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Swiftcover.com cut their testing time in half with TestTrack Studio and Zs
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My husband is currently going through the car-buying process. It's never a particu-

larly fun deed, but he is approaching it thoughtfully and pragmatically. He's done his
research, saved up a large down payment, and now is trying to negotiate a good deal by
working both online and face to face with dealers.

While I'm excited for my husband, who has never owned a new car, | have to admit I'm going to miss his old truck. She’s

been in the family for years, being passed from family member to family member as needed.

She’s been a great truck and has been on countless adventures, including two cross-country road trips and numerous
camping and canoeing weekends, but, unfortunately, we've found our vehicle requirements have changed and she no

longer meets our needs.

So, while I'm sad to say goodbye, I'm excited that we will soon have a new vehicle that better complements our lifestyle. |
can't wait to see where the new truck will take us!

Speaking of fond farewells and new beginnings, I'd like to announce a couple of changes to our editorial lineup. This

issue we are saying goodbye to Code Craft, our long-time development-centric department, and adding a fresh voice to

our magazine. Qur new department, Inside Analysis, is written by experienced business analysts and focuses on industry
issues and topics relevant to our analyst audience. But never fear fans of Code Craft, regular contributor Kevlin Henney will
be adding his insight and development expertise to our blog roster! Check it out at blogs.stickyminds.com.

Also in this issue, if you've wanted to break into the mobile app arena, but weren't sure how—there’s an article for that.
In our cover story, “Software to Go,” author Luis Carvalho offers some food for thought on how to increase your chance for

success when developing software for mobile devices.

In “Feel the Burn,” George Dinwiddie introduces the hot topic of burn charts—a popular method of monitoring the progress

of work, which can also tell you when your project might have some problems.
Think you are ready to start automating test execution? Before you take the plunge, read “That’s No Reason to Automate!”
by Dorothy Graham and Mark Fewster. The authors explain that while your objectives might be great for testing, they may

not translate to test automation.

As always, | hope you enjoy this issue of Better Software magazine. Drop me a note to let me know what you think of our
new department.

Happy Reading!

Heather Shanholtzer

HShanholtzer@sge.com
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Predicting the Past

by Lee Copeland

As a parent, you’ve probably heard,
“Oh, I’ll bet he’ll look just like you when
he grows up.” Recently, I found some
“face aging” software on the Internet
and decided to give it a try. After paying
a small fee, I loaded a photo of my five-
year-old grandson and moved the age
slider bar from five to ten and then to
twenty and thirty. I was disappointed
with the results. The program appeared
to merely overlay the photograph with
wrinkled skin. It not what I thought
he’d look like, but how could I be sure it
was not accurately predicting his future
appearance?

To test this program, I remembered
an approach I used decades ago—I at-
tempted to predict the past. (We know
that the past is easier to predict than the
future.) Back in my old big-iron main-
frame days, one of my responsibilities
was capacity planning. When a CPU
costs millions of dollars, it is vital to ac-
curately predict when it will be necessary
to upgrade. Too early, and you waste
the organization’s money by purchasing
unneeded capacity. Too late, and you
waste the organization’s money through
processing inefficiencies. We developed
a complex queuing theory model to
predict performance based on antici-
pated load. How can such models be
validated? By predicting the past. Design
the model, give it yesterday’s load data,
and see if it correctly predicts yesterday’s
performance. If so, try last week’s data,
last month’s data, and last year’s data. If
it predicts well over this range of input,
it is reasonable to assume it will predict
well into a similar future. If it does not,
then modify the model and retest until
it does.

So, I found a photo of me in my col-
lege days, uploaded it to the program,
waited for it to process, and then moved
the age slider bar. Again, more wrinkled
skin was added, but it didn’t resemble
the present me. It was clear that since
this program could not predict the now,
I had no reason to believe it could pre-

dict the future.

How could we use this
approach of “predicting “ In software

Technically Speaking

itself. The an-
Greek  physicians

process
cient
were not allowed to look

the past” to validate our inside the human body.
work? In software devel- [IE\IEI[][]IHEHI, They measured externally
opment, we often are ex- we often are expected observable data without
pected to predict the fu- b an understanding of how
ture delivery, future cost, 10 [lrﬁdil:l the future the system (body) worked

and future quality of
the systems we develop.
Most organizations do
not do that well. Accu-
rate prediction requires

delivery, future cost,
and future quality of the

internally. It is the same
for us today. The system
(development process) is
essentially unknowable be-
cause of the variations of

a process for prediction systems we []EVE|[][]_ its practitioners. Because
and data for that process o of the complexity of the
to operate on. Where do  MOSt 0rganizations development process, our
our troubles typically lie? prediction processes are

First, data needed o not do that well. often based on correlation

for prediction is often

non-existent or of poor

quality. Data that is missing, sparse, in-
accurate, inconsistent, or ill-defined is
not the foundation of accurate predic-
tions.

Second, assuming that adequate data
is available, the prediction process itself
must be accurate and reliable. These pro-
cesses (often mathematical algorithms)
can fail if they don’t take all of the im-
portant factors into account. Omitting
even one factor may render the predic-
tions worthless.

Finally, outside forces, beyond the
scope of the prediction process, can af-
fect the prediction’s accuracy. Abandon-
ment of the prediction process when
the results are politically unacceptable
is common. When the process cannot
be abandoned (for example, if its use
is subject to audit), finagling or fudging
the data to arrive at the desired result,
rather than the predicted result, is often
done. If adequate data is available, and
the prediction process is used, the results
are sometimes ignored as hope triumphs
over experience.

Developing an accurate prediction
process is complex, time consuming,
and difficult. This is because we have
so little insight into the development

www. StickyMinds.com

(easy to measure) rather
than cause and effect (dif-
ficult to measure).
Correlation merely
strength of the linear relationship be-
tween two variables, not a cause-and-
effect relationship between them. In
a classic study described by the emi-
nent statistician George Box [1], as the
number of storks in London increased,
the number of human births increased at
an almost identical rate. An interesting
correlation, but do you still believe that
storks bring babies? Where cause and
effect cannot be established, prediction
processes are bound to fail.
But if you are gathering adequate

indicates the

data and attempting to create an accu-
rate prediction process based on cau-
sality, remember to apply the “predicting
the past” method to verify your results.
Its success will give you confidence that
you can predict the future. {end}

JULY/AUGUST 2009
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Code Craft

Testing the Contract Metaphor

by Kevlin Henney

Continuing a theme from my previous Better Software maga-
zine columns “Programming with GUTs” (July/August 2008)
and “GUT Instinct” (May/June 2009), how you partition and
name your tests will affect how you think about their role and
vice versa. What role do unit tests play? Do they check that
the code is right? Or do they define what it means to be right?
This is a subtle but important distinction. Unless you already
know what right is, trying to test code for correctness is not
particularly meaningful.

The common focus on tests’ being used to uncover defects
means that their complementary role in specifying the code is
often overlooked. Indeed, for unit testing, there is a case to be
made that the quest for defects is actually a distraction rather
than an attraction. [1]

Defining what we expect or require from a piece of code
can be likened to a contract. Writing tests in a more contrac-
tual style changes their naming, their partitioning, and their
readability, as well as their role in development.

Test Functionality, Not Functions

A common, but misguided, style for writing unit tests is to
align test methods with methods under test, one for one. By
attempting to focus on individual methods in isolation from
one another, however, this procedural style diverts attention
away from actual object usage. To use an object to achieve an
end and to confirm an outcome involves a sequence of method
calls, from the initial creation through to the final queries.

The RecentlyUsednist C# class from “Programming
with GUTs” offered four accessible features: default construc-

tion, size query using a Count
Constructor . ..

property, string  addition
Add .

using the add method, and
Indexer . . . .

indexing using the subscript
Listing 1a operator. Using NUnit, proce-

dural test naming is shown in
listing 1la—not particularly enlightening, and perhaps also a
little peculiar: The compiler-generated constructor is sufficient
in this case, but the name implies that this is something the
programmer must necessarily define. A test style that reflects
propositions about the behavior gives a completely different
quality of description, as can be seen in listing 1b.

InitialListIsEmpty
AdditionOfSingleItemToEmptyListIsRetained
AdditionOfDistinctItemsIsRetainedInStackOrder
DuplicateItemsAreMovedToFrontButNotAdded
OutOfRangeIndexThrowsException

Listing 1b

10 BETTER SOFTWARE  JULY/AUGUST 2009

Hello

My name js

CanBeCreated
KnowsWhetherItIsEmpty
KnowsHowManyItemsItHolds

This reads like a list of
specific behaviors rather
than merely echoing the

method names. Without | DoesNotHoldDuplicates
even reading the body of | ChecksIndexing
the test methods, we al- o

Listing 1c

ready understand what is
expected. The names should be specific and refer to measurable
outcomes, rather than list vague objectives. A counterexample
would be the test names in listing 1c, which, although not in-
correct, are vague and do not really tell us how a recently used
list behaves.

Naming is not merely an act of labeling: Adopting a naming
style based on propositions about usage and behavior changes
the role of the tests and influences the partitioning of test
cases.

Required and Ritual Naming Conventions
Test names are influenced by technical constraints and non-
technical preferences. Groovy, with its out-of-the-box support
for JUnit 3, was used in “GUT Instinct” to define code and
tests for an isLeapYear predicate. JUnit 3 requires that test
method names begin with test. This is not necessarily unrea-
sonable, but on its own it is not enough to encourage—and
can even discourage—names that reflect specification. In such

www.StickyMinds.com
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testThatYearsNotDivisibleBy4AreNotLeapYears
testThatYearsDivisibleBy4ButNotByl00OAreLeapYears
testThatYearsDivisibleByl00ButNotBy400AreLeapYears

testThatYearsDivisibleBy400AreLeapYears

Listing 2a

cases it is more useful to consider testThat to be the prefix, as
this naturally invites a proposition to follow it, as can be seen
in listing 2a.

With frameworks, such as JUnit 4 and NUnit 2, that use
metadata to denote test methods, naming is a little less con-
strained. Nonetheless, some programmers find ritual phrasing
to be helpful, such as prefixing with testThat or require-
That or, in the case of behavior-driven development (see the
StickyNotes for more information), using should somewhere
in the test name, as shown in listing 2b.

yearsNotDivisibleBy4ShouldNotBeLeapYears
yearsDivisibleBy4ButNotByl00ShouldBeLeapYears
yearsDivisibleByl00ButNotBy400ShouldNotBeLeapYears
yearsDivisibleBy400ShouldNotBeLeapYears

Listing 2b

yearsNotDivisibleBy4AreNotLeapYears
yearsDivisibleBy4ButNotByl00AreLeapYears
yearsDivisibleByl00ButNotBy400AreLeapYears
yearsDivisibleBy400AreLeapYears

Listing 2¢

Code Craft

interface specification.” [3]

The metaphor of contracts is quite a rich one, although it is
often interpreted narrowly as no more than programming by
contract. [4] Programming by contract frames the behavior of
individual operations in terms of preconditions—which must
be met by the caller if the operation is to execute successfully—
and postconditions—which must be met by the operation fol-
lowing execution.

Programming by contract is simply one application of the
contract metaphor, one that addresses some kinds of behavior
but not others. In practice, the contract metaphor should be
taken more broadly. There are many other approaches that are
also contractual in nature, even if the word contract does not
appear in their names. They vary in terms of effectiveness, ef-
fort, formality, executability, enforceability, scope, and so on.
The style of testing we have been discussing is one such ap-
proach.

Returning to leap years, here is a textual definition of the
contract:

Given year, which is an int, isLeapYear returns
true if year is divisible by 4 but not by 100, with the
exception of years also divisible by 400, otherwise
it returns false. For example, isLeapYear (2008)
and isLeapYear (2000) both return true, whereas
isLeapYear (2009) and isLeapYear (1900) both return

false.

Looking at the test names in listing 2c, we can see the con-
tract teased out into its constituent parts. The examples form
the basis of the assertions within each test method.

