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All Your Future Lies Beneath Your Hat

Hi, everyone. Don't mind the unusual mug in the corner over there. 

Heather Shanholtzer is away for a couple of months, enjoying her new 

role as mother to a beautiful baby daughter. She will return to these pages 

in short order, and all of us at Better Software magazine wish her very hearty 

congratulations and look forward to having her back.

Since she's been away, her coworkers have taken to sharing her many metaphorical hats. When it comes to 

roles around the office, an editor in chief is a virtual millinery shop.

But, while we deal with having more hats than heads, some offices are concerned with the opposite problem. 

In this month's "The Roles of the Project Management Office in Scrum," Mike Cohn takes a look at a common 

issue with many agile adoptions: If everyone's sharing project management responsibilities, where do the 

project managers fit in? As it turns out, they've got all sorts of hats to fill—though those hats may look a little 

different from the ones they're used to wearing.

In “Simplify Your Combinatorial Testing,” Bj Rollison takes a powerful technique for testing the effects of 

many inputs on a common output and breaks it down into a simpler, more manageable approach. And, in “Li-

cense to Open Source,” Katherine Chin Quee and Kamal Hassin review some of the finer points of open source 

software licenses. (If your definition of “open source” is “free,” don’t miss this article.)

As always, no matter what hat you wear to read it, we hope you enjoy this issue of Better Software magazine. 

Email me to let me know how you’ve put this issue to work for you.

Happy Reading!

Joey McAllister

jmcallister@sqe.com

Editor’s Note
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I was at a standstill. I called Jerry at his home in Colorado, 
hoping for perhaps twenty minutes of advice over the phone. 
After explaining my situation, Jerry thought for a while and 
replied that my problem was too complicated for a short 
phone call. He invited me to come to his home in Crested 
Butte for a day or two to fully discuss it. I explained that I 
had no money in the budget to pay his consulting fee. Jerry 
laughed and said, “It’s not consulting. It’s two friends solving 
a problem.”

In November 2009, Jerry posted this on his Web site:
I have a thymic carcinoma, a rare 

and aggressive cancer that has per-
haps a 25% one-year survival rate if 
treated aggressively. Apparently this 
nasty thing can move very quickly 
throughout my body. The MDs have 
just given me details on the upcoming 
treatment plan: It's not treatable, at 
least not curable. Surgery is not pos-
sible, and chemotherapy might at best 
alleviate my suffering and prolong my 
life. I'm going to cut short almost all of 

my communication and say a tentative good bye to all of my 
loved ones, unless a miracle occurs. [2]

Jerry has completed therapy and just a short time ago 
wrote, “More good weeks! I've now been feeling well enough 
and sharp enough to get back to the work on my novels. All 
in all, good signs of my recovery.”

Jerry concludes Psychology of Computer Programming 
with these words: “Is what we are doing with computers 
worth doing? Is what you are doing with computers worth 
doing? Because computers are such fascinating beasts, because 
programming is such a game, such a joy, we who program 
computers are in danger of becoming the unwitting pawns of 
those who would use our toys for not-so-playful ends.”  

We could ask another question: Is what we are doing with 
our lives worth doing? Is what you are doing with your life 
worth doing? All of Jerry’s friends are grateful for what he has 
done with his life—his caring, kindness, wisdom, and love. 
Jerry, we at Better Software magazine and our readers all wish 

you luck. {end}

For more on the following topic go to 
www.StickyMinds.com/bettersoftware.
n	 References

Technically Speaking

I first “met” Jerry Weinberg in 1971 through his book The 
Psychology of Computