensure we are providing
what the customer really wants. Too much work upfront on checking the story
perfectly fits each check makes it harder to view the story as disposable and
changeable.

Activity 6: User stories and the INVEST model

P ——
—_—

The following activity can be done with a group of 2-10 people. It should take an
hour.

Select a project which has either just started or is about to start - preferably a
project that does not yet have user stories. It is fine if the people you are running
this exercise with don’t work on that project, it's just good if they don't already
have a clear idea of the existing user stories.

Take a section of requirements. Ask the team to write user stories. Deliberately
give them no more guidance than ‘write them’ on how to write the stories. You
want to know how they currently go about writing them.

After about 30 minutes call a halt and put up those they have written on a board.
Now using the following list of questions, ask them to reflect on what they could
improve or change about the stories they have written and the process of writing
them.

| - Independent: Is the story independent or does it rely on something else being
completed? You might need to change your design to be more hierarchical and
less of a chain of dependencies.

N - Negotiable: Is there room for any additional creativity from the team? Has
someone already set down how the finished solution might look, or how the user
will interact with it? If so, you may be tying things down too much and missing out
on alternative ways to capture the value.

V = Valuabile: Is this story valuable? Will it contribute towards our end user or
customer in some way? Is there enough information here for the customer to be
able to prioritise it? More importantly, check that you have captured the heart of
the value and that you are not gold-plating. Have you proposed a solution that is
more than the end user has strictly asked for? This is especially relevant if you have
proposed a technology solution that would be helpful for the future. Ask yourself if
you are looking ahead rather than concentrating on what’s needed now. Anything
extra - even if it feels like a good idea - will take time to implement, document
and test, and we don't know if it's necessary.
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E - Estimable: If you asked everyone in the room to provide a guess for how
long it would take, would they feel confident that they could do so? If people
are reluctant then ask what pieces of information are missing that would
enable them to make an estimate. Make it very clear that you're not demanding
accuracy, just whether people feel they could put some kind of estimate down.
If not then the story is either too large or missing something important.

S - Small / Sized appropriately: Too small - would the story add some useful
functionality by itself or is it simply a task that can be completed by a specialist
within your team? Do you think you could do it in less than a day?

Too big - if you were estimating this, do you think it could be done within

2 weeks? If not, then you should consider splitting it. Think about splitting
along value lines. It's better to have something small completely finished than
something big, half finished.

T - Testable: Will you know when you've finished this? Will you know whether
you've been successful or not? Can you capture a reasonable number of the
critical tests that will provide this information on the back of an index card? If
you don’t know then you may not understand the user story sufficiently.

Commentary:

We hope this exercise was useful, but the point is not to ‘perfect’ user stories,
but to create useful placeholders for conversations. A lot of the questions asked
above could happen while working with the user stories themselves rather than
when writing them in advance of development. The INVEST model will not
produce perfect requirements, any more than a lengthy specification ever did.
Use it as an aid if people are struggling with the ideq, but remind them that it
does not remove the need for conversation, adaptation and collaboration.
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Problems with user stories

Used well and appropriately, user stories cut down on unnecessary
documentation, remind people of important Agile principles and support just-in-
time planning and prioritisation. Unfortunately, it is easy to misuse user stories —
primarily by forgetting what they are meant to be and instead treating them as if
they were a specification by another name.

User stories are not requirements. They are visual reminders intended to capture
minimal information which might help solve a problem (the requirement). They
point to possible value. That's pretty long-winded, so no wonder people conflate
the ideas: user stories represent requirements, ergo user stories are requirements.

But like most simplification, it leads to a problem. Dan North wrote an insightful
blog post ‘The Perils of Estimation’ where he comments on how the process of
breaking an idea down in order to say how long it will take means getting into
such detail that we lose track of the original purpose. ‘The business started out by
defining success as solving the problem, but now we have redefined success as
delivering this list of stories.’

Figure13. User stories begin to take over the office

The ideal user story may tell us ‘why, not how’, but in practice this is rarely the
case. Instead, our reliance on features means our user stories get filled with pre-
formed solutions — as a user | need a password so that my account is secure; as a
user | need an account so that payment can be taken automatically. Both of these
seemingly correctly written stories contain hidden solutions.

A password is not the only, or even the best, form of security. Automatic payment
may be useful for the organisation, but is it really what the customer prefers? The
stories have created constraints, which may hinder or stop us uncovering solutions
that might actually deliver the real value. These pre-formed solutions might

also cost us a great deal to deliver (that’s especially true when they constrain

the system rather than just a single feature). Behind these solutions, the real
requirements are hidden away at a higher level.

User stories try to tell us why the feature is there (the so-that element), but they
tend to miss the broader intention. This context can be crucial for delivering value.
It includes considering how long we want to take to reach our goal - something
that it may be important to capture as part of the requirement because it will
influence our design. If it is essential that my feature is 100% accurate from day
one, for example, then | will make different design choices than if my aim is 100%
accuracy but | am prepared to begin with 90% accuracy and iteratively improve.
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The language of user stories is often ambiguous. We try to correct this through
the conversation and confirmation elements of the practice, which clarify and
elaborate on the card. But since the card exists before the conversation and might
get separated from it, the language risks being misinterpreted by numerous
stakeholders.

Occasionally, of course, we have no information to note down yet. But when
we do happen to know more about risk, cost or value, it is worth recording
our assumptions. Refusing to put any of it down because we are wedded to a
simplified user story template risks defeating our purpose.

There is nothing about a user story to tell us it is right. It’s very important that we
bear this in mind - we can write code that passes the user story’s test and still
not have delivered anything of value to the project. As Tom Gilb points out with
great force, when projects fail, it is not usually because they lack functionality,
but because the product qualities don’t deliver what stakeholders really value.
Meanwhile the focus on fulfilling the (dubious) functionality has often led to
uncontrolled costs. Sadly, this is not a disease to which Agile is immune.

—

Figure 14. Bike launches with revolutionary functionality! Sales mysteriously low

We'll explain the key problem we see in Agile requirements in our next section.

5.2. Decomposition

If there’s one thing that Agile teams have really grasped, it’s the concept of
breaking stuff down. Want an online shop? We can break that down and then
deliver it through increments! We'll need a search function, ordering results, an
account system and database, a gallery, a price database, user reviews, sales
reporting, automatic stock ordering, delivery options, automated emails, targeted
discounting offers, loyalty points...

We all understand why we’'d do this. A great big huge project is just too big. The
risk is that we take too long, lose sight of what’s most valuable and instead launch
everything in one big bang, massively increasing our risk. To power incremental
and iterative delivery, as well as to improve flow through small batches, we break
work down. But (there’s always a but) sometimes we get it wrong. In our online
shop example, all the features are in danger of obscuring what's really critical -
enabling an individual customer to purchase a product. We'll look at the issues -
and the possible solutions in a minute.
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Using story decomposition

As we break work down, we tend to use the following rough order.

Order Example

Business Goal: the reason for doing the work Improve conversion rates
- must add value

Minimum Marketable Feature (MMF), Redesign website home page
sometimes called Minimum Viable Product

(MVP): the minimum product that we wish to

launch to the customer

Epic: a valuable idea containing several inter- Add testimonials section
related and connected pieces of work with gallery and pictures
Story: a single improvement or feature that Add text testimonial

the customer will find valuable

Acceptance Criteria: how we will know if we Text testimonial can be read
have captured the value on different browsers

Obviously there are several Minimum Marketable Features (MMFs) that can go
into improving conversion rates, just as several changes or additions must be
prioritised to decide which element of the home page will be redesigned first.

There will be a lot of ideas as to how we can improve the home page - from
adding extra features on it to improving clarity of layout. We can often prioritise
between these ideas (here described as epics) before there is any need to start
decomposing them into actual stories or tasks. If we don't plan to work on the
testimonials, for example, there would be no point in splitting the epic down any
further until we have decided that it is time to work on it.

Having selected the ‘epic’ we wish to work on, it can be split down into stories.
Sometimes we skip steps, but the idea is that at each level, the number of
possibilities to fulfil the goal above increases (rather like a pyramid).

Please note that this order does not always hold true - occasionally, for example,
MMFs may be very small indeed, consisting of only a single story! If the customer
will genuinely find just one small thing valuable - then we should probably release
just that. In other cases, especially where we want the customer to buy something
or change their normal way of interacting, for example, the MMF might be much
larger and consist of a large number of epics. As always, the key word in the
acronym to focus on is ‘minimum’.
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Splitting work

Long before we begin decomposing work into small user stories, we need to

think of slicing big and complex problems that deliver the most value to our
organisation. This subject is covered in detail in our Deliver Early and Often session.
The main ‘prisms’ that let you look for and then split out different types of value
are: Value, Urgency, Risk, Stakeholder, Geography and Necessity. For example,

we can consider what will be most relevant to a particular user group; we might
prioritise English-language users or a single country’s currency before worrying
about other versions. That would tell us which large ideas (epics) we need to focus
on.

We can often draw out one particular strand with independent value that crosses
these large ideas. A useful technique is often to think about a user’s process steps
- a customer journey in the system. For example, if you were thinking about an
account system, you might think about a user creating, accessing, editing and
deleting his account. Each step might have its own series of user stories. If you
think about the things a user might want to do while accessing their account

- change address, credit card details or other data - then you have a further
series. Differing levels of quality or complexity can also provide separation points,
allowing us to build iteratively better products.

The fact is that how you decompose the work tends to be domain or context
specific. Story decomposition is intended to ensure that by the time we get to
actually building something we can see the connection between the small task
we're working on and the larger business goal that it supports.

The risk with decomposing work too quickly is that we lose this connection

and don't even notice that we've gone off track. It's surprisingly easy for this to
happen. Imagine we had a series of steps about a user accessing his account. Oh
that’s easy, we might say, we know how to do all the log-in and password stuff,
and we would quickly write a load of user story cards. But is a login the correct
solution? Does it really answer the underlying business and user need around
security or is there a neater way?

Decomposition at scale

At scale, we might be talking about breaking work down across multiple teams.

In this case, while similar processes of decomposition will be happening over the
project as a whole, the breaking down of work might not be done by the team who
will actually be doing the work itself. Instead architectural and business epics will
be passed down to a system team who will then pass features and stories down to
specific teams.

The realities of large structures may mean that occasionally work might be broken
down by technology or by specific team function. Since that means two teams
might be working to deliver the eventual user value, co-ordinating their efforts
becomes even more important.
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Feature injection

Feature injection, as popularised by Chris Matts in 2008 and elaborated over the
last few years by others including Liz Keogh, tries to help preserve the link between
business value and user stories.

The aim is that the development team should understand how each feature
directly delivers to business value. To this end, they first ‘hunt the value’. Only once
this has been established do they ‘inject the feature’ which will best deliver that
value. Finally, they ‘spot the examples’, which will feed in to what the developers
actually work with, since it confirms whether the feature is delivering the value or
not.

In theory, this should stop an excess of features, many of which don’t contribute to
the value or needs of this particular project or business aim. This, to some extent,
reduces the need for a ‘Confirmation’ stage of acceptance criteria or specification
by example, which is described later. There’s nothing revolutionary about feature
injection as a tool, but it can offer a good way to check that you're not breaking
things down into tiny features as an end in itself.

Let’s imagine a recruitment agency - the classily named, Jobs4U. They operate

a 2-tier service and are keen to upgrade more users to their premium, paid-

for accounts. They have discovered that once they have a user’s email details
registered, they can send marketing emails and offers to achieve a much higher
conversion rate than simply through advertising the service on the site alone. This
insight leads to a clear statement of business value.

Hunt the business value:

Jobs4U want to capture more email addresses so that we can sell more ‘premium
access accounts’.

Inject the feature:

As a user, | will provide my email address, if Jobs4U offer to prompt me so that |
don’t miss the application date on jobs | am interested in.

Spot the examples:

Given | have clicked on a job advert, when | have been on the page for 30 seconds,
then | will be prompted to enter my email address to remind me about application
dates.

Given | have entered my email address into the email address field, when | press
submit, then the result will be an entry into the database.

Given | have a registered email address, when | click on a job advert to show my
interest, then the result will be an email reminder from Jobs4U the day before the
application closing date.
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The problems with decomposition

There’s something slightly addictive about breaking down ideas into stories. After
all, how else can the team provide relatively accurate estimates of how long

and how expensive a project might be? And no matter how much we discuss the
benefits of no estimates, many organisations still need to answer the question,

‘if we want to build this, then how long will it take and how much will it cost?". If
viewed as a discrete task in itself, decomposition means that one team of analysts
and customers can break everything down, before handing over lots of fine-
grained stories to the development team to start flowing through.

Of course, it leads to all the problems we've already discussed - it takes too long,
separates design from delivery and drives out discovery and innovation. It sets up
the dangerous assumption that this lengthy list is what the project will actually
deliver (thus setting the team up for failure and disappointing expectations). But it
also obscures the real value.

This can seem crazy, because the organisations that do this, also often have
people assigning value estimates and prioritising the backlog on a weekly basis.
Nonetheless, this vast accretion of stories buries the essentials - what we'll call the
critical features. Sometimes this is because the critical features exist at a higher
level, and are drowned in the minutiae or thousands of little tasks. Sometimes,

itis because in our urgency to capture everything that might contribute to

the business value, we lose sight of what matters most to it. Using tools such

as feature injection will not avoid this problem, because we can still become
obsessed with all the possible features to provide value.

The result is unattractively but colloquially known as ‘the vomit”: a huge splurge of
everything we can possibly think of, broken down to a detailed level. We then have
to manage this morass of information, spending time valuing, estimating and
tracking the results (a costly overhead in terms of our time). So how do we avoid
this?
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Activity 7: Breaking down

P ——
e

This game is best played with 4-5 people, although you can have a number of
teams competing against one another.

You will need 2 piles of different coloured cards or Post-it notes.
Part1

Begin by standing in a row. The first person should write down what he wants

“pizza”, “dinner”, “cocktail”, “Harley-Davidson motorbike” — whatever it
happens to be.

He passes this card to the next person along who needs to break this down a
level to the key things required to make this. To take our pizza example, he might
write (one thing on each card): pizza base; tomato sauce; toppings; pizza oven.

He passes his cards along to the next person who begins breaking each one
down again before passing them along. For example, pizza base might be:
flour, eggs, yeast, olive oil. Sauce: tomatoes; oregano; onions; garlic. Toppings:
spinach; egg; cheese. Oven: bricks; clay, firewood.

Once these cannot be broken down any further, the last person(s) needs to
begin fulfilling the requirements. He does this by drawing the item required on
a different colour card and then passing this back along the line. A sketch of a
garlic clove would be attached to the card ‘garlic’ and passed back. The next
person waits until he can collate everything needed for ‘sauce’ before passing
this back. This person waits until he collates everything required for ‘pizza’ and
then passes it back to the original requester.

If you are doing this as a series of teams then the fastest team to collate
everything back at the start point wins.

Commentary:

The activity shows several things. Although the process of decomposition is
useful in some ways - it might provide us with a neat shopping and equipment
list for our pizza, for example - it is pretty slow and you end up with an awful lot
of paper.

It's easy to miss things, as well. People further down the line make design
decisions for those up the line. Did our requester want a fiorentina pizza? If not,
he might be pretty disappointed with what turns up. We went to quite a lot of
effort and expense to make our own pizza dough and build a wood-fired pizza
oven. Would he have been just as happy with a pre-made base cooked in the
electric oven? If so then we've wasted a lot of resources.
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Part 2

You can play the game a second time. This time, instead of standing in a line,
huddle around a table. Talk as you work. As soon as one requirement is written
it can be passed on to be broken down further. People can question the original
requester — did you want a particular flavour? Are you vegetarian?

At the end, everyone can check nothing’s missed out. What about knives to chop
up the toppings? What about salt?

Commentary:

You should play the game much faster the second time. The collaboration
not only speeds things up, but it also provides a better solution for the original
requester. Some teams go even further and start questioning the original
request. Are you sure you want a pizza made? How about a takeaway? How
about this apple?

It helps show how collaboration from the team can help improve even the
original ‘requirement-solution’ by understanding more about what prompted it,
allowing the team to deliver faster — and thus win the prize!
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5.3. Identifying and prioritising
critical requirements

Jason Fried, the founder of 37 Signals, talks about identifying the most important
elements of a product, stripping out all the potential functionality until you
uncover the core, the thing without which no product or functionality can exist.
He calls it ‘epicentre design’. He wrote a blog about creating a calendar for users,
and described some of the many add-ons the team considered in design. The
heart of the feature was deceptively simple, however — a calendar requires the
ability to create events. Without that very simple functionality, nothing else has
any meaning.
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Figure15. An example of the Basecamp calendar

In the example we gave above of building an online shop, we could strip away
almost all of the features that we listed. The epicentre design might be to show
the product alongside an email address or phone number. Orders could be
handled manually. The critical requirement does not include the ability to have
a basket, an account or even a payment system. In fact if nobody wants to look
at or buy our product, then spending any money on developing an online sales
system is crazy.

This may seem extreme, but in fact many requirements are piled onto a project
long before we know if the critical requirements will produce any value at all. Tom
Gilb calls it an over-reliance on features - creating numerous pre-formed solutions
to problems we have not yet fully defined. Our critical requirements expose

our fundamental business hypotheses and by testing these, we give ourselves
permission to move on to the next increment.
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A focus on high-level or critical requirements helps explain why we shouldn’t
decompose work too quickly into fine-grained features. Sometimes, epicentre
design can lead us to the stripped down core very quickly, but on other occasions
it's not so simple, perhaps because we are not yet sure what the core solution will
be. The business value can be fulfilled in many different ways. Some might not
even involve building software at all.

Our Jobs4U website might have all sorts of potential features. Candidates could
post their resumes; they can search for jobs based on location, job title and salary
bracket; we could add advice articles or offer feedback on CVs and covering
letters. You can easily imagine getting down to user stories very quickly: As a job-
seeker, | need to upload my CV in pdf format so it can be read by employers. As a
job seeker | need to upload my CV in Word format because it is easy for me to do.

The valuable need is simple, however: finding a job. If we institute a single feature
that achieves this value for all our users, all the others are redundant. There's no
point in fretting about which format we can accept when uploading the CV may
be unnecessary.

Tim Brown in his book Change by Design comments ‘there may be a tendency ...
to simplify the [design] process and reduce it to a set of specifications or a list of

features. To do so is almost invariably to compromise the integrity of the product
on the altar of convenience.”



\‘/FQ REQUIREMENTS

Dyson and the underlying customer need

James Dyson is an innovator and entrepreneur known, among many inventions,
for his ballbarrow, airblade hand-dryer and most famously his vacuum cleaner.

In 1979, Dyson bought an expensive vacuum cleaner. It soon began to lose suction
- in fact Dyson felt it was just moving the dust around the room. The dust in the
room was so annoying that it reminded Dyson of an industrial sawmill where a
cyclonic separator removed the dust out of the air.

For decades vacuum cleaner manufacturers had worked on making vacuum
cleaners more effective. They tried to increase the
revolutions per minute to make the suction harder.
Dyson’s insight was to look at the vacuum cleaner
and decide that the bag was actually getting in

the way. Thinking about the cyclonic separator he
wondered how he could recreate that in a vacuum
cleaner. A quick prototype later and Dyson knew he
could.

Then followed a difficult five years of building and
testing prototypes. In spite of the mechanical
success, Dyson was unable to get anyone
interested. He tried to license the idea to vacuum
cleaner manufacturers who all refused it — nobody
could see past the status quo of a bag that
collected the dust.

Eventually, Dyson went to a bank to take out a
£900,000 loan in order to start manufacturing
himself. The story is that the bank manager was
uncertain. He took the prototype home to his wife and asked if she thought it
would ever catch on. She looked at the bagless vacuum cleaner and declared it
was the best thing she'd ever seen. Why? Not because of the increased suction
power, but because of something everyone else had overlooked.

Figure16. ADyson bagless
vacuum cleaner

Dyson knew about making the vacuum cleaner more powerful, but it was the
bank manager’s wife who had pointed out that no-one likes changing vacuum
cleaner bags. They cost too much. There’s never a spare one when you need it.
They are messy and ugly. The idea of seeing when something is full, holding it over
the bin and just emptying it in one easy movement, suddenly seemed extremely
attractive.

Dyson found the underlying customer need almost by mistake. But he did it the
right way - by creating prototypes and testing them. A more effective way in
the end than years of expensive market research — which after all, every other
company had been doing without uncovering the real customer need.
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Activity 8: What's critical

P ——
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This activity works best when you gather a small group from around the
business who are all involved with or who have a stake in a particular project.
The activity will take 30 minutes.

Provide some Post-it notes and ask everyone to think and then write out their 5
most critical requirements for the project. This should be done silently, with no
conferring.

After 5 minutes, ask everyone to compare their critical requirements. How much
do they overlap? Are there any surprises?
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5.4. Elaboration: the conversation

In the XP ‘Card, Conversation, Confirmation’, elaboration might loosely be termed
the conversation. A conversation fleshes out the details, provides the background
and colour to the story. A conversation may not be enough - there may be all sorts
of additional tools which have provided further information or notes on where

to access further details - but the essence of the idea is as simple as two people
talking about what is needed or wanted.

Who needs to be present? At a bare minimum, the person requesting it and the
person expecting to deliver it should be there. In practical terms, on most teams
this tends to mean a developer and a product owner. The meeting can sometimes
include testers, architects or other specialists, depending on the work. These need
not always be technical specialists, often users might be present, for example.
Since it is a working meeting and the ‘idea’ represented as a story or feature may
still be vague, other members of a customer team or stakeholders might also be
present.