The use of should can be
helpful if specification-like naming

{

boolean result

is not the norm, but be aware that
it can at times look a little indeci-
sive and uncommitted. The word

boolean isLeapYear (int year)

// calculate result

. . assert result == ear % 4 == 0 && ear % 100 != 0 ear % 400 == 0
should is often used to qualify v ty (v Iy 3
. return result
things as probable, suggested, or
desirable but not actually definite, J
obligatory, or necessary. If you can
. . . Listing 3a
do without ritual words, a direct,
propositional naming style is less
. . boolean isLeapYear (int year)
noisy and less ambivalent, as can {
be seen in listing 2c.
. boolean result = year % 4 == 0 && ear % 100 != 0 ear % 400 == 0
As Strunk and White note, Y (v Iy :
assert result == (year % 4 == 0 && (year % 100 != 0 || year % 400 == 0))

“Make definite assertions. Avoid

o return result
tame, colorless, hesitating, non-

committal language.” [2]

The Contract Listing 3b

Metaphor

Such a definitive and assertive approach sounds contrac-
tual, and with good reason. The tests contribute to the specifi-
cation of the code, defining the expected interface that can be
relied on. As Butler Lampson noted, “an interface is a contract
to deliver a certain amount of service; clients of the interface
depend on the contract, which is usually documented in the
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Contract and Converge

Would an approach more like programming by contract be
as effective in expressing the contract for isLeapYear as the
test-driven approach? This would entail checking the postcon-
dition within the body of the method rather than driving the
method from outside. Assertions would still be used but now
to express an invariant rule rather than a specific outcome.
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This would look something like listing 3a.

The limitation with this approach becomes obvious when
we elaborate the calculation, as shown in listing 3b. The im-
plementation is identical to the desired outcome. For code that
is declarative and functional in nature, this is not uncommon:
The implementation of a pure function is often the same as the
specification of its result.

Given that the logic itself is actually the challenge, dupli-
cating it does little to clarify the specification or to catch de-
fects. Indeed, not only is this approach unlikely to catch any
defects, it is likely to propagate them. Making the logic more
verbose is unlikely to help; it merely spreads it over more lines
of code. It is the essential complexity of the rule for leap years
that is the issue, not the accidental complexity of the code. [5]

None of this implies that isLeapYear is not bound by a
contract, just that the specific technique of programming by
contract has little to offer in terms of expressing and checking
this particular contract. The test-driven approach turns out to
be far more effective for realizing the contract in code: The
contract is decomposed into descriptive clauses (the names of
the test methods) with illustrative examples attached (the body
of each test method).

While there is often a tacit recognition that testing and
specification are related, it is one thing to say that you can de-
rive tests from a specification and quite another to say that the
tests form part of the specification. {end}
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Inside Analysis

How Agile Practices Reduce
Requirements Risk

by Ellen Gottesdiener

Every software project carries some risk,
but many of these risks can be miti-
gated. That’s true of problems related
to product requirements—problems that
are often cited as one of highest risks for
any type of software project. Whether it
is having unclear requirements, lack of
customer involvement in requirements
development, or defective requirements,
these troubles are a major culprit in
projects that go awry.

Project teams can make a difference
by adopting and implementing agile
practices. When implemented correctly,
agile practices greatly mitigate the most
common risks associated with require-
ments on software development projects.
Adapting the requirements risks I discuss
in my book The Software Requirements
Memory Jogger [1], I will explain how
agile practices act to mitigate the risks—
and, therefore, provide the business
value for which these practices aim.

Risk 1: Unrealistic
Customer Expectations and
Developer Gold-Plating

This is the risk that your customer’s
wishes will exceed what your team can
deliver or that developers—in their sin-
cere quest to satisfy their customers—
will add unnecessary features.

How does agile address these prob-
lems? In agile projects, we chop up
delivery expectations into short itera-
tions—one- to three-week timeboxes.
Each timebox begins with an iteration
planning workshop in which the cus-
tomer decides which work should be
delivered.

The process is entirely transparent:

1. The customer states the goal or

theme for the iteration.

2. The delivery team members state
how much time they have to de-
vote to the effort (i.e., their ca-
pacity, usually in work hours).

3. The customer selects the highest-
priority requirements from the
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backlog (the master catalog of
work needed to build the product).

4. The desired requirements are fur-
ther discussed and elaborated on,
as needed.

5. The team estimates and tasks out
the work.

6. The team and the customer ex-
plore risks and dependences.

7. The team makes an explicit com-
mitment about which require-
ments will be delivered.

As an analyst and coach, I find that the
key to this process is having each work
item (also called a story) small and sharply
defined. If you don’t know the completion
criteria up front—to assess whether a re-
quirement is “done”—then the customer’s
expectations might be dashed or delivery
team members might make (wrong) as-
sumptions and add extras.

Throughout the iteration, the team
checks on expectations by showing com-
pleted stories to the customer. At the com-
pletion of each iteration, team members
show any stakeholders all the completed
work in a demonstration and review.

Risk 2: Insufficient
Customer Involvement

The most commonly cited project risk
is a lack of engagement by customers.
A precondition on agile projects is that
we require the customer to participate
throughout each iteration. As just de-
scribed, the customer declares the itera-
tion goal and work at the start, reviews
completed work during the iteration,
and attends the demo or review at the
close of every iteration. In addition, the
customer must always be available to
answer questions about requirements.

When customers are less available,
then domain-knowledgeable business
analysts act as proxy customers to help
with requirements analysis. Thus, busi-
ness analysts become customers; they are
delegated the decision-making authority
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about requirements priorities. In other

cases, I have seen business analysts act as
coaches and aides to customers, helping
them define concise and clear require-
ments, prune the ever-changing product
backlog, analyze backlog items to pre-
pare the team for the iteration planning
workshop, and document requirements.

No matter who assumes the customer
role, it is front and center on an agile
project.

Senior-level customer involvement is
also crucial, particularly on large, com-
plex projects. These executives set the
context for the product development
effort by participating in product road-
mapping to define the product vision
and lay out which features will be de-
livered over time based on market and
technology needs and constraints.

Risk 3: Poor Impact
Analysis

It is rare to encounter products
with fixed, clear requirements up front.
Changes to requirements and shifting
priorities can affect the sequence of
work, introduce unforeseen rework, or
create product defects.

Poor impact analysis involves not
understanding the ways that new and
evolving requirements affect the set of
proposed requirements that make up the
baseline (the traditional requirements
term) or backlog (the agile term).

On agile projects, it’s OK to change
the backlog. Indeed, some teams agree
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that any team member can revise the
backlog at any time. Other teams allow
only the customer or the business analyst
to modify the backlog. Whichever ar-
rangement the team agrees to, the point
is that team members recognize that the
backlog of work is dynamic.

The product backlog is continually
analyzed and adjusted. The customer,
often with an analyst and perhaps other
team members, prumes the backlog.
When pruning, impact analysis is key:
Items are broken down, analyzed for
their interdependences, shifted up or
down in priority, re-estimated, removed,
and reallocated to iterations or releases.
This happens weekly on most agile
teams. Analyzing the impact of changing
requirements is part of the rhythm of
successful agile teams.

Risk 4: Scope Creep

The uncontrolled expansion of re-
quirements throughout the project is the
highest risk of any software project [2].
In addition, the larger the product, the
more requirements grow. Yet, scope creep
might actually be considered “normal.”

Most software products present a
wicked dilemma: The problem you are
trying to solve is not fully understood
until after it has been solved (i.e., some
of the solution space lies within the
problem space) [3]. If you cannot know
what the solution is until you start to
build the product, you benefit by starting
to build it in small increments and then
obtaining feedback to learn and adapt.
This is the essence of agile development.

Some stability is, of course, necessary.
Product goals, objectives, target market
and users, and a product vision need to
be articulated (agile teams do this as part
of product and release planning).

It’s OK to add new items or stories
to the backlog as they arise. Agile teams
manage scope creep by continually
pruning the backlog.

The project’s scope is defined at a
high level but is not a binding contract.
By working in short delivery cycles on a
small subset of requirements, agile teams
can better control scope. Every one to
three months, they conduct release plan-
ning to adapt the requirements delivery
plan over a longer time frame.

Risk 5: Defective
Requirements

Requirements defects include missing,
erroneous, conflicting, or ambiguous re-
quirements, which can lead to a defec-
tive product. Even worse, it can lead to
building the wrong product. On an agile
project, small, concise requirements (sto-
ries) are sharply defined once the cus-
tomer has chosen them from the backlog.
Defining story “doneness” is essential. As
mentioned earlier, the customer partici-
pates in iteration planning and is avail-
able throughout each iteration to answer
requirements-related questions.

That leaves no wait time during which
developers or testers make (wrong) as-
sumptions about requirements. In addi-
tion, I like to have the team develop user
acceptance tests as soon as work begins
on each item. This form of validation is
the best way to remove ambiguity from
requirements.

A requirements defect also leads to
excessive rework—revised code, addi-
tional testing, modified documentation,
and premature or unnecessary analysis.
On agile projects, we do not analyze
backlog items until they move to the
top of the backlog stack—when they are
about to be pulled into an iteration plan-
ning workshop. This practice not only
prevents us from analyzing requirements
that will never be implemented but it
also avoids rework caused by analyzing
requirements prematurely. Additionally,
many requirements are interdependent.
When you analyze, build, test, and de-
liver a requirement, you learn things that
will impact your understanding of re-
lated requirements. By waiting until the
“last responsible moment” to conduct
analysis, you are better informed and
can tackle your analysis more efficiently.

Risk 6: New Processes and
Tools

How do agile teams reduce the risks
associated with using new requirements
practices and tools? How do teams
mitigate the normal risks of any change?
They minimize these risks through feed-
back, metrics, and coaching.

Each day, the team shares feedback
via a standup meeting. In that fifteen
minutes, team members state what they
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did yesterday, what they plan to do
today, and what (if any) impediments
they are experiencing. The team also
gets customer feedback by showing its
customers completed stories as soon as
they are finished. The other key feed-
back mechanism is iteration retrospec-
tives, sessions during which team mem-
bers review self-correcting feedback and
identify small, focused adjustments that
will help them better integrate changing
work practices.

A key metric for agile teams is the
burn down chart, showing the rate at
which stories or tasks are being com-
pleted, measured in hours per day. See
this issue’s “Getting the Most Out of
Burn Charts” for more information.

Real Risk Reduction

Myths abound about how agile prac-
tices ignore or avoid good requirements
practices and can increase requirements
risks. In reality, agile done right de-
creases common requirements-related
risks. Adapting agile practices can en-
able the team to act in rhythm with the
dynamic nature of requirements develop-
ment and facilitate the delivery of “solu-
tions that meet business needs, goals, or
objectives” [4]. {end}
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Test Connection

Three Kinds of Measurement and
Two Ways to Use Them

by Michael Bolton

People often quote Lord Kelvin: “I often
say that when you can measure what
you are speaking about, and express it
in numbers, you know something about
it; but when you cannot express it in
numbers, your knowledge is of a meager
and unsatisfactory kind; it may be the
beginning of knowledge, but you have
scarcely, in your thoughts, advanced to
the stage of science, whatever the matter
may be.”[1] But, few note the sentence
that precedes the passage: “In physical
science the first essential step in the di-
rection of learning any subject is to find
principles of numerical reckoning and
practicable methods for measuring some
quality connected with it.” The missing
sentence prompts some questions: Are
software development and testing sci-
ences subject to the same kind of numer-
ical measurement that we use in physics?
If not, what kinds of measurements
should we use? How could we think
more usefully about measurement?
Gerald M. (Jerry) Weinberg suggests
thinking in terms of three broad catego-
ries. [2] First-order measurement, he says,
is what we need to get started—“just ad-
equate to the task of getting something
built.” First-order measurement tends
to be qualitative, fast, and inexpensive;
it generally doesn’t require mechanisms
or devices to enhance or extend the ob-
servation. In a recent conversation, Jerry
told me that first-order measurements
“are unobtrusive, or minimally obtru-
sive, and can be used without a whole
lot of fuss. They help give you a lot of
important information that can lead to
other information or, in the best case, to
immediate action if needed.” [3]
First-order measurement is what
we’re doing most of the time as we’re
driving a car. We look through the win-
dows, listen to the engine, and feel the
acceleration and deceleration. We make
observations and comparisons without
getting hung up on quantification. “The
road is dry. It’s cloudy. There’s traffic
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on the right and a car up ahead with its
brake lights on.” First-order measure-
ment suggests answers to the questions
What seems to be happening? and What
should I do now? In this situation, if
you feel like you’re driving too fast, you
probably are driving too fast. If so, first-
order measurement is enough to inform
an immediate and appropriate action:
slow down.

Because it’s based on ongoing experi-
ence and feelings, rather than on careful
experiments and controlled data intake,
wise use of first-order measurement re-
quires us to consider a number of pos-
sible interpretations of the meaning and
significance of what we see. Suppose you
feel like you’re driving fast, but not foo
fast. Now you observe a set of red and
blue lights on the top of the car ahead.
The extra data suddenly prompts you to
realize that you’re uncertain about your
relationship to the speed limit. The situa-
tion and first-order measurement prompt
a different response in the form of ques-
tions: What else do I need to know? and
Where should I look? At this point, you
move into second-order measurement
and refer to the speedometer.
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Second-order measurement, says
Jerry, is the kind of measurement that
engineers use to tune relatively stable
systems, making them cheaper, stronger,
lighter, more reliable, faster—or slower,
if that’s what’s desired. Second-order
measurement focuses on questions like
What's really happening? and How is it
changing? tending to be more quantita-
tive, subject to more refined models, and
generally busier than first-order mea-
surement. It is often assisted by external
instruments to supplement or refine di-
rect sensory intake. In particular, met-
rics—mathematical functions that relate
objects or events to numbers via a mod-
el—are second-order measurements.
Back in the car, second-order mea-
surement is the kind of information that
you obtain from looking at the dash-
board. You note that your speed is forty-
three miles per hour and that the posted
limit is thirty-five miles per hour. Your
quantitative, second-order measurement
tells you that you’re above the legal
limit. The apprehensive feeling in your
gut, triggered by the combination of po-
lice car and the second-order measure-
ment, informs a decision to slow down.
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What of third-order measurement?
That, says Jerry, is the kind of precise,
highly quantitative measurement that
supports the physicist’s search for new
natural laws. It helps us answer the ques-
tion What happens? in a universal and
general sense. But third-order measure-
ment can be precise only because it tends
to be about very simple systems (such as
two interacting masses) or very simple
models of complex systems (in which we
choose to ignore many dimensions of the
system, but analyze a very small number
of dimensions very thoroughly). Perhaps
most significantly, third-order measure-
ment emphasizes and depends upon
keeping messy human traits—variability,
subjectivity, and values—out of the way.
As noted in an important paper by Cem
Kaner and Walter P. Bond, [4] using
metrics and higher-order measurement
wisely depends on construct validity—
critical rigor in evaluating the models
and the functions that form the basis for
the measurement.

In Rapid Testing, we define a control
metric as any metric that drives a deci-
sion. Some development groups stan-
dardize the decision to ship the product
when it contains a low-enough threshold
number of high-severity bugs. Others
consider a program adequately tested if
there’s one positive and one negative test
per “requirement” (meaning per line in
a requirements document). Still others
deem a test group “successful” if there is
a low-enough percentage of rejected bug
reports. By contrast, an inquiry metric is
one that prompts a question: We have
three open high-severity bugs—What’s
the story there? Jim and Mark are two
days behind where we thought they’d
be—Do they need help? The program
managers are deferring a lot of problem
reports—Are the problems insignificant,
or do we need more training because we
don’t understand the product?

One of my recent clients rated the
quality of its products and customer
satisfaction with a basket of five second-
order metrics. Each measurement col-
lapsed months of work and tons of data
into a single number. “Better” numbers
earned praise; “worse” numbers earned
a reprimand, so management meetings
dragged on while people tried to explain

changes from last month’s numbers—
especially when things had gotten worse.
At this company, schedules frequently
slipped and shipments were often de-
layed. Yet when I asked testers the simple
question: What slows you down? 1 got
a wealth of information. They told me
about broken and buggy builds, inad-
equate test environments, excessive em-
phasis on scripts that were out of date
by the time the product arrived, and a
lack of information about real customer
needs. They also said they were wasting
time collecting data that wasn’t being
used to help speed up development or
testing, and they offered dozens of ways
in which the numbers could be gamed.

A different client, also working on
one-year project cycles, focused on ques-
tions like: What happened this week?
What did we get done? What problems
did we run into? Managers used per-
sonal contact—direct observation of
and conversation with people—as their
primary approach to assessing the proj-
ect’s status. They took a good number
of quantitative measurements, but used
them only as indicators to refine their
initial assessments and to inform new
first-order questions. The team made
rough long-term estimates and more
precise short-term estimates, dividing
two-week cycles into tasks of two days
or less, with clear deliverables that sig-
naled completion. When tasks weren’t
finished in the estimated time, no one
was punished; instead, everyone consid-
ered what he hadn’t understood earlier,
what he had learned, and what might
inform a better estimate next time. Team
members didn’t collect metrics on things
that weren’t immediately interesting
and important to them. They were in-
terested in understanding the situation
and optimizing the quality of the work,
not in the appearances afforded by the
metrics. They emphasized the game and
the season over the box scores. And they
consistently shipped high-quality prod-
ucts on time.

They did use one—and only one—
control metric. When the amount of open
problems exceeded a certain number,
they stopped working on new features
and fixed problems until the list was
comprehensible and manageable again.
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Jerry observes that in software engi-
neering we seem obsessed with higher-
order measurements. Why? He suggests
that decisions about quality are political
and emotional, based on discussions and
decisions about whose values count and
how much they count relative to one an-
other. [5] Such issues are often distasteful
to people who want to appear rational
and “scientific,” so we try to avoid those
issues with appeals to higher-order mea-
surement.

Each new software project involves
a human context—interaction between
different sets of clients, developers,
tasks, and problems to solve, with high
variability, contending values, and small
sample sizes. In those environments,
third-order measurement isn’t achiev-
able; it’s an expensive distraction. That
leaves us with cycles of first- and sec-
ond-order inquiry measurement—not
physics, but easily good enough to build
and tune our systems. {end}
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Management Chronicles

Avoiding Half-baked Discovery

by Didier Thizy

“Let’s get to the bottom line,” said
Joe, the potential client, as he put his
laptop bag on the boardroom table, just
missing the plate of fresh blueberry muf-
fins I’d picked up at my favorite bakery.
“I’ve seen your proposal for adding ten
features to the Widget 2.0 application,
priced out at $100,000.”

My spidey sense went tingly. “You
have some changes?”

“We only have $50,000. So we’ll take
the best five features and call it a deal.”

I took a deep breath. This wasn’t
going to be easy. I got the feeling that Joe
had recently had a bad encounter with a
software outsourcing contractor—maybe
someone who didn’t take the strategic
view that my company did. However
symbiotic we tried to be, Joe saw us as
parasites.

“Five features will cost you $75,000,”
I said, bracing for the backlash.

“Explain,” Joe said, crossing his
arms.

I fell back on Stephen R. Covey’s
habit five—Seek first to understand, then
to be understood. 1 had to look at it from
his point of view. I gestured to the plate
of muffins. “I can see why that seems
odd. You can get a dozen blueberry muf-
fins for $5.00, and six for $2.50. Half
as many; half the price. So if ten fea-
tures cost $100,000, that’s $10,000 per
feature. Therefore, your budget should
cover five features.”

Joe nodded. “Exactly. 1 just want
fewer muffins.”

“The problem is that software and
muffins aren’t quite the same. For
starters, the bakery ovens are already
on.”

“Your ovens aren’t on?”

I ignored the hint of sarcasm in his
voice. “Not in the same way. The bakery
is in the business of baking bread, buns,
cinnamon rolls—lots of other stuff,
too. So, the baker gets to work in the
morning, turns on the ovens, and starts
cooking. For us, it’s different. A project
is a discrete entity, not just another
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batch. It’s like we have
to turn the oven on each
time we want to make
muffins.”

“By ‘turn the oven
on,” what kind of things
are you talking about?”

“Fixed project costs.
You can cut features all
you want, but we still
have to set up the de-
velopment environment,
source control reposi-
tory, and continuous
integration system and
configure the servers.
We have to configure
the UI, application, and
data-level frameworks
on which we’ll build
the features. We have to
agree on the overall Ul
look and feel. And that’s
just the beginning.”

“Hmm.” Joe looked
thoughtful.

“Then we have to
find the bakers and the

A

recipe—put together and

train the team. Even if team members al-
ready know the technologies, they have
to get up to speed on your application.
They can’t start writing meaningful code
on day one without any research into
what’s already been done, the coding
conventions, even just reading the
code.”

“True.”

“There’s ongoing stuff throughout the
project. Having meetings with you and
other stakeholders, for example. Cutting
half the features might cut back, but it
won’t cut half the meetings. And team
members have to have their meetings to
talk to each other and stay coordinated
throughout the project.

“Let me show you.” 1 grabbed a
napkin from under the muffin plate and
scribbled a long rectangular box on it.

“Let’s say that setting up the project
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takes $25,000, leaving $75,000 for
new features.” I drew a line one quarter
of the way through the box and wrote
project costs in the small part.

“If you reduce your budget to
$50,000, all you have left is $25,000 for
new features.” I cut the box in half and
scribbled out the unused part. “At best,
you might get three or four of the ten
you originally wanted.”

Joe frowned at the paper, seeing my
point.

“Also, you’re assuming all the muf-
fins are the same size. But in reality, one
feature might take significantly more
time than another.”

“That’s true.”

“I have a suggestion that could help
identify ways we could get you the big-
gest bang for your buck,” I said. “We
like to call it a ‘discovery phase,” and
we’ve found it’s useful to project man-

ISTOCKPHOTO



STORY LINES

Before beginning an estimate,
schedule a short discovery phase
to help you understand project

priorities and investigate areas of

risk. It will reduce the uncertainties

and make it easier and faster to
prioritize features and tasks.

e When negotiating the schedule
with stakeholders, remember that
cutting features out of a project
doesn’t cut time out of the fixed
costs.

¢ Discovery phases give you
checkpoints where you and
your stakeholders can re-assess
whether you're a fit to work
together and reset expectations

before it's too late.

agers looking to hire a development
partner. It’s a short engagement where
we work together to investigate the right
mix of features, design, process, and
team composition.”

Joe eyed me skeptically. T could al-
most hear his thoughts. Sounds like a
great deal ...For you.

“So0,” 1T asked. “When you say ‘best
five features,” what do you mean by
‘best’?”

“I know which ones I want,” Joe
said.

“Are you going for the most cost ef-
fective? Most innovative? Or maybe the
most time sensitive?”

“Kind of a combo,” Joe replied, en-
igmatically.

“We research which features would
interest your users most. We can look
into cost-saving strategies. For example,
we could architect and plan the project,
then hand off to a global development
team. Or maybe find some third-party or
open source software that would reduce
the cost.”

Across the table, Joe seemed to open
up. “You’d do that stuff?”

Morertimesss Les

elearning is the perfect solution for
training at your own pace.

i) JJ')JJJJJ

Management Chronicles

“Of course, we’d like it better if
you’d contract the whole project with
us, Joe, but we’re not out to make you
overspend your budget. We want your
project to succeed almost as much as
you do.”

“I doubt that,” he said.

“More than 60 percent of our revenue
comes from repeat business. If we gouge
our customers, that 60 percent would
go away. So yeah, we want to help you,
and we want the project to be a success.
Then you’ll come back to us.”

Joe eyed me thoughtfully. “You know,
I don’t think the last guys we worked
with thought that way.”

“I got that feeling,” I said, sliding the
plate across the table. “Muffin?” {end}

Do your customers, stakeholders,
or boss want it all but have
trouble prioritizing features and
functionality? How do you guide
them through that process?

Follow the link on the
homepage to join the conversation.
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In the technology sector, there is a constant push to be

the first to market with the next cool thing. Mobile de-

vices are today’s hew and exciting battleground. As with

all things new, there is a lot of research and planning,

platforms changing, and standards winning and losing

the fight for survival. As a result, tools, techniques, and

development languages are always evolving.

My first Symbian OS application
took me almost two months to develop.
The software development kit (SDK)
had just been released, the development
tools were a work in progress, and com-
munity help was practically nonexistent.
I remember during the first weeks going
through the SDK C++ header files to
find out whether some APIs were avail-
able because there was no complete code
in the development environment. Even
worse was finding out that sometimes
header files had API signatures but they
were not implemented.

The Symbian platform has matured,
and its SDK and tools have evolved.
What took two months to develop
six years ago now can be done in two
weeks.

Working in the mobile software busi-
ness, I have learned a few lessons that I
would like to share to help you develop
software for mobile devices. Some les-
sons I learned from others, but most
are gleaned from personal experience. I
don’t consider these ideas to be eternal
truths, and neither should you. Take
them for what they are—guidelines that
will evolve as mobile technologies prog-
ress.

Set the Target

The first thing you need to do is set
your goal. This seems obvious, and it’s
certainly not mobile specific. But this is
where most projects start to fail, and it is
even more common in the mobile arena.
Competition between hardware manu-
operating  systems,
operators, developer bases, and distribu-

facturers, mobile
tion networks is at full strength in the
mobile industry. This segmentation is
both an opportunity and a deadly trap.
Many startups can position themselves
in the market either by creating a new
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niche or by bringing specialized offers
into existing fields, but if a strong plan
and clear definition of the target are not
in place, you can lose your way very
quickly.