When should it happen? Trying to give the working week or month a rhythm often
means that conversations about user stories tend to be held as part of a work
planning session - perhaps in a formal sprint planning meeting, or before the
team settle to a new batch.

In either case, the crucial point is that the conversation should not happen too

far in advance of the actual work - this is ‘just in time’ elaboration. It's important
because of our fallible, human memories. Even with detailed notes, we find it hard
to recall exactly what was meant in a meeting that happened three weeks ago.
But also, the essence of Agile requirements is that we develop our understanding
based on what has just happened. If last week’s demonstration uncovered a mass
of feedback about the user interface, then we will want to apply this new learning
to the requirements for the next set of features. Knowing that our ideas about
such matters will change throughout the project means there’s little point in
defining how we want everything to look in advance. It’s just wasted time.

What sort of meeting is it? Conversations are not monologues; elaboration
meetings are not a series of instructions issued to a developer. This is a working
meeting in which ideas may change and should be debated. Is that really what
the customer wants? What might that look like? What else would it be nice to
know? How could we test this? Its also a time to ask about performance criteria
around scalability, security, etc. The team might query the size of the story -
whether they need to make it smaller in order to fit it within the next sprint or be
able to predict its effort more accurately.

This is also the meeting in which the team will define what success will look like;
how the team will know when the story is completed.

What do we do with the new information generated?

Capturing this information and any decisions is as simple as a developer taking
notes - sometimes scribbled on the back of the card. The notes should act as

a reminder, helping people recall what was said. In most cases, the code itself
becomes its own documentation. Since a customer representative will be feeding
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back on the working software within a few weeks, what need is there to record
changes to requirements in a more formal system?

In some cases, safety or security might mean an organisation requires greater
traceability: when exactly did we decide to downgrade our security checks; what
was our reasoning for doing so? Yet even then, the traceability needs to be seen
in context - often our purpose would be better served by creating additional
feedback loops to catch mistakes rather than in creating a paper trail.

There are lots of downsides to excessive documentation, but there are times
when a certain level is useful. There is some information that we need to share
more widely. If we have a project working at scale then some information from
the conversation may need to be shared outside the room, and the code in itself
may not be sufficient. Training guides, architectural decisions, the most critical
requirements, intentions for the future... such valuable pieces of information are
sometimes not best captured solely in the code. The team may use a discussion
thread, a wiki or other method of commenting.

Any documentation for storing information needs to be useful and used. If it is
not, then it is simply wasting storage space (whether that’s paper on a shelf or
bytes on a hard-drive). We try to reduce our dependence on documentation by
being disciplined about the state of our codebase, the tests that show what it is
doing and monitoring of faults and customer usage.

5.5. Story mapping

An important tool to assist the conversation and intended to help deal with some
of the problems described in decomposition, is the story map. We explored how
to create a story map for a customer journey in detail in the Delivering Early

and Often session. We described it as a strand of functionality made of several
different features that will provide real use and value to the customer.

Figure17. Gary Levitt, owner & designer of Mad Mimi, do-
ing user story mapping
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In essence, a story map helps you see how different features are connected. On
the horizontal axis, the map shows a flow that mimics the usage order of a series
of interactions (registration, selection, purchase, etc.). The vertical axis shows
‘criticality’ which may be either value or urgency. By drawing lines, the team

can group together features according to different parts of the journey and also
decide minimal subsets of functionality that still offer an end-to-end experience.

An alternative use of the vertical is to break down large features into smaller ones
(rather than just grouping features by usage, the map can show how epics relate
to stories, etc.).
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Figure18. A typical story map structure

This tool is also very helpful as we work with requirements, allowing us to see how
they fit together and emphasising gaps in our system or flow. A story map is a
great forum - we can gather a range of stakeholders in front of the board (or wall
or even room!) and ask them to check there are no glaring omissions in the usage
as described by the map. This is also a way to show stakeholders who feel their
requirements are being de-scoped why other features have priority and what
alternatives or workarounds may be necessary until a further release.

As a visual tool, it helps give everyone a sense of the product as a whole, and
keeps in mind how the user(s) will interact with it. The connection of larger stories
to smaller ones allows us to continue connecting features to business value -
something we hope should stop us losing the value as we decompose into ever
smaller stories! Like any visual tool, it provides a shared reference point, which,
with luck, should increase chances of a shared understanding.
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5.6. Confirmation

In Alice in Wonderland, Alice is given some invaluable advice by the King of Hearts:

“Begin at the beginning,” the King said, very gravely, “and go on
till you come to the end: then stop.”

All user stories need boundaries, specifically something that tells us when they
are completed. These criteria need to be explicit: to tell us when we have done
enough, and the feature is working. Of course, we will still need to show it to a
customer to check we are right, but this ‘confirmation’ stage, should ensure we're
not wasting their time with something not fit for purpose.

Acceptance criteria

The most commonly used way of explaining what confirmation means it to write
a series of acceptance criteria. These can range from an incredibly simple single
line, to a whole series of statements which must be true in order for the story to be
considered done.

They have a secondary purpose. Because they often explain what a completed
story might mean - that is, how a feature is expected to behave or work - they
also provide the necessary detail to the story. In many cases, the conversation
stage described above involves asking questions and agreeing answers. From this
information, the developer and product owner will jointly write the acceptance
criteria. These then, become the documentation and notes that a team needs to
write the actual code and represent a shared understanding of what a feature
should do.

Each statement must be testable. This does not mean it needs to be written as
code (although acceptance criteria can be turned into automated tests), simply
that it is possible to check whether each statement has been satisfied or not.

Acceptance criteria are usually written in simple, everyday business language. To
return to our fictitious Jobs4U example, a feature about uploading a candidate’s
CV might include the following acceptance criteria:

*  Acandidate can only upload 1CV at a time.
*  Acandidate can upload a CV as a Word document or a pdf.

*  Acandidate will receive a message when the CV is successfully uploaded
and saved.

*  The system should be capable of uploading up to 100 CVs simultaneously.
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Activity 9: The big balloon test

P —
R ———

This activity needs a group of people who have never played it before - about
6-10 is ideal.

You need several packets of balloons, some marker pens, a ruler and paper.

Before the game begins, blow up a balloon and carefully draw a face on it. Make
sure you have set out exact measurements - for example, eyes must be 5cm
apart; mouth must be smiling, etc. You will use this to define the acceptance
criteria (although you won't share these).

The game:

Show your balloon to the team. Explain you'd like them to make as many
balloons as possible like this one within the next 2 minutes. You can answer
questions if people have them. They are unlikely to question the precise
measurements of the face or shapes, even if they ask about colour or design.
After a couple of questions, start the timer.

At the end of the 2 minutes, ask someone to bring up the balloons. Simply
accept or reject them according to your criteria. Normally, almost all the
balloons will be rejects — and thus wasted work.

If people are annoyed or surprised gently remind them that this can happen

in software development occasionally. Give them 2 minutes to decide how to
improve matters before trying again. They should ask what are the acceptance
criteria behind the accept or reject decision. You can now tell them exactly what
is wanted. Give them another minute to decide on how they will achieve this.