\WHERE DO YOU WANT TO BE?

You might think all mobile applica-
tions are network agnostic, because the
communication stacks of service gate-
ways and devices transparently take
care of all the magic of transferring bits
between both ends. In most cases this is
true, but do not make decisions based
on this assumption.

No one is capable of testing in all
possible
what to do? Define the target audience

network environments. So,
for your application. The best choice is
to start right in your own country. If the
goal is more international, identify the
countries you are going after next. Don’t
make this a long-term plan. In ten years,
technologies will be different and you
will be adjusting to new realities.

Make a plan identifying your target
geographical areas, investigate mobile
operators in that area, and research the
most popular mobile devices. Once you
have a short list, then you have a base
from which to start making decisions.

How ARE YOU PLANNING TO DISTRIBUTE
YOUR APPLICATION?

If you already have an established
company with a Web site and the appli-
cation is targeted for your existing cus-
tomer base, then making it available for
download is your best choice—less cost
and quicker market availability.

If your application is tightly con-
nected with services that mobile op-
erators (AT&T, Sprint, Vodafone, T-
Mobile, etc.) want to promote—such
as messaging, phone management and
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protection, games, and high data-con-
suming applications—you may want to
sell directly to mobile operators. They
will own your solution, promote it them-
selves, and share profits with you.

If you have broad goals and want
to get increased visibility across inter-
national markets, you can choose to
partner with established distribution net-
works. Distribution networks can range
from platform specific—such as Micro-
soft Windows Mobile Catalog or Ap-
ple’s App Store—to specialized compa-
nies with established relationships with
mobile operators. Specialized companies
can help cut the costs and gain broader
visibility when moving to international
markets. You can search online for these
companies, but it’s better to attend spe-
cialized conferences such as GSMA Mo-
bile Works Congress and meet company
representatives directly.

WILL YOU NEED MOBILE OPERATORS'
INVOLVEMENT FOR DISTRIBUTION?

If your strategy is to sell directly to
mobile operators, you need to plan
how you’re going to approach them.
Depending on their size, mobile opera-
tors can be slow-moving machines, and
opening doors is not a simple task.

If you choose this path, expect a lot
of hard work (unless you golf with the
CEOs) to go through the selection phase
and get on their short list. Sharpen your
presentation skills so that you make a
good impression when the opportunity
to show your application arises. And re-
member: Like you, mobile operators are
in business to make money, so be sure
you make a clear case on how your ap-
plications can help them achieve this.

WHICH MOBILE DEVICES ARE YOU
TARGETING?

A number of different mobile oper-
ating systems are available. Windows
Mobile, Symbian, iPhone, Brew, Palm,
Blackberry, Mobile Linux, and Android
are examples. Supporting all of the
available technologies would give you
an enormous advantage when it comes
to distribution, but it’s a bit unrealistic
to set as an initial goal.

You need to decide on which devices
to focus. By now, you probably know
your target audience. Looking at which
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phones mobile operators sell in that area
gives an idea of what devices you need
to target. Subscribe to specialized press
and go to mobile conferences in your
area, or visit international conferences
for a wider perspective.

Depending on the type of operating
systems you choose to support, there
are technical requirements to follow and
maintain throughout your application
lifecycle. From development languages
like C++, Objective C, .NET, J2ME,
and Java to hardware specifications for
screen sizes and touch capability, key-
boards, sound, cameras, and accelerom-
eters, you will need to have broad tech-
nical expertise.

Create both a short- and a long-term
plan. Your short-term plan should focus
on one operating system and the devices
that support it. Make sure this covers
the biggest slice of your target audience.
If you want to make mobile operators
happy, ensure they sell or plan to sell
those phones. In the long-term plan,
make a more elaborate list of what de-
vices you want to support over the next
two years. This short- and long-term ap-
proach will allow you to focus on get-
ting a first version for specific devices
while keeping your engineering team in
touch with the fact that you want your
solutions to work on a broader range of
devices in the future.

IS THERE ANY MANDATORY CERTIFICATION
OR APPROVAL PROCESS YOU MUST
FoLLow?

Most people don’t think about this
until it’s too late. For applications that
must be installed on a device, some
operating systems enforce strict rules,
requiring a certification or approval
process. One example is the Symbian
Signed service for Symbian devices. Not
following these rules means your appli-
cation won’t work. With Windows Mo-
bile, the annoying “not trusted” message
appears during installation if you do not
sign the application with a valid cer-
tificate. This generally leaves customers
concerned.

From the verification processes to
buying signing certificates, there will be
costs involved. These costs increase if
you fail the certification process or later
submit new versions of the application.
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Be sure to include them in your budget.

TIME FOR THE BITS ...

Some sort of master plan is already
forming in your mind. Your plan is set
and ready to make you rich. There’s
just one small detail in the middle called
implementation. Yep, that still needs
to happen, unless you are just selling
ideas. Let’s consider some technical as-
pects that I believe are important when
planning the development roadmap for
what is going to be the next great mobile
product.

To Install or Not to Install?

By now you probably know your an-
swer to this question, but just in case,
here are some additional things to con-
sider:

WEB BASED

Web-based applications can be faster
to create and, if well planned and devel-
oped, will bring your product to a lot of
mobile devices present and future. Every
single phone today has a Web browser
included, and mobile browser technology
is improving with every version released.
Some devices even come with more than
one browser. There are devices rolling
out with Opera Mobile preinstalled in
addition to Mobile IE for Windows Mo-
bile and S60 Browser for Symbian. HTC
Touch is one such example.

Yet, there are still some things to con-
sider. A connection must be available for
the user to access your Web-based appli-
cation. Even if this is becoming less of a
problem, it still pays to ensure you cover
all angles. For example, if your target
customers are people who travel a lot,
consider that sometimes they will not
have access to any network and won’t
be able to use the product you are pro-
viding.

The application must adapt seam-
lessly to mobile-specific screen require-
ments; otherwise, it will result in a poor
user experience. Just serving your reg-
ular Web pages probably won’t work,
even in today’s most advanced browsers.
Create an application that detects mo-
bile devices and adapts your Web pages
to smaller screens. This was a lot more
difficult to do when phones had tiny
screens and some didn’t even support



Your application must be made to be used by fingers—and those

fingers can belong to a ten-year-old or to a wrestler.

colors. Now, you may get by just by
adapting to VGA screens. To confirm
if this is true, look at the target devices
in your plan and test your adapted Web
site on those devices.

LocaL

Local applications are installed on the
devices. This is a good choice if you want
to provide a better user experience with
richer menus and interactive options that
Web browsers don’t provide. It also will
be advantageous if the application uses
local device information, such as con-
tacts or calendar, or improved integra-
tion with device applications like the file
explorer, images gallery, or camera. De-
pending on the devices your application
will support, you may need to add some
logic that will enable adaptation to dif-
ferent screen sizes, intermediate layers to
separate presentation logic from device
hardware-specific implementation, and
adaptation modules to adjust common
logic to device-specific languages. Some
platforms—such as Windows Mobile,
Symbian third and fifth editions, and
iPhone—make these tasks simpler than
other platforms, either because they only
have one device in the market or because
the operating system is kept consistent
across different devices. One example of
a good idea gone bad is J2ME. Although
J2ME applications were to be widely
supported by Java-enabled devices, in re-
ality, there were many extensions added
to the J2ME standards by different man-
ufacturers. These extensions range from
access to hardware—such as screen,
sound, and camera—to contact manage-
ment or image manipulation. As a result,
it is difficult to make a single J2ME ap-
plication work on multiple phones.

Wireless, but Net-less

So, what does this mean to mobile
applications? When thinking about the
workflow of the application and how
all the pieces come together to make
an incredible user experience, we must

always—and 1 really mean always—
consider the “what if it goes wrong” sce-
narios. When working with slow or in-
termittent connections, there is a chance
that you won’t be able to perform online
operations as smoothly as expected.
From the beginning, the application de-
sign must take these possibilities into
consideration.

For example, suppose your applica-
tion monitors user travel information.
Whenever the user takes a picture or cre-
ates a note, it sends that information to
a Web site together with a tag containing
GPS information of where the informa-
tion was created. The user then can go
to the Web site to see a map with all the
places he visited and the photos or notes
shown in the correct locations. What if a
photo is taken or a note written, but the
upload to the Web site is not possible?
Photos and notes are already stored in
the device, so they are not lost, and up-
load can be retried later. What about the
GPS information? You could attach the
GPS location to the photo, store it in the
mobile device, and transmit it later when
connectivity is restored. The best thing is
to store a mapping between each photo
or note in the device and its GPS info.
The main idea is to think right from the
start about what could go wrong. Solu-
tions will flow from there.

Screens and More Screens

When moving from the desktop
world, the first thing you need to ad-
just is how you conceive user interfaces.
Screen dimension and resolution are
hardware features that definitely influ-
ence the way you will plan and imple-
ment your application. Even within the
same family of devices, screen character-
istics change.

SMALL SCREENS, BIG IDEAS

The one thing mobile screens have
in common is that they are smaller than
desktop monitors. Everything about the
screen design needs to be planned care-
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fully so that every pixel is well used and
contributes to a richer user experience.
This is an area where size definitely mat-
ters. The smaller the screen, the more
clever user interfaces must be.

The first thing you might be tempted
to do is wrap your creative brain around
the best possible way to fit all the cool
features your application supports in an
amazing and intuitive interface. Think
about the most important features you’re
offering your client and minimize the
visual clutter around them. Keep your
client focused on the features that will
benefit him the most. If your application
is also a channel for making money—for
example, by showing advertisements—
make sure this is taken into consider-
ation. Main features must be quick to
access and simple to use. Advanced fea-
tures—ones that add small value and are
used by only a small percentage of your
clients—are better off in a subarea of
the application, or, in a more radical ap-
proach, you can choose to remove them
completely.

Also important is that the perception
of time is different when using a mobile
application rather than a desktop. Users
are less inclined to wait for screens,
transitions, and operations to execute
when looking at a mobile screen. On
the desktop, they can easily multitask,
leaving less room for boredom and suspi-
cions that something went wrong. Never
leave your clients bored, and never leave
them unsure whether or not a selected
action has completed.

DIFFERENT SCREENS, BIG HEADACHES

Now that you are thinking about
smaller screens, a new variable adds a
larger complexity into the mix. Besides
being smaller, there are dozens of dif-
ferent screens available across mobile
platforms. From square to rectangular
formats and older 96x12 resolutions to
newer 240x160, 240x320, 240x240,
640x480, and many others, screens are
not all the same.
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This is another difficulty for devel-
opers who need to create cross-device,
cross-platform applications. Hopefully
you have your plan already set so you
know which devices you need to target
in the short and long term. If you find
that you must support different screen
resolutions, gather the engineering ex-
perts and discuss the possibilities. If all
your devices support a common develop-
ment language like C++ or J2ME, create
a common base for the application in
which you abstract the graphical inter-
face from business logic. This can help
isolate a lot of your code when porting
from one platform to another. Modular
and cross-platform architectures might
take longer to create, but in the long
run, they will help you support addi-
tional devices.

One bit of advice is to use native Ul
controls such as edit controls, lists, and
buttons whenever possible. This reduces
your ability to create Flash- or Silver-
light-like interfaces, but you get controls
that scale to different size screens and
look and feel like other applications for
that device.

TOoUCH SCREENS

From Windows Mobile to iPhone and
from Palm to Nokia, every device needs
a touch screen. I believe touch screens
are an intuitive form of interacting with
a device, but for them to work there
must be a good combination of great
tactile hardware and well-crafted appli-
cations. Not all touch screens do their
job, which can make using touch devices
a nightmare. And, not all application
interfaces are easily adapted to the re-
ality of touch. Imagine a combination of
bad choices, such as an application that
squeezes in a number of options on the
main screen installed on a device with a
low sensitivity touch screen. Having to
press hard on the screen and still missing
the right option leads to a poor user ex-
perience.

The user’s natural tendency is to use
his fingers to “touch” the screen. Making
controls like button and list entries that
require mandatory use of a stylus is not
a good idea. Your application must be
made to be used by fingers—and those
fingers can belong to a ten-year-old or to
a wrestler.
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Most touch devices actually sup-
port multiple input methods—typically
the touch screen and a keypad or key-
board. If you’re a developer, you might
be thinking about how to support both.
The good news is that if you stick to na-
tive controls, this is taken care of for
you—yet another point to keep you on
this path.