Start the timer for another 2 minutes. At the end, accept or reject the work.
Discuss:

Hold a 10 minute discussion in which you talk about defining and clarifying
acceptance criteria up front and about creating tests in advance that ensure
you'll be passing them. If the team didn't think of it, point out that they could
have made a paper template to draw the face or to check quality.
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Specification by example

Rather than writing a series of statements, the acceptance criteria can also be
viewed from differing user points of view. This specification by example is a more
imaginative approach which can help to flesh out the story by making it clear

to the team how the story will be used in a realistic environment. As a process,
thinking of all the ways a user might interact with the story can catch edge cases
and unusual interactions that cut down on problems later.

Naturally, coming up with the examples tends to be collaborative process. One
person is unlikely to be able to think of all the ways a customer might interact with
a payment system or their account. A small team of business analysts, developers
and a domain expert (perhaps someone from customer service) come together to
brainstorm what the key examples might be.
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Figure19. Key process patterns of specification by example
(adapted from Specification by Example by Gojko Adzic)
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For example, the team for an online delicatessen might be discussing card
payments. Almost all credit and debit card numbers are 16 digits long, presented
in four groups of four. What could be more natural than for the developer to create
a form that mimics this grouping for customers to enter their card numbers? But
the customer service manager, sitting in on the discussion, is concerned. After the
last marketing campaign at the world food fair, there was a rush of orders from
customers holding cards with overseas banks. Many of these cards have 17 or 18
numbers. The team writes these down as example cases which the final design will
have to be able to cope with.

Have you ever stayed in a hotel without an alarm clock? Since you have a

hugely important meeting in the morning, you decide to use the hotel’s bedside
telephone alarm. You're not quite sure you understand the instructions, so you test
it by setting an alarm for 2 minutes time. The alarm sounds like a clarion. Perfect.
You reset it for 7am and go to sleep confident that it will wake you up. Why are you
so confident? You haven't tested that the alarm works at 7am! For all you know
the alarm might have a special glitch that stops it working at that precise time.
But rather than stay up all night testing the alarm constantly, you decide there is
more value in getting a good night’s sleep.

In his book Specification by Example, Gojko Adzic recommends using example
tests that will make the problem concrete and prove you have solved the problem.
Of course in an important system, developers would probably run a few more tests
than our single alarm clock check. There will probably be one particularly quirkily
minded tester who will come up with some truly bizarre edge cases to test. This is
the kind of tester who would wait up until midnight to set the alarm clock in case
it worked on a 12-hour, not a 24-hour clock.

Our point is that you must make a judgement call as to how hard you will look for
edge cases. There is a risk of doing too much thinking up front, when a feedback
loop could resolve issues for you more quickly.

A natural next step is to refine the acceptance criteria or acceptance examples
so that they can be tested or automated very simply. Several approaches are
available for this - and the most popular is Given — When - Then.

*  Given some precondition
*  When some action by the actor

. Then some testable outcome is achieved
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Activity 10: Clarifying and refining your examples
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This activity will take about 30 minutes of work, spread over a couple of days as
you find people to help you test and refine your work.

Select a feature for a new project. Try to choose one about which you are unsure in
order to reveal how far this technique can help you.

1. Write your initial specification with 3 key examples. Remember that you are
focusing on what the system does, based on business value. You are not
writing a script (which tends to follow a user’s interactions with a system).

2. Checks: are you clear on what your example is specifying? Could it be
specifying several things? If so, you need to refine. Does your example sound
like a flow or a ‘how’ rather than a ‘what’? If it does, refine.

3. Take your specification and examples to a colleague - possibly to someone
who doesn’t work on the project at all. Ask them to read it and tell you what
it does.

4. If you find yourself having to explain anything, capture this and use it to
refine your example or write it up as a 1-2 sentence introduction and put it
into a heading.

5. Ask your colleague to imagine that they are searching for this specification
on Google. What search terms would they use? Use this information to give
your specification a descriptive, memorable title.

6. Now go back to your specification and re-write it in the Given - When -
Then format. Keep things focused, you don’t need to include every possible
pre-condition in the ‘Given’, only those immediately relevant to this piece
of business value. The wider context can be fixed in the automation testing
layer, rather than at this specification level.

7. Asafinal check that you are using domain language consistently, show
your specification to a non-technical person. Do they understand it? Check
what the title and each action means to them.

8. Now take your specification by example and sit down with a developer and
a tester. Try and think up some edge cases that might break the rules. Ask
if you are missing anything. Do your examples illustrate particular areas of
concern for them?
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Commentary:

You should now have a much more precise specification with helpful examples
which are testable. It might seem like quite a lot of work when we have spent

so much time insisting on getting on with things and refining as you go, but
remember that this exercise has deepened your understanding, has built in
collaboration with others and has left you with something short, simple and
self-explanatory that you or someone else can refer to in 6 months time and still
know what was intended.

Executable specifications

It is not a large step from the syntax above, to go on to reframe the whole
requirement in a kind of code that expresses the need, the expected set-

up and the tests. The idea is that the whole requirement now forms a ‘living
documentation’, intelligible and useful, to be shared by both technical and
non-technical people. Adzic comments that ‘If the key examples are easy to
understand and communicate, we can replace the requirements with the key
examples’. These can be extended into automated validation tests, stripping out
yet another typical layer of mistranslation and ‘the key examples stay almost in
the form they were in on a whiteboard - human-readable and accessible to all
team members.’
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Doing this significantly reduces the need for further documentation (which is
time-consuming and dull, rarely used and takes up space). It also helps fill the
miscommunication gap that can exist when the requirement stops being a

Post-it note written in English and is translated into code. While collaborative
working over the card-conversation-confirmation stages should have reduced

the gap, an executable specification should reduce it still further. On large or
complex projects, executable specifications can prove an invaluable way to ensure
everyone is working from the same shared understanding.

There should be far fewer ‘but that isn't what | wanted” moments from the
business owner or customer, and any changes that need to be made to the
requirements are made in one place only - in a way that enables everyone to have
greater visibility of the likely impact of change.

Cu C u m b e behaviour driven development
with elegance and joy

1: Describe behaviour in plain text 2: Write a step definition in Ruby 3: Run and watch it fail

Feature: A
In order
As a mat
I want t

Given /I have entered (.*) into the calculator/ do |

caleulator = .new Feature: Addition
In order to avoid silly wistakes

calculator.push(n. to_i) As a moth idiot
two nunbers end I wont to be told the sum of two nusbers

Scenario: Add two numbers
Given I have entered 50 into the calculator
And I have entered 70 into the calculator
When I press odd
Then the result should be 120 on the screen

4. Write code to make the step pass 5. Run again and see the step pass 6. Repeat 2-5 until green like a cuke

class

$ cucumber features/oddi tion. feature
def push(n) )
1=

Feature: Additi

0 In order to avoid silly wistakes

h idiot

end
end

Figure 20. Screenshot from the cukes.info website

The only risk is that the team can become overly involved in thinking up the tests
in advance - once again leading to overly heavy specifications and falling into
the old trap of forgetting how much of software design is discovered in the doing
rather than the planning.