Testing

Just like in any other software life-
cycle, testing must be present throughout
definition, development, and release
phases.

From the start, it pays to validate
all interface choices and assumptions.
You can use a faster, low-tech solution
such as making paper prototypes of all
the screens, or a more high-tech proto-
type that will run on one target device
without any functional logic. After you
have a prototype ready, create a focus
group representing your target user seg-
ment to validate it. Collect all feedback
using surveys and video. This user feed-
back probably will be the most impor-
tant information to use when finalizing
the definition phase, just before going
into full-speed development. You also
can have more sessions throughout dif-
ferent development phases for interme-
diate validations.

Whatever the development model
used, ensure unit testing is part of the
process. Once created, these tests can
run automatically to perform regression
validation on every build of your appli-
cation. This will require time overhead,
but you’ll be thankful once regression
tests start finding bugs before they reach
your clients. You can add more elabo-
rate automatic tests to validate complex
scenarios not checked by unit tests.

Automatic tests, as important as
they are, will never replace end-to-end
human testing. Make sure you reserve
both people and time to run full end-to-
end tests in all alpha, beta, candidate,
and release versions. Your budget must
include money to buy devices to be used
in tests and possibly SIM cards for data
plans. Try to establish agreements with
hardware manufactures or mobile oper-
ators for loaner equipment and services.

Don’t get caught in the overtesting
trap. Learning when to stop is as im-
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portant as making testing a part of your
work. Deadlines and budget are common
factors that delimit the time you have to
test your application. Testing beyond a
certain point can delay delivery of an ap-
plication and cause you to miss the ideal
time to market.

Make a list of application features,
detailing each of the components in-
volved. For each component, note the
test cost, time to fix bugs, and customer
impact. Take these costs into consid-
eration and mark each feature as high,
middle, or low priority for testing. It is
easy to have too many high-priority fea-
tures. If this is the case, redo the exercise
until the priority levels are evenly dis-
tributed across features.

Based on this list, you can create
your testing plan, focusing first on high-
priority features and moving down the
scale. High-priority features should have
a high-quality bar set: no failed test cases,
high code coverage, and daily automated
test runs. If necessary, low-priority fea-
tures can have quality bar values de-
creased. One possible result is that early
in the decision process you find that cer-
tain features cannot be implemented be-
cause there will be no time to test them
during the development cycle.

Creating mobile applications has
some unique characteristics but still is
based on common computer science and
programming paradigms. Although this
article focuses on the mobile perspective,
some of these ideas are not mobile ex-
clusive. Others are specific to mobile de-
velopment planning. But, lessons learned
can, without a doubt, be applied to the
process of planning and creating desktop,
backend, automobile, and industrial em-
bedded systems.

Whether you plan to bring an ex-
isting application to mobile phones,
create new standalone or Internet-con-
nected applications or games, or adapt
Web portals to fit mobile screens, I hope
the guidelines presented here help you
through the process of bringing the next
big thing into the wireless world. {end}
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“H“w,s your project going?” Isn't this the first question
people ask? It's natural and necessary to have
some idea how a project is proceeding. Some people want to
know if it will be done on time. Others have fixed the delivery
date and want to know how much functionality the system

will have. Some people are looking for an early warning sign

that changes need to be made. Everyone wants to peer into the

tuture for reassurance that they’ll get what they want.

Burn charts are a simple method to
monitor the progress of the work. They
provide an easy to comprehend, visual
representation of project progress. They
can be visually extrapolated to make
predictions about delivery date for fixed
scope, or scope for a fixed delivery date,
as shown in figures 1a and 1b. If this

Scope
5 Today

Predicted
Delivery Date

-

2

Delivery Date

1234567 89101112
Iteration

Work Remaining i

Time
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visual extrapolation is difficult because
of the shape of the line, then the chart
is telling us other things about how the
project is going. This may be a diffi-
culty in delivering working software or
a difficulty in deciding what the soft-
ware should be. We’ll take a closer look
at some of these scenarios a little later.
First, we’ll examine some of the varia-
tions of these charts.

Measuring Work Remaining

If you’ve got a shovel and you’re
spreading a pile of dirt, the size of the re-
maining pile shows you how much work
you’ve got left to do. As you take shov-
elfuls off the top of the pile and spread
them around, the height of the pile goes
down over time. If we plot the height of
the pile over time, we’ll see something
like figure 2.

This is an example of a burn down
chart. At each increment of time, we
plot the work remaining. We can see the
progress toward our final goal, which
is to have no work remaining. In effect,
we “burn down” the planned amount of
work until there’s none left. If the rate of
progress is at all consistent, then we can
easily predict when the work will be fin-
ished. If we’ve got a fixed deadline, we’ll
see if we’re going to meet that deadline.

Ways of Measuring Work
There are various ways of measuring
work. For a physicist, work is measured
in joules. If your manager asks how much
work is left to do on your project, and you
well, let’s
hope your manager has a sense of humor.

reply with a value in joules ...

By Hours, Days, WEeks
A more common way of measuring
work is with units of time. I do eight
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hours of work for a day’s pay. This is a
simple and easily understood measure.
It’s just that it does not measure what
you may think it does.

Suppose I start work on time but then
go for coffee while waiting for my com-
puter to boot up. In the cafeteria, I run
into my boss, and we spend forty-five
minutes talking about company policies.
After that, I log onto my email to catch
up. Some of the emails require detailed
responses, and it takes a couple of hours
to collect the information. Now, down
to work. I start up my IDE, start up
my local server, re-deploy the code 'm
writing, and start the application. I try
the scenario that my current user story
addresses. Oops, time for lunch. Right
after lunch I’ve got a two-hour meeting.
OK, where did I leave off? Oh yeah, here
it is. I start to code, but I notice people
are leaving. The workday is over and
Ive done eight hours of “work,” but I
haven’t accomplished very much.

Of course, not every day is this bad,
but time has an amazing tendency to slip
away unnoticed. Not every hour corre-
sponds to the same amount of work. It
doesn’t take much for hours—or days,
weeks, months—to become a highly in-
accurate way of measuring work.

People are not very accurate in
making predictions, particularly about
the future. If we’re doing a repetitive
task, such as spreading dirt from a big
pile, then we might estimate how long
it will take to spread the rest of the pile
based on the amount we’ve done so far.
Or, if we’re doing a task that is essen-
tially the same as one we’ve done before,
we use that experience to estimate how
long this instance will take.

With a complex task such as soft-
ware development, we’ve got bigger
problems. The work doesn’t proceed at
a steady pace. We’re zipping along and
suddenly run into an issue that stops
us in our tracks. There’s something we
don’t know, and we have to figure it out
before we can continue. This makes a
mess of our prediction for how long the
task will take. With no apparent prog-
ress while we are discovering, we can’t
know when the stuck period will end.

This doesn’t mean that you can’t suc-
ceed by estimating in hours and days.
By estimating in time units and checking
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your actuals against your estimates, you
will get better at estimating. At the indi-
vidual level, there’s some merit to that.
But with a group of people, the chance
of getting really good at estimating
is lessened, the cost of doing so is in-
creased, and the payoff is uncertain. The
goal of a software development team is
building valuable software. It’s not clear
that better estimating will increase either
the quantity or quality of the software
produced, but it is clear that the estima-
tion ability will be disturbed every time
there’s a change in the team.

Adherents of Scrum recommend that
the team estimate each task and then
daily re-estimate the remaining amount of
work on each task in order to calculate
the total hours of work remaining. [1]
This may provide more precision, but
it creates a lot of overhead work and
doesn’t produce the software any faster.
And, by taking up time and energy, it de-
lays delivery.

By Story PoinTs

I recommend a different approach.
Divide the work into user stories—small
but functional slices of the application
(see the StickyNotes for more informa-
tion). Assign each user story a simple,
relative estimate. For example, assign
each of the simple stories one point. As-
sign the stories that seem about twice as
hard two points. Estimate your work
in story points and track the number of
story points left to do. You don’t “get
credit” for a story point until it is com-
pletely done—coded, tested, acceptable
to the customer, and ready for potential
deployment. This gives you a reliable in-
dication of work accomplished—what
you really want to know—rather than
effort expended.

Don’t worry about improving your
estimating accuracy. In a large project,
there’s probably enough random pertur-
bation that you’ll never achieve the ac-
curacy you would like. Remember, our
desired output is working software, not
accurate estimates. The estimates just
have to be consistent enough to use for
planning purposes. While our estimates
may be off by 50 percent or even 100
percent, if we expect to accomplish the
same estimated amount next iteration as
we did this iteration, we’ll be on target.
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Variable Scope

The simple burn down chart uses
the zero point of the y-axis as the goal
line. This works fine as long as the goal
doesn’t change.

If you don’t keep the scope of work
constant, then from time to time you’re
likely to get a burn down chart like that
shown in figure 3. What happened here?
Why did the amount of work remaining
increase rather than decrease? Did more

Work Remaining

Time

work get added? Within a single itera-

tion, this shouldn’t happen but some-
times does. Over a longer period of time,
it’s generally expected that new work
will be added.

Did unforeseen tasks come to light? If
you’re burning down hours and re-esti-
mating the remaining work on each task,
as frequently recommended in Scrum
books and articles, then you might get
such a thing.

Did a story move backward? Perhaps
it was thought to be done, but a new
scenario was discovered and the story
was handed back to the developers for
more development. Or, perhaps the tes-
ters found a bug that had escaped devel-
opment.

When the burn down chart curves
upward like this, you no longer can pre-
dict when the work will be done. If the
scope changes, we can no longer trust
the goal line. If the measure of work
remaining proves unreliable, then we’re
losing the ability to predict when the
current scope of work will be done. We
can’t extrapolate the burn down chart to
the goal line.

Burn BeLow Zero

One way to separate changes in scope
and progress is to use a burn down chart
with a variable floor, as shown in figure
4. In other words, the work remaining
is plotted as before, but the goal line



removed

Work Remaining

Total
Work

Work
Done

Time

may vary from the zero point. If scope
is added, the goal line moves below the
zero point. If scope is removed, the goal
line moves up. We can see our continued
progress, but the intersection with the
goal changes. Or, to reach completion
sooner, we may reduce scope and bring
the goal closer (see the StickyNotes for
more information).

This seems to me a little compli-
cated to draw, especially if the scope
changes very much. It also presupposes
that you know the goal line at the very
start, which I find difficult to do. I gener-
ally find that the addition of new story
points continues well into development,
if not to the very end. I prefer not to use
this chart, but people have used it effec-
tively when the scope of work is changed
during an iteration. I also prefer not to
do that, but there are times when it’s
appropriate—when the team has under-
estimated and is running out of things
to do, the team has overestimated and
clearly needs to cut scope, or an emer-
gency occurs.

Burn up

A good way to indicate variable scope
is to use a burn up chart. [2] This is like
a burn down chart turned upside down.

Instead of tracking work remaining,
a burn up chart tracks work completed.
The goal line can be moved, and the dif-
ference between it and the work com-
pleted will give you an estimate of the
work remaining. In the burn up chart in
figure 5, you can see the addition of scope
over time. Periodically, the goal takes a
step upward. Each of the upticks in the
goal line may represent a major feature’s
being defined as stories and estimated.
Or, the upticks may indicate scope that
was assumed but is now being made ex-
plicit. The scope of work also may be ad-
justed downward to meet a particular re-
lease date or because the least important

functionality is being trimmed.

For a fixed scope of work, a burn up
chart doesn’t match the simplicity of a
burn down chart. But for variable scope,
as most projects are over any extended
period of time, the burn up chart gives
a clear indication of the progress so far
and a visual prediction of the finish date.

My preference when doing iterative
software development is to use a burn
down chart for an iteration, which has
a short time span and a fixed scope, and
a burn up chart for release planning or
other longer-term project planning, as
shown in figures 6a and 6b.

Story Points Remaining
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Story
Points Release 2 M
Scope J“‘ :
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I -
K -
ot :
Release -
1 Scope -
E Release 1 -
L 1 = el

1234567 8910112
Release 2
Target Date

Reading the Charts

A burn down or burn up chart does
more than track progress. By examining
the graph, we can make inferences about
how the work is progressing. Figures 7a
through 7e show some examples of burn
down charts tracking progress in itera-
tive development.

Iteration
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Work Remaining

Time End of
Iteration
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Too MucH Work

Figure 7a shows a burn down chart
that doesn’t reach the goal line. At the
end of the iteration, there’s work left un-
finished. This may be an indicator of an
unusual problem in this iteration, but if
it happens frequently, I would interpret
it as a sign of overcommitment.

Frequently, software development
teams are overly optimistic about their
capabilities. They know how to do the
things that they see need to be done.
Often they don’t remember or consider
the times they got stuck, either on a hard
problem or waiting for some external
dependency. They may ignore the time
spent doing things other than creating
code. And when they come up a little
short at the end, they may commit to
even more work during the next itera-
tion to catch up.

Work Remaining

Time

Figure 7b

SANDBAGGING
Some software development teams go

in the other direction. Not wanting to
miss their commitments and disappoint
their stakeholders, they are conservative
in their commitments. Figure 7b shows
a steady progress and then slacking off
when reaching the goal seems assured.
Or, this chart could mean that the later
stories were estimated low, relative to the
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THE RuLE oF THREE

Gerald M. Weinberg, in his
book, The Secrets of Consult-
ing, states the Rule of Three:
If you can't think of three
things that might go wrong
with your plans, then there’s
something wrong with your
thinking. This rule is applica-
ble to much more than plan-
ning. It particularly applies

to reading burn down charts.
The possibilities that | offer
are common ones |'ve seen,
but they are offered without
any knowledge of the context
of your project. You'll need to
discern what your burn down
charts might be telling you.
After you have an answer, try
to think of at least two more.
Then, armed with these pos-
sibilities, try to check it out to
see which, if any, reflect the

reality around you.
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work they required. Or, it could mean
that technical debt incurred in the earlier
stories slowed down the development of
later ones. It’s often the case that a single
graph of the iteration could be telling
one of several stories. You may need to
look at other information to clarify your
understanding.

Another possibility: A team that
never misses its commitment is a team
that isn’t pushing the boundaries. A
high-performing team should always
be testing where the line is between
too much and too little work. This is
much like a sailor who heads closer to
the wind until the sail just starts to luff
and then bears off to achieve maximum
speed. The wind and waves are always
changing, so this test needs to be done
repeatedly and continually. So it is with
software development. Try to push for
just a little more, but be sensitive for
signs that you’re tempted to cut corners
or leave something not quite done. Then,

back off slightly.

Work Remaining

Time

Stories Too Bis
Figure 7c shows a picture where

there’s no indication of progress for a
long time; then, suddenly, there’s a big
chunk accomplished all at once. The
most likely cause for this is “big sto-
ries.” Often, teams accustomed to a
serial project lifecycle—with require-
ments definition, design, implementa-
tion, and then testing—have a difficult
time breaking work down into small
but valuable stories. Instead, they do
“mini-waterfalls” on larger chunks of
work, and they break the work down by
architectural layers instead of by func-
tionality. As a result, they bundle a lot of
work together into one unit.

Doing work in large chunks makes
real progress hard to see. Some people
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try to counter this by estimating progress
on unfinished pieces of work. It’s easy to
fool yourself about the amount of prog-
ress, though. There is a danger of cre-
ating the old situation of having done 90
percent of the work but the 10 percent
remaining takes 90 percent of the time.
It’s much more reliable to judge progress
by functionality that’s easily tested to be
complete or not. I like to see progress
every day. Otherwise, I think I need to
look for a bottleneck that’s halting prog-
ress. This is just a small instance of de-
velopers “going dark” and no one else
knowing what’s happening.

Large stories also prevent the product
owner from effectively steering the devel-
opment of the product. Such a story may
contain many little details that are “nice
to haves” rather than “must-haves.” If
they’re all lumped together with must-
have functionality, the product owner
must accept or reject the story alto-
gether. This will mean putting these nice
to haves into the product ahead of must
haves in other stories.

What really works, once you learn
how to do it, is to create very thin slivers
of functionality. I call these vertical slices
because they slice through the architec-
tural layers from the user interface all the
way down to the database. (This is the
typical description of layers for business
systems, but other types of software will
have different layers.) This has been called
“a walking skeleton” [3] or “firing tracer
bullets through the application.” [4] Each
thin sliver doesn’t do much, but it works
all the way through. In addition to these
slices of functionality, there may be stories
that only modify existing functionality.

Work Remaining

Time

Figure 7d

Bic Work IN PROGRESS
Figure 7d could be telling us that

there’s one huge story, the worst case of



"Unfinished work has a cost (the work done so far)

but no value (we can't deliver it to the customer).

It's far better to finish a small amount of work than

“stories too big.” Or, it could be telling
us that all of the stories are being worked
simultaneously. Either of these is an indi-
cation that a lot of work is in progress
at one time. Another alternative, that the
developers were doing other work rather
than the requested stories, would also
produce a burn down chart like this.

What’s the problem with this? One
issue is that you’re not sure of com-
pleting the stories. What if you reach the
end of the iteration and all of the stories
are “90 percent done,” but there’s no
working business value to deliver to the
product owner?

Unfinished work has a cost (the work
done so far) but no value (we can’t de-
liver it to the customer). It’s far better
to finish a small amount of work than
to start a large amount. By dividing the
story into small, functional slices, we
can see the progress being realized. If we
then start work on all of those small sto-
ries at once, we lose that advantage. It’s
better for the team to swarm over each
story to get it done and then start on the
next one. The goal should be to have as
few stories in progress at a time as you
can work on productively.

Work Remaining

Time

Cook THE Books

One of the most insidious burn down
charts is the one where the progress line
is arrow straight from start to finish, as
shown in figure 7e.

to start a large amount.”

While this could happen occasion-
ally, it most likely means that someone is
cooking the books. He may be reporting
the progress that he perceives people
want to see rather than an honest mea-
sure of how the project is proceeding.
This is especially easy to do when
tracking progress in task hours rather
than story points. It also can be done by
cutting corners on stories and claiming
they’re done when the code is still a mess
internally.

Why would this happen? There may
be a number of contributing factors:

e The person (or software) drawing
the burn down chart may mark a
line to be able to tell easily if de-
velopment is lagging behind or
getting ahead of the average ex-
pected rate. Such a line can be in-
terpreted by others as the “ideal”
rate.

e The team may feel that it is being
judged on the basis of the chart,
so team members want it to look
good.

e It may be that progress is being
measured more by effort than
by accomplishment. Systems that
automatically calculate time re-
maining on a task are prone to
this.

When a “good looking” burn down
chart becomes the focus, then the ability
to use it to understand and manage de-
velopment is lost.

It's Your Choice

Burn down and burn up charts offer
considerable variety in the ways they can
display progress so it can be understood
at a glance. They’re highly adaptable to
your context—you can track work with
whatever measurement makes sense in
your environment. You can track it over
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short or long periods of time—or both.
Do you have a fixed scope? Then a burn
down is a good fit. Do you have a well-
understood scope with relatively small
adjustments? Either the variable floor
burn down chart or a burn up chart
would be appropriate. Are you working
in a continuous flow, continuing to add
to the backlog as you develop? Then
a burn up chart is probably the best
choice.

The important point is that your
burn chart should reflect an objective
reality, not wishes and hopes. It should
be built with data that is measured, not
estimated. Post your chart prominently
where you will look at it every day.
In this way, it can tell you at a glance
whether your wishes and hopes are likely
to be realized. If it tells you something
else, it will give you the clues you need
to take some corrective action. {end}
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Notes
For more on the following topics go to
www.StickyMinds.com/bettersoftware.
W User stories
W Variable floor burn down charts
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“WHY AUTOMATE?” This seems such

an easy question to answer; yet many
people don’t achieve the success they
hoped for. If you are aiming in the wrong
direction, you will not hit your target!
This explains why
testing objectives don’t work for auto-
mation, even though they may be very
sensible goals for testing in general. We
take a look at what makes a good test
automation objective; then we examine
six commonly held—but misguided—
objectives for test execution automation,
explaining the good ideas behind them,
where they fail, and how these objectives
can be modified for successful test auto-

article some

mation.

Good Objectives for Test
Automation

A good objective for test automation
should have a number of characteristics.
First of all, it should be measurable so
that you can tell whether or not you
have achieved it.

Objectives for test automation should
support testing activities but should not
be the same as the objectives for testing.
Testing and automation are different and
distinct activities.

Objectives should be realistic and
achievable; otherwise, you will set your-
self up for failure. It is better to have
smaller-scale goals that can be met than
far-reaching goals that seem impossible.
Of course, many small steps can take
you a long way!

Automation objectives should be
both short and long term. The short-
term goals should focus on what can be
achieved in the next month or quarter.
The long-term goals focus on where you
want to be in a year or two.

Objectives should be regularly revised
in the light of experience.

Misguided Objectives for
Test Automation

OsJecTive 1: Fino More Bugs

Good ideas behind this objective:

e Testing should find bugs, so au-
tomated testing should find them
quicker.

e Since tests are run quicker, we can
run more tests and find even more
bugs.

e We can test more of the system
so we should also find bugs in
the parts we weren’t able to test
manually.

Basing the success of automation on
finding bugs—especially the automa-
tion of regression tests—is not a good
thing to do for several reasons. First, it
is the quality of the tests that determines
whether or not bugs are found, and this
has very little, if anything, to do with
automation. Second, if tests are first run
manually, any bugs will be found then,
and they may be fixed by the time the
automated tests are run. Finally, it sets
an expectation that the main purpose of
test automation is to find bugs, but this
is not the case: A repeated test is much
less likely to find a new bug than a new
test. If the software is really good, auto-
mation may be seen as a waste of time
and resources.

Regression testing looks for unex-
pected, detrimental side effects in un-
changed software. This typically in-
volves running a lot of tests, many of
which will not find any defects. This is
ideal ground for test automation as it
can significantly reduce the burden of
this repetitive work, freeing the testers
to focus on running manual tests where
more defects are likely to be. It is the
testing that finds bugs—not the automa-
tion. It is the testers who may be able to
find more bugs, if the automation frees
them from mundane repetitive work.

The number of bugs found is a mis-
leading measure for automation in any
case. A better measure would be the per-
centage of regression bugs found (com-
pared to a currently known total). This
is known as the defect detection per-
centage (DDP). See the StickyNotes for
more information.

Sometimes this objective is phrased
in a slightly different way: “Improve
the quality of the software.” But iden-
tifying bugs does nothing to improve
software—it is the fixing of bugs that
improves the software, and this is a de-
velopment task.

If finding more bugs is something that
you want to do, make it an objective for
measuring the value of testing, not for
measuring the value of automation.

Better automation objective: Help tes-
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ters find more regression bugs (so fewer
regression failures occur in operation).
This could be measured by increased
DDP for regression bugs, together with
a rating from the testers about how well
the automation has supported their ob-
jectives.

OJecTIVE 2: RuN ReGRESSION TESTS
OVERNIGHT AND ON VWEEKENDS
Good ideas bebind this objective:
e We have unused resources (eve-
nings and weekends).
e We could run automated tests
“while we sleep.”

At first glance, this seems an excellent
objective for test execution automation,
and it does have some good points.

Once you have a good set of auto-
mated regression tests, it is a good idea
to run the tests unattended overnight
and on weekends, but resource use is not
the most important thing.

What about the value of the tests
that are being run? If the regression
tests that would be run “off peak” are
really valuable tests, giving confidence
that the main areas of the system are still
working correctly, then this is useful.
But the focus needs to be on supporting
good testing.

It is too easy to meet this stated objec-
tive by just running any test, whether it
is worth running or not. For example, if
you ran the same one test over and over
again every night and every weekend,
you would have achieved the goal as
stated, but it is a total waste of time
and electricity. In fact, we have heard of
someone who did just this! (We think he
left the company soon after.)

Of course, automated tests can be run
much more often, and you may want
some evidence of the increased test exe-
cution. One way to measure this is using
equivalent manual test effort (EMTE).
For all automated tests, estimate how
long it would have taken to run those
tests manually (even though you have no
intention of doing so). Then each time
the test is run automatically, add that
EMTE to your running total.

Better automation objective: Run the
most important or most useful tests, em-
ploying under-used computer resources
when possible. This could be partially
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measured by the increased use of re-
sources and by EMTE, but should also
include a measure of the value of the
tests run, for example, the top 25 per-
cent of the current priority list of most
important tests (priority determined by
the testers for each test cycle).

OBJECTIVE 3: REDUCE TESTING STAFF

Good ideas behind this objective:

e We are spending money on the
tool, so we should be able to save
elsewhere.

¢  We want to reduce costs overall,
and staff costs are high.