You may hear this technique referred to by differing names, including Behaviour
Driven Development or occasionally even Acceptance-Test Driven Development.
There are small semantic differences between the use of such terms, but the
essence of the idea remains clear: create a shared, intelligible language that sets
out the intention and the examples or statement that will prove it and provide an
underlying series of automated tests.
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Kogan challenges acceptance criteria

Many acceptance criteria include details on which platforms the software should
work on. A typical list might run: Chrome, Safari, Firefox, Internet Explorer. It
would also include the versions that the software must work for. Sometimes

such criteria are handed out with little thought for the impact they will have on
development time and cost, or with any consideration of how valuable they are
(that is, how many users there are for each).

The Australian company Kogan (an online electronics retailer), decided to pass on
the cost associated with supporting different browsers to the customer. Internet
Explorer 6 and 7 were both out of date, but they had customers who still used
them, about 9.5% of the web population.

According to Kogan, making the website look normal on these outdated versions
cost the web team in time and effort. The decision was taken to ignore these edge
cases, or rather, to pass on a charge that reflected the cost required to include
them. As one reviewer grumpily

commented, ‘anyone buying from )

. i""i‘" et TARTMER ™.
the site who uses Internet Explorer e,
. . 0, "/
7 will be lumped with a 6.8% INTERNET EXPLORER 7 TAX
surcharge - that’s 0.1% for each
It appears you or your system administrator has
month Internet EXPIOrer 7 has been in a coma for over 5 years and you are still
’ using IE7. To help make the Internet a better
been on the market. place, you will be charged a 6.8% tax on your
purchase from Kogan.com
Most com PGnieS are unable to This is necessary due to the amount of time required to make web
pGSS SUCh Chdrges on tO the pages appear correctly in IE7.

AVOID THE TAX, USE A BETTER BROWSER:
custc?me.r. But it is certainly worth ) LY X8
considering whether acceptance
criteria should be challenged if Figure 21. Tax notice for using older versions

of Internet Explorer

they specify this kind of time-
intensive extra work. Refusing
to support nearly 10% of your potential customers might sound drastic, but if

it makes significant time and cost savings then it might be precisely the right
decision to take. No matter what the eventual choice, having the conversation
as an entire team will mean coming up with acceptance criteria whose impact is
properly understood.
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SUPPLEMENTARY TOOLS FOR
AGILE REQUIREMENTS

It is possible for templates and tools to restrict your thinking. It would be foolish
to claim that the basic card-conversation-confirmation stages that we have
described above are always sufficient. There may be all sorts of other pieces of
information or alternative ways of presenting the information that assist you in
building a system. We include some of the most popular of them here.

The key point to remember is that you should not spend excessive amounts of
time on these tools. They are just that - tools - not products in their own right.
Be careful not to use an elaborate model or data diagram as an excuse for not
getting on with building something and learning more about it through feedback.

6.1. Agile modelling: data diagrams and UML

ASSET MANAGER
LOAD DATA
INTO EA

EXPORT
MODEL FROM
ENTERPRISE
ARCHITECT

CONVERT XMI FILE
TO XMLFILE

Figure 22. Example use case diagram
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Scott Ambler describes ‘agile modelling’ as the process of walking a tightrope
between too much detail that will weigh you down and that which will help you
work more effectively. Used well, models can assist in design by helping you think
about and explore possibilities for the system. They can also help communicate
ideas to others to enable a better quality conversation. A data model might help
reveal the structure of the database to those who are going to write applications
that interact with it. Diagrams might be helpful to show the different business
processes the system will connect, while wireframes might help explain the overall
flow of information and the functionality. There are dozens of different types

you could use, whether you draw them up on a white board or write them in UML
(Unified Modelling Language).
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Unified Modelling Language was developed to provide a standard way of building
a visual representation of a system’s architecture. It offers a static depiction of
the system’s structure, normally the architecture, including objects, attributes,
relationships and operations. At the same time, UML can be used to look at the
changing interactions within the system and its behaviour (sometimes called the
dynamic view).

Doing this is often very helpful, allowing you to map out how a system is at the
moment, and how you might want it to be. However, there is always a danger of
becoming enamoured with one’s own models and with spending too much time
on perfecting them in advance. The more effort that is put into blueprints and
UML, the more risk there is of this. Of course, it can be very convenient to have

a shared vocabulary and point of reference, but this can risk us assuming that
the model in itself has longevity or value when it is simply an aid, to be discarded
swiftly.
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Figure 23. Example of an entity relationship diagram

6.2. Use cases

A use case is defined as the set of interactions required between a user (or ‘actor’)
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Figure 24.

Example use case diagram showing actors within the system
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Use cases have fallen out of favour. Perhaps because they used to be symptomatic
of heavy specification and documentation: a collection of sequence diagrams,
class diagrams, etc. laid out for every single potential use or behaviour of the
system. This information was all potentially useful, but it suffered from all the
problems we've already discussed: it could take so long that the information

was already decaying; the detail actually inhibits conversation, and it doesn't
encourage learning in the process of writing code because it specifies everything
up front.

However, there is a role for a more Agile version of use cases to help you evolve
your design by exploring ways the system could be used. A sketch of the system
can help keep sets of possible interactions related at a higher level than the usual
story or requirement level.

Imagine that you are drawing out all the ways people might want to interact with
a property auction website. You will have buyers, sellers, agents and employees to
consider - these are your ‘actors’. If you decide that buyers are the most important
user, then you can work on examining this case in more detail, comfortable with
leaving the others. Later, you can return and begin to flesh these cases out as well,
or decide that you are not going to bother because you have already captured
most of the value. In other words, use cases can be a tool to help you deliver even
your requirements incrementally.

Ivar Jacobson calls this revised way of looking at the tool ‘Use-Case 2.0" and he
identifies six principles which embody this lighter and more scalable type of use
case.

1. Keep it simple by telling stories

Essentially this can help map our user stories onto one another so that we see how
they interact. The use case does not make the stories redundant, it simply helps
show how they relate to one another.

2. Understand the big picture

This can also be done at a less granular level — before you have split ideas down
into user stories, when you are simply asking bigger questions about the kind of
things you want the system to achieve. This helps you draw out the scope and
boundaries for the project in a way everyone can grasp easily. Providing this
overview diagrammatically can be helpful in clarifying how stories connect to the
critical requirement as well.

3. Focuson the value

The use case should focus on how the system will be used. It describes a desired
behaviour rather than intent. This may sound like a semantic difference, but
thinking how the user is most likely to interact with the system helps us prioritise.
The usual interaction comes first, then you note down all the alternative
interactions. Some call this ‘feature injection’, always focusing on the part of a
system that will be useful and writing it as ‘In order to... e.g. in order to access files
remotely, the user logs on to the app.
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4. Build the systeminslices

Identifying the most valuable interaction also means we can build all of this
interaction as an end-to-end ‘slice’. This could be broken down into individual user
stories. A user story should still provide functionality to users and as such is still a
slice through processes not just a step, (see elephant carpaccio in the Delivering
Early and Often session). Jacobson points out that each ‘slice’ must contain its
own acceptance tests — essentially providing all the documentation or traceability
required.

5. Deliver the system in increments

You have selected the most valuable and central interaction as a ‘slice’ through
the system. That’s your first increment. Actually, depending on what level you
have drawn the system at, you may want to sub-divide again. If the initial slice

is ‘access sales data remotely’ you may only want to include a particular region.
Perhaps your mobile sales team are the ones who need the feature and thus only
sales-related files for the North American region will be relevant.

6. Adapt to the team’s needs

This should probably go without saying. Some projects will need more detail
than others. That's fine, but strive to keep the use case lightweight. Your system
sketch is a tool to help you deliver software, not a work of art to be displayed in a
museum.
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NON-FUNCTIONAL REQUIREMENTS

Almost everything we have talked about up until now has been related to
functional requirements. When we begin to look at non-functional requirements
we open a whole different can of worms. They describe system attributes or
constraints and include security, reliability, maintainability, scalability, and
usability.

They are crucial to how the user experiences the product and how the organisation
runs it. You may have created the most superbly intuitive, beautiful and useful
application imaginable, but if it collapses when more than three people try to

use it at any one time, then it is of no practical use. If you built it for peanuts and
the CFO loves you, he will love you a lot less when it turns out to cost millions to
maintain. If the app has incredibly cool flashy graphics but these can only be
accessed on a bandwidth far in excess of anything going to private houses...

you get the picture. Systems must be not only fit for purpose, but fit for use. For
example, the success of the AK47 rifle as an assault weapon for guerrilla armies
everywhere, is less about its accuracy or firepower, than its performance when
poorly maintained and its simplicity — allowing it to be used by fighters with a bare
minimum of training.

Most software project failures are not about a lack of features, but because the
product does not perform in the way customers wanted it to. The software might
work but not be fast or reliable enough. It might be brilliant but be so difficult to
use that hardly anyone can be bothered to switch over to it. What really matters
is a product’s qualities and what our customers and stakeholders value - and both
of these connect to the non-functional elements of a product as much as to the
functional. In spite of this, non-functional requirements (NFRs) have a tendency to
be - not forgotten about, exactly - but left vague and ill-defined. In some cases,
however, they are completely over-specified as part of a just-in-case mindset..
Sometimes, rather than being considered depending on the needs of a particular
project, they are simply assumed to be the same as for the last project. Whether
under or over-specified, the result can be highly damaging to the final product.

If NFRs have been written in advance and handed to the development

team another problem can arise. It is possible to make these poorly defined
requirements a convenient catch-all for architectural constraints and design
decisions. This allows them to become a sneaky way of fitting large amounts of
up-front design work into a project.

Consider the following innocuous-sounding requirements:

"Help text will be provided in English, French and German”. This contains
functionality and incorporates a great deal of work based on concealed
assumptions about what is necessary.

“Up to 300 users may be using the update customer at any one time”. Once again
this conceals an assumption which will drive work and cost — we will need to buy
servers to deal with this concurrency, for example. It may be entirely wasted cost.
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We've offered just two examples. In reality a NFR list could contain hundreds

- often done up front, littered with hidden assumptions and concealing large
amounts of work. Thus, they tend to work against incremental and iterative
delivery, encouraging up front design and increasing batch size. If the NFRs lack
clear success criteria and simply state a system should be ‘fast’ or ‘user-friendly’
then they are even more likely to drive large increments because the work is
unbounded.

Activity 11: When is an NFR not an NFR?

P —
R ———

This activity can be carried out on your own and should take about 20 minutes.

Look at the following table. How many of them would actually be solved

by creating new functionality and therefore should be re-written as normal
functional requirements? How many of them contain hidden assumptions which
should be exposed in order for us to test their validity?

NFR Re-write? Assumptions?

All comment fields must be spell-
checked

Customer data can be exported in XML
format

Changes required by law will be
applied at least 3 months before the
law becomes enforceable

The customer help desk will support
users between 8am and 5pm on
weekdays, excluding public holidays

Up to 200 new sites per year may start
to use ‘update customer’

If the user cancels or quits ‘update
customer’, all changes made by the
user will be reversed

For American users all dates will be
displayed in the MM/DD/YYYY format

All data will be backed-up daily

Commentary:

When you go through lists of NFRs with your team on a project, it can be a good
exercise to think about them in the same way - teasing out hidden assumptions
and pieces of functionality. Remember the point of this is not to hold up the
NFRs as badly written, but to see how you can understand them better in order
to improve the design and solution for the customer and user.




REQUIREMENTS \\/FQ

71. What are the real non-functional

requirements?

“A hint of the software industry’s immature understanding of
product development, is the word used for Stakeholder Values
and/or Product Qualities, Non-Functional Requirements. The
words Non-Functional says something about what the Require-
ment is not, but nothing about what it is. It's like describing a
friend as a non-fish. While that is probably a true statement, it is
not informative.

... Whenever | see the words non-functional requirements in my
clients’ documentation, | immediately know that they do not have
control over Stakeholder Values or Product Qualities. Lacking that
control, they don’t have control over costs either.”

Tom Gilb
—_

We've said that many requirements called non-functional, are actually functional
requirements in disguise. Nonetheless, there are unquestionably requirements
which do not relate to functionality, but which are important. Gilb, as his

quote makes clear, objects to the lack of clarity in the term non-functional
requirements.

Gilb divides requirements into several categories. We're not suggesting that his
definition is perfect or complete, or that you should use these sub-categories, but
it does highlight that thinking more deeply about ‘non-functional’ requirements
might be helpful to your organisation and project.

Requirements that constrain our system

Performance constraints - what level of quality do we want our product to
perform at? How fast, secure, simple or accessible should it be? Do we want
to access it 24 hours a day? Do we mind if it is a little slower at 4am?

Resource constraints - what level of resource can we or are we willing to
expend on this product? How much time do we have? How much cash can
we spend to develop a product or to maintain it? What should our total cost
of ownership be?

Design constraints — pre-design decisions that must be explicitly
incorporated in the up-front design, including architectural decisions such
as SOA or using the Enterprise Service Bus for messaging.

Conditional constraints - these constraints tend to capture decisions that
will impact at a system level. For example, we might say: ‘Internet Explorer
7 will not be allowed to access the application as we will not be providing
support’ or ‘this application must be legal throughout Europe’.
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7.2. How should we treat non-functional
requirements?

The team need to apply the same criteria as for functional requirements:

+  Connection to business value - each NFR must link to business value and
then be negotiated based on what the business truly needs - how scalable
does the system need to be? Are we building for use or for reuse? Just how
important is the latest security?

+  Testable — each NFR also needs acceptance criteria which can be tested
in order to check whether features or the system as a whole are complying
with what is expected of them.

+  Sized appropriately - each NFR should be captured at the right size or level;
that is, where differing parts of the system have different requirements,
these should be broken down to the appropriate level of detail. It might
not be important to offer high performance availability on support
applications, for example.

The last point is especially important as part of incremental delivery. It might be
possible to allow some parts of the system to work at a lower quality while the
team improve and upgrade features one-by-one.

Most NFRs should be addressed using just-in-time selection (much as functional
requirements are). For example, there is no point in developing the system’s
portability onto different platforms at the beginning of the project, long before
there is much understanding of the user’s needs. This isn't always as simple as

it sounds. Determining whether the requirement relates to a solution or not

has an impact on how late we can leave decisions. Hardware, for example,

has a significantly longer lead time to purchase, deliver and set up; while a

legal compliance requirement might also involve a chain of decisions and
implementations which increase lead time. The ideal is to maintain options as long
as it’s sensible to do so, avoiding upfront design wherever possible.

Rather than being hived off into some special black box for IT, NFRs can be treated
in much the same way as normal requirements when it comes to prioritisation.