This is an objective that seems to
be quite popular with managers. Some
managers may go even further and think
that the tool will do the testing for them,
so they don’t need the testers—this is
just wrong. Perhaps managers also think
that a tool won’t be as argumentative as
a tester!

It is rare that staffing levels are re-
duced when test automation is intro-
duced; on the contrary, more staff are
usually needed, since we now need
people with test script development skills
in addition to people with testing skills.
You wouldn’t want to let four testers go
and then find that you need eight test au-
tomators to maintain their tests!

Automation supports testing activi-
ties; it does not usurp them. Tools cannot
make intelligent decisions about which
tests to run, when, and how often. This
is a task for humans able to assess the
current situation and make the best use
of the available time and resources.

Furthermore, automated testing is
not automatic testing. There is much
work for people to do in building the au-
tomated tests, analyzing the results, and
maintaining the testware.

Having tests automated does—or at
least should—make life better for testers.
The most tedious and boring tasks are
the ones that are most amenable for au-
tomation, since the computer will hap-
pily do repetitive tasks more consistently
and without complaining. Automation
can make test execution more efficient,
but it is the testers who make the tests
themselves effective. We have yet to see
a tool that can think up tests as well as a
human being can!
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The objective as stated is a manage-
ment objective, not an appropriate ob-
jective for automation. A better manage-
ment objective is “Ensure that everyone
is performing tasks they are good at.”
This is not an automation objective
either, nor is “Reducing the cost of
testing.” These could be valid objectives,
but they are related to management, not
automation.

Better automation objective: The total
cost of the automation effort should be
significantly less than the total testing ef-
fort saved by the automation. This could
be partially measured by an increase in
tests run or coverage achieved per hour
of human effort.

OsuecTive 4: Repuce ELapsen TiME
FOR TESTING
Good ideas bebind this objective:
e Reduce deadline pressure—any
way we can save time is good.
e Testing is a bottleneck, so faster
testing will help overall.
e We want to be quicker to market.

This one seems very sensible at first
and sometimes it is even quantified—
“Reduce elapsed time by X% ”—which
sounds even more impressive. However,
this objective can be dangerous because
of confusion between “testing” and “test
execution.”

The first problem with this objec-
tive is that there are much easier ways
to achieve it: run fewer tests, omit long
tests, or cut regression testing. These are
not good ideas, but they would achieve
the objective as stated.

The second problem with this ob-
jective is its generality. Reducing the
elapsed time for “testing” gives the im-
pression we are talking about reducing
the elapsed time for testing as a whole.
However, test execution automation
tools are focused on the execution of
the tests (the clue is in the name!) not
the whole of testing. The total elapsed
time for testing may be reduced only if
the test execution time is reduced suffi-
ciently to make an impact on the whole.
What typically happens, though, is that
the tests are run more frequently or
more tests are run. This can result in
more bugs being found (a good thing),
that take time to fix (a fact of life), and
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increase the need to run the tests again
(an unavoidable consequence).

The third problem is that there are
many factors other than execution that
contribute to the overall elapsed time
for testing: How long does it take to set
up the automated run and clear up after
it? How long does it take to recognize a
test failure and find out what is actually
wrong (test fault, software fault, envi-
ronment problem)? When you are testing
manually, you know the context—you
know what you have done just before
the bug occurs and what you were doing
in the previous ten minutes. When a tool
identifies a bug, it just tells you about the
actual discrepancy at that time. Whoever
analyzes the bug has to put together the
context for the bug before he or she can
really identify the bug.

In figures 1 and 2, the blocks repre-
sent the relative effort for the different
activities involved in testing. In manual
testing, there is time taken for editing
tests, maintenance, set up of tests, ex-
ecuting the tests (the largest component
of manual testing), analyzing failures,
and clearing up after tests have com-
pleted. In figure 1, when those same tests
are automated, we see the illusion that
automating test execution will save us
a lot of time, since the relative time for
execution is dramatically reduced. How-
ever, figure 2 shows us the true picture—
total elapsed time for testing may actu-
ally increase, even though the time for
test execution has been reduced. When
test automation is more mature, then the
total elapsed time for all of the testing
activities may decrease below what it
was initially for manual testing. Note
that this is not to scale; the effects may
be greater than we have illustrated.

We now can see that the total elapsed
time for testing depends on too many
things that are outside the control or in-
fluence of the test automator.

The main thing that causes increased
testing time is the quality of the soft-
ware—the number of bugs that are al-
ready there. The more bugs there are,
the more often a test fails, the more bug
reports need to be written up, and the
more retesting and regression testing
are needed. This has nothing to do with
whether or not the tests are automated or
manual, and the quality of the software



is the responsibility of the developers,
not the testers or the test automators.
Finally, how much time is spent main-
taining the automated tests? Depending
on the test infrastructure, architecture,
or framework, this could add consid-
erably to the elapsed time for testing.
Maintenance of the automated tests for
later versions of the software can con-
sume a lot of effort that also will detract
from the savings made in test execution.
This is particularly problematic when
the automation is poorly implemented,
without thought for maintenance issues
when designing the testware architec-
ture. We may achieve our goal with the
first release of software, but later ver-
sions may fail to repeat the success and

may even become worse.

Here is how the automator and tester
should work together: The tester may
request automated support for things
that are difficult or time consuming, for
example, a comparison or ensuring that
files are in the right place before a test
runs. The automator would then pro-
vide utilities or ways to do them. But the
automator, by observing what the tester
is doing, may suggest other things that
could be supported and “sell” additional
tool support to the tester. The rationale
is to make life easier for the tester and
to make the testing faster, thus reducing
elapsed time.

Better automation objective: Reduce
the elapsed time for all tool-supported

Edit tests
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Same tests
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Execute

N
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testing activities. This is an ongoing
objective for automation, seeking to
improve both manual and existing auto-
mated testing. It could be measured by
elapsed time for specified testing activi-
ties, such as maintenance time or failure
analysis time.

OsuecTive 5: Run More TesTs
Good ideas behind this objective:
e Testing more of the software gives
better coverage.
e Testing is good, so more testing
must be better.

More is not better! Good testing is
not found in the number of tests run, but
in the value of the tests that are run. In
fact, the fewer tests for the same value,
the better. It is definitely the quality of
the tests that counts, not the quantity.
Automating a lot of poor tests gives you
maintenance overhead with little return.
Automating the best tests (however many
that is) gives you value for the time and
money spent in automating them.

If we do want to run more tests, we
need to be careful when choosing which
additional tests to run. It may be easier
to automate tests for one area of the
software than for another. However, if it
is more valuable to have automated tests
for this second area than the first, then
automating a few of the more difficult
tests is better than automating many of
the easier (and less useful) tests.

A raw count of the number of au-
tomated tests is a fairly useless way of
gauging the contribution of automation
to testing. For example, suppose testers
decide there is a particular set of tests
that they would like to automate. The
real value of automation is not that the
tests are automated but the number of
times they are run. It is possible that the
testers make the wrong choice and end
up with a set of automated tests that
they hardly ever use. This is not the fault
of the automation, but of the testers’
choice of which tests to automate.

It is important that automation is
responsive, flexible, and able to auto-
mate different tests quickly as needed.
Although we try to plan which tests to
automate and when, we should always
start automating the most important
tests first. Once we are running the tests,
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the testers may discover new information
that shows that different tests should be
automated rather than the ones that had
been planned. The automation regime
needs to be able to cope with a change of
direction without having to start again
from the beginning.

During the journey to effective test
automation, it may take far longer to au-
tomate a test than to run that test manu-
ally. Hence, trying to automate may
lead, in the short term at least, to run-
ning fewer tests, and this may be OK.

Better automation objective: Auto-
mate the optimum number of the most
useful and valuable tests, as identified
by the testers. This could be measured
as the number or percentage automated
out of the valuable tests identified.

OBJeCTIVE 6: AuTOMATE X% OF
TESTING
Good ideas behind this objective:
¢ We should measure the progress
of our automation effort.
¢ We should measure the quality of
our automation.

This objective is often seen as “Au-
tomate 100 percent of testing.” In this
form, it looks very decisive and macho!
The aim of this objective is to ensure
that a significant proportion of existing
manual tests is automated, but this may
not be the best idea.

A more important and fundamental
point is to ask about the quality of the
tests that you already have, rather than
how many of them should be auto-
mated. The answer might be none—let’s
have better tests first! If they are poor
tests that don’t do anything for you,
automating them still doesn’t do any-
thing for you (but faster!). As Dorothy
Graham has often been quoted, “Auto-
mated chaos is just faster chaos.”

If the objective is to automate 50 per-
cent of the tests, will the right 50 percent
be automated? The answer to this will
depend on who is making the decisions
and what criteria they apply. Ideally, the
decision should be made through nego-
tiation between the testers and the au-
tomators. This negotiation should weigh
the cost of automating individual tests
or sets of tests, and the potential costs of
maintaining the tests, against the value
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Manual vs. Automated
Manual Automated
tests tests
N
Tests not Manual tests Tests not
worth automated possible to
automating (% manual) run manually

of automating those tests. We’ve heard
of one automated test taking two weeks
to build when running the test manually
took only thirty minutes—and it was
only run once a month. It is difficult to
see how the cost of automating this test
will ever be repaid!

What percentage of tests could be au-
tomated? First, eliminate those tests that
are actually impossible or totally imprac-
tical to automate. For example, a test
that consists of assessing whether the
screen colors work well together is not
a good candidate for automation. Auto-
mating 2 percent of your most important
and often-repeated tests may give more
benefit than automating 50 percent of
tests that don’t provide much value.

Measuring the percentage of manual
tests that have been automated also
leaves out a potentially greater benefit of
automation—there are tests that can be
done automatically that are impossible
or totally impractical to do manually. In
figure 3 we see that the best automation
includes tests that don’t make sense as
manual tests and does not include tests
that make sense only as manual tests.

Automation provides tool support
for testing; it should not simply auto-
mate tests. For example, a utility could
be developed by the automators to make
comparing results easier for the testers.
This does not automate any tests but
may be a great help to the testers, save
them a lot of time, and make things
much easier for them. This is good auto-
mation support.

www.StickyMinds.com

Better automation objective: Automa-
tion should provide valuable support to
testing. This could be measured by how
often the testers used what was provided
by the automators, including automated
tests run and utilities and other support.
It could also be measured by how useful
the testers rated the various types of sup-
port provided by the automation team.
Another objective could be: The number
of additional verifications made that
couldn’t be checked manually. This could
be related to the number of tests, in the
form of a ratio that should be increasing.

What are your objectives for test
execution automation? Are they good
ones? If not, this may seriously impact
the success of your automation efforts.
Don’t confuse objectives for testing with
objectives for automation. Choose more
appropriate objectives and measure the
extent to which you are achieving them,
and you will be able to show how your
automation efforts benefit your organi-
zation. {end}
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Parasoft SOA Quality
Solution
MONROVIA, CA—Parasoft’s latest re-
lease, Parasoft SOA Quality Solution,
allows organizations to create, execute,
and maintain end-to-end test suites that
can be initiated from rich user inter-
faces, through the logic in the message
layer, through the implementation com-
ponent, to the database (or mainframe)
and back, validating the entire business
process.
Features of Parasoft SOA Quality So-
lution include:
¢ Comprehensive, integrated quality
platform for complex distributed
environments—Offers significant
new capabilities to help teams
achieve their quality goals in light
of the complexities associated
with today’s heterogeneous enter-
prise environments.
¢ End-to-end testing—Helps teams
continuously validate all critical
aspects of complex transactions,
which may extend through Web
interfaces, backend services, ESBs,
databases, and everything in be-
tween.
¢ Team workflow and task manage-
ment—FEstablishes a sustainable
workflow where quality tasks are
automatically generated, assigned,
and distributed to the appropriate
team members, making the entire
team more productive.
¢ Increased visibility into enterprise
service bus—Allows visualizing
and tracing the intra-process
events triggered by tests, facili-
tating rapid diagnosis of problems
directly from the test environ-
ment, and enabling teams to con-
tinuously validate whether critical
events continue to satisfy func-
tional expectations as the system
evolves.
¢ Next-generation performance
testing—Provides
centrally managed load test con-
figuration and execution environ-
ment, which is better aligned with
how teams and roles are struc-
tured within an organization. Ex-
isting end-to-end functional tests
are leveraged for load testing, re-
moving the barrier to comprehen-

customers a

Product Announcements

sive and continuous performance
monitoring.

e Platform awareness—Features
built-in, vendor-specific awareness
to TIBCO, Progress Sonic, Oracle/
BEA, IBM, Software AG web-
Methods, and other platforms.
This reduces the learning curve
for organizations defining com-
plex tests and understanding how
tests pass through heterogeneous
systems.

Visit www.parasoft.com/quality for more in-
formation

Web Performance Load Tester
version 3.6

DURHAM, NC—Web Performance, Inc.
has released the most recent version of
its industry-leading Web site perfor-
mance testing application. Web Perfor-
mance Load Tester version 3.6 includes
a number of new features that make it
even easier to use and more intuitive for
its non-programmer user base.

One of the application’s most ap-
pealing new features is its use of visual
displays and video demonstrations that
let users with zero programming expe-
rience create test cases, run load tests,
and analyze the results. The new Click-
to-Configure feature lets users configure
dynamic text entry fields simply by im-
porting a list of established values. New
Performance Goal Analysis instantly pin-
points the exact system location causing
performance problems, while its User
Capacity Analysis lets users know ex-
actly how many visitors a site can handle
given its current system architecture.

Features also include expanded com-
patibility with today’s leading Web ap-
plications including .NET and Ajax,
user-level analysis tools and scenario
builders, new test cases and customiza-
tion tools, improved reports, advanced
metrics, and usability improvements
among others.

Visit webperformanceinc.com for more in-
formation.

iTKO LISA version 4.6

DALLAS, TX—iTKO has announced
the general availability release of their
flagship LISA product suite version 4.6.
ITKO’s LISA product suite has achieved
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success by helping iTKO customers
lower the cost of quality across their
application lifecycle while improving
agility, shortening release cycles, and
eliminating critical development and
testing constraints.

LISA Version 4.6 contains several im-
provements to help organizations more
quickly realize the benefits of infrastruc-
ture cost savings, reduced project risk,
faster time-to-market, and greater soft-
ware quality:

¢ Third-generation

alization for rapid simulation of
complete test environments. LISA
enables

service virtu-

automated modeling

and simulation of inaccessible
or unavailable IT resources into
virtual test environments for de-
velopment and testing purposes,
providing realistic behaviors and
stateful transactions just as a pro-
duction environment would.

¢ Enhanced UI testing support for
new RIA/Web 2.0 application
delivery models. LISA acceler-
ates the process of testing and
ensuring quality for today’s rich
Internet-based applications, in-
cluding detailed requirements
validation for Java Swing, Flash,
AJAX, Flex, and ActiveX.

¢ Increased governance and policy
validation support for distributed
composite applications, including
SOA, BPM, Cloud, and others.
LISA supports the enforcement
and verification of policies and
service level agreements by vali-
dating business outcomes and
results using event-based triggers
such as service publishing or vali-
dating continuously while in pro-
duction.

LISA 4.6 also includes several us-
ability enhancements based on customer
feedback and expanded platform and
standards support including Eclipse,
CORBA, SAML 2.0, REST-based valida-
tion approaches, and others.

Visit www.itko.com for additional infor-
mation.
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ighT tainable Test-driven Development (IDD
by Scott Bain
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/A TEST SHOULD BE PROVEN TO FAIL FOR A WELL-UNDERSTOOD, NARROWLY DEFINED REASON. If this is not proven, then it is possible that
a test will never fail, and thus the behavior it defines is not guaranteed.

A TEST SHOULD NEVER FAIL FOR A REASON OTHER THAN ONE FOR WHICH IT WAS INTENDED. When a test fails—yet the behavior it was
designed to cover is working properly—then the test misleads us as to the source of the failure. Often this is due to
unexpected or undesirable coupling in the production code.

MULTIPLE TESTS SHOULD NOT FAIL FOR THE SAME REASON. Multiple test failures for a single cause create maintenance problems
when new features are added to the system, when existing features are removed, or when there are changes for per-
formance, security, or any other reason. Agility requires that we embrace change, and large numbers of test failures
due to a single change inhibit this.

EACH TEST SHOULD MAKE A UNIQUE BEHAVIORAL DISTINCTION IN THE SYSTEM THAT NO OTHER TEST MAKES. This will ensure adherence to
points 1, 2, and 3.

TESTS MUST BE WRITTEN WITHIN A WELL-UNDERSTOOD SCOPE. For example, if we are testing that an algorithm properly calculates
tax, we do not need to write a test to ensure that the code being tested does not also reset the system clock, format
the disk, or do anything else outside the scope of the problem. We test for errors, not malice.

A TEST TESTS ALL THOSE THINGS THAT ARE IN SCOPE BUT ARE NOT UNDER THE TEST'S CONTROL. Therefore, if we wish to test a single, nar-
rowly defined thing, then everything else in scope must be brought under the test's control. We use techniques such
as mocking, shunting, endo-testing, dependency injection, etc., to accomplish this. Developers must be well trained
in these techniques if the test suite is to remain maintainable as the project matures.

THE ROLE OF A CODE COVERAGE TOOL IN TDD IS TO VERIFY, AFTER A TEST IS REMOVED, THAT THE SYSTEM IS INDEED STILL FULLY COVERED. For
example, when a test is found to duplicate the distinction of another test, one of them must be removed. If code
coverage reveals an uncovered path, then either the test was not actually a duplicate or there is “dead” (unused)
code in the system.

THE SPECIFICATION OF THE TESTS IS HOW WE CONDUCT ANALYSIS. The resulting test suite, along with the scenario descriptions
that it satisfies, becomes the functional specification of the system. This has advantages over traditional specifi-
cation documents in that the suite is written in concrete language, which is verifiable by the computer without human
intervention.

THE LEVEL OF COMPLEXITY IN TESTING IS AN INDICATOR OF THE QUALITY OF THE DESIGN OF THE CODE BEING TESTED. For example, when test
classes are significantly larger than the classes they test, this can indicate that the tested class does too many things.
Or, a test that requires a large number of instances can indicate excessive or unwanted coupling in the system. There-
fore, testability is a driver of good design.

TEST SUITES MUST RUN FAST SO THEY CAN BE RUN FREQUENTLY WITHOUT EXCESSIVE cOST. Therefore, all dependencies on the database,
the GUI, the network, etc., that would make tests run slowly must be mocked for testing. These external dependencies
should be tested, as well, but they can be tested by integration tests that are not run frequently and, therefore, are
not expected to run as fast.
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Adapting Inspections to the
Twenty-first Century

by Ed Weller

The global workforce is here to stay.
Project teams are spread across multiple
time zones with few or no overlapping
workday hours. When team members
are located in Australia, China, India,
Europe, and across all US time zones,
it becomes unrealistic to hold the team
meeting part of the inspection process.
So, how can we adapt team meetings to
our global reality?

Before we change a working process
to meet the new environment, we need
to know how and why it works in the
current environment. To fully under-
stand the problem, we need to look at
why the team meeting was included in
the inspection process. Why not just dis-
tribute the work product, have people
review it, and gather comments?

Twentieth Century Process

The team meeting in the inspection
process has evolved into two variants,
often denoted as the Fagan method [1]
and the Gilb method. [2] In the Fagan
method, after individual preparation,
the team meets to read through the
work product, noting and recording
defects. In the Gilb method, after indi-
vidual preparation, the team meets to
record defects without reading the work
product. In both methods, team con-
sensus (ideally) results in an agreed upon
defect list for the author to fix, with rela-
tively few open issues. There have been
numerous analyses of the effectiveness
and efficiency of the contrasting meeting
methods, but my experience has been
that either method works—as long as
you pay attention to the fundamental re-
quirements of the process.

However, when you consider that the
number one reason inspections become
ineffective is the lack of adequate indi-
vidual preparation, the team meeting in
the Fagan method provides a safety net.
The reading of the work product slows
the review rate and allows the team to
find many of the defects that would
have been noted in individual prepara-

tion. Additionally, those team members
who consistently do not identify defects
in the team meeting are subject to some
amount of peer pressure to improve their
performance. In either method there is a
process step that calls for the moderator
to postpone the inspection until suffi-
cient preparation effort has been spent.

Adapting to the Twenty-
first Century
Considering the above points, we can
build a list of requirements that enable
inspections across multiple time zones
without the need for a face-to-face or
teleconferenced team meeting.
A. Record potential defects found by
each team member
B. Record effort spent by each team
member
C. Replace the “consensus” step in
the team meeting
D. Maintain the peer pressure that
exists in the current method

There are commercially available
tools as well as proprietary tools that
help us accomplish these requirements.
Let’s look at the steps involved with
using these tools to aid in inspections.

1. Record each potential defect and
its location in the work product
to allow for sorting and identifi-
cation of duplicate defects. Satis-
fies requirement: A

2. Record the person identifying the
defect and effort spent. Satisfies
requirements: B, D

3. Note whether the defect severity
is “major,” “minor,” or “issue.”

(Issue is often allowed as a choice

when the reviewer cannot de-

termine the impact.) Satisfies re-

quirements: A
4. Describe the defect. Satisfies re-

quirements: A, C
5. Optionally, hide the defect list

until all inspectors have com-

pleted their preparation, so the
moderator can make all defects
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visible for team review. Satisfies
requirement: D

» o«

6. Include an “accept,” “reject,” or
“duplicate” disposition by the au-
thor. Satisfies requirement: C

7. Insert a resolution field to de-
scribe the fix (or reason for re-
jecting the defect) and the reply
by the defect originator if he does
not agree with the rejection. Sat-
isfies requirement: C

8. Provide a closed indicator. Satis-
fies requirement: C

Steps one through four are straight-
forward. As team members review the
work product, they make entries (add
records) into the tool with the location,
description, and their judgment of the
severity. Step five is optional; you may
want to hide the list to prevent “coat
(adding defects by copying
others already in the log) or more posi-

tailing”

tively, to ensure as many views of a po-
tential defect as possible. The counter-
argument is that it is a waste of time to
enter multiple descriptions of the same
defect. I can see valid reasons for either
approach and leave it to your organiza-
tion’s culture to decide which will work
best for you. Hiding defects until all
team members have completed review
is one way of keeping peer pressure in
place.

Steps six and seven start when all
reviewers have completed their prepara-
tion. The author reviews the defect list;
marks defects accept, reject, or dupli-
cate (the location field is critical for this
step!); and enters a short description of
the resolution. “Short” could mean as
little as “OK” or “fixed,” or in some
cases, a description of a complex fix that
allows the team to review the author’s
solution to the defect.

After completing steps six and seven
for all defects, the tool notifies the
moderator to check for any “rejects.”
If there are none, the team has reached
consensus (Satisfies requirement: C),
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and the updated work product enters
the normal acceptance or verification
step in the inspection process, using the
closed field (step eight) to indicate the
defect is closed. If the author rejects any
defects, the team is asked to review and
agree or disagree with the author. This
can be accomplished by adding notes to
the resolution field. If the team members
agree with the author’s reasoning, the
rework can be accepted. If there is still
disagreement, at this point I'd recom-
mend a teleconference to quickly resolve
the problem—talking just works better
than typing.

Advantages and
Disadvantages

This may seem to be a lot of work—
recording defects, recording responses,
and logging effort. My reply would be
that yes, there is effort spent in all these
activities, but the steps are essential to
the correct and effective execution of the
inspection process in a globally distrib-
uted environment. In any collaborative
review process, the reviewers’ comments
need to get back to the author. Do we
do this with handwritten scrawls on
paper, comments in an electronic version
of the paper, or in a reusable form in a
database that is visible to all reviewers?
I’'ve used the latter process on multiple
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occasions and have found that the time
it takes to record the data is a small frac-
tion of the actual review time. If we look
at the development process from end
to end, rather than sub-optimizing one
small step in the process, the leverage
provided by early defect identification
and removal clearly offsets the cost of
recording this data.

As a side benefit of eliminating the
face-to-face meeting, we solve one of
the thorny issues with the inspection
process—the delays caused by sched-
uling three or more people into a face-
to-face meeting. It also allows a larger
number of reviewers to contribute to a
review without making the face-to-face
meeting unmanageable. Note that the
metrics used to evaluate preparation rate
may need to change if you have a large
number of reviewers looking at parts of
the work product.

By understanding the dynamics of
the inspection process, we can identify
a set of critical requirements that must
be met to enable inspection teams to op-
erate in widely divergent time zones and
maintain the core principles of the in-
spection process. We have enabled mul-
tiple people to participate in a “virtual
meeting” without having to meet face
to face. By eliminating the face-to-face
or teleconference team meeting, team
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members can review and comment on a
work product during their normal work
hours. An essential part of the process—
peer pressure to prepare properly—can
be maintained using a defect log. {end}
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