In fact, we suggest that separating the two processes, when they can usually

be managed together, often leads to a lower quality solution or to excessive

costs caused by an over-engineered architecture. In either case, an emphasis on
delivering early and often will help.
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7.3. The importance of scalar requirements

Performance constraints are almost always ‘scalar’. They ask how well something
performs, and this tends to be a relative term. A fast journey in 1816 meant using a
coach and six horses travelling at 16 miles per hour. In 1916, it meant going by train,
at a top speed of 50 miles per hour. In 2016, we can assume that airplane speeds
will remain the same at approximately 600 miles per hour. In other words, we can
never just say something needs to be ‘fast’, we need to ask how fast, and what we
might be prepared to spend or risk to achieve this.

Figure 25. You will get there eventually but parking might
be a problem

Right at the start of this, admittedly fairly lengthy, session we talked about how
we often treat requirements as contracts, and the problems this causes us. Scalar
requirements are a perfect example of why it’s so dangerous - they don"t actin a
binary fashion, but on a scale. Words such as: ‘improve’, ‘better’, ‘equal’ or ‘reduce’
are signs that we can’t treat the requirements as items to be ticked off on a list.
Instead we must ask deeper questions — where are we now; what are we prepared
to put up with; what's the best we could hope for?

Defining and measuring what we mean by ‘user-friendly’ or ‘secure’ isn't always
easy, but it helps us resist the urge to apply pre-packaged solutions which may
be lacking in true innovation. Remember the vacuum cleaner manufacturers who
assumed that what customers wanted in a ‘better’ vacuum cleaner was ‘more
suction power’, when in fact it turned out to be a very different characteristic.

In his book, Evo, Gilb gives an example of trying to define and measure ‘user-
friendliness’. If we had a new mobile phone, we could specify one particular
element as a test of how user friendly the phone is: learning to use the contacts on
a mobile phone. To know how user friendly we are now (our bench mark), as well as
how user friendly we'd like to be (our performance target), we need to set a ‘scale”.
Here suggested as, the ‘average time in minutes to learn how to program numbers
into the phone’s memory’.
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Of course, this measure is only useful when combined with what Gilb calls the
‘meter’, the process of how we measure. In the example given it was, ‘average time
taken by five people who have not had a mobile telephone before, as well as five
people who have”.

An Emergn view

In an Agile world, when we build functions, we tend to build tests of that
functionality alongside. We need to do something similar with non-functional
requirements. Since our non-functional requirements tend to be cross-cutting
concerns, any change - including additional users, different hardware, etc. - may
not only have an impact upon one function but upon series of functions. This
means that tests of performance requirements are even more important than
they are for normal functional requirements. Despite this, the majority of teams
in software development ignore or put off setting up tests for non-functional
requirements.

Scalar requirements can actually help us reinforce one of the key feedback loops
- monitoring. Setting up our non-functional requirements tests helps us look at
how our system is being used and how it is performing, to provide a ‘warranty’ for
the system’s future. The warranty defines not only what we want, but also what
we have typically defined as being an unacceptable level of service. Within these
parameters, the development team guarantee that the system will perform as
requested. If performance drops, it is normally a sign that the original parameters
may have changed.

For example, perhaps we had predicted our system was unlikely to have more than
3 million users and our performance was based on this. Several years later, success
has brought us closer to 5 million users and we are beginning to see compromises
in quality. The compromises act as an early warning system, prompting us

to return to our original non-functional requirements and then update them.
Obviously decisions made on the basis of 3 million users are no longer valid. We
need to reconsider them in the light of the new reality of 5 million users.

The point of a warranty, we should point out, is not to wait until it is broken, but
to point out when we are approaching certain pre-defined limits. Just as a fuel
gauge goes red when the tank is nearly empty, rather than waiting until the car
stops, we should use approaching a warranty to trigger an alarm. Automated
testing alerts service management teams that there is a need to return to the
system’s performance requirements, update them and then set a schedule for
improvements. This means the long term health monitoring of our system can
be built into the solution itself - long after the original development team has
stopped working on the project.
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CONCLUSION

We've said that requirements are pieces of information. As we know, most
information contains assumptions. The most dangerous assumptions are the
invisible ones. In IT, for example, as soon as we hear about a business problem we
start thinking about how we can solve it - through IT. Well, yes, you say, that's
what we do. It’s normal human behaviour - ask any specialist how to solve a
problem and they will apply their specialism. It's so common that entrepreneurs
warn against having any specialists in start-ups because they will push
development into their own particular area. Equally, rather than demanding ‘a
new system’ or ‘tool’, the onus is also on business stakeholders to state the desired
outcome or problem and allow a more creative and innovative solution to emerge
through collaboration.

Business problems that are brought to IT do not always require an IT solution.
The assumption that they do can be a very dangerous one and lead to truly
monumental waste. We should always be looking to uncover the assumptions in
information - to check that what we are doing is genuinely valuable. That’s why
any session on requirements is also a session on gathering feedback and moving
fast.

Trying to specify everything at the beginning of the project by ‘building the
perfect requirements’ is not just impossible, it's absurd. We find out what matters
as we progress, so where we start is not actually as important as starting. We
should never delay in making the solution tangible - in many cases that means
creating a kluge so that we can discover which bits to fix through testing and
iteration. The first tangible solution may not even be an IT one — we might do
things manually until we know we’ve got the right idea and then build the IT
system later.

Learning outcomes

Now that you have completed this session you should be able to:
Identify how the term requirement is used in projects today

*  Requirements gathering and formulation is regarded as critical to the
project’s success or failure

*  The term requirements suggests they are mandatory, an exact depiction of
the customer’s needs or wants

Explore problems caused by the conventional approach to requirements,
particularly the impact of separating design from delivery

*  Getting requirements ‘right’ involves significant expense and up-front
design

*  Therisk is that up-front design will be reworked (increasing waste) or will be
retained and constrain the solution (reducing potential value)

*  Too many requirements obscure the true value
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Appreciate the consequences of seeing requirements as information

*  Notall information is equal and there are significant failures in information
quality

* Information has a lifecycle and its value decays over time

*  Information is growing exponentially - this can overwhelm action
Judge how Agile practices differ in their conception of a requirement
*  Agile attempts to welcome changing requirements

* It tries not to over-invest in up-front design or specifications, but to capture
information quickly and cheaply, and communicate regularly

. Understand the Card, Conversation, Confirmation aspects of the
requirements process

Understand and apply differing Agile techniques — select when each is most
appropriate and appraise their advantages and disadvantages.

*  User stories:
- Low cost way to capture and store information
- How to write effective user stories including using the INVEST model
- Potential problems, limitations and errors with user stories
*  Decomposition:
- Using decomposition to assist in incremental delivery
- Ways to split work
- Decomposition at scale
- Problems with decomposition
*  Feature injection:
- Preserving the link with business value
*  Critical requirements:
- ldentifying and prioritising the critical requirements
*  Elaboration:
- How to elaborate through conversation and other tools
- Capturing and using new information
*  Story mapping
+  Confirmation
- Understanding and using acceptance criteria

- Understanding and using specification by example and executable
specifications

*  Supplementary tools
- Agile modelling

- Use cases
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Recognise the importance of non-functional requirements - discriminate when
they are used improperly and distinguish how to use them better in the context
of your project

*  Giving due weight to the importance of NFRs
*  Correctly defining and measuring NFRs

. Particular tools or considerations for NFRs
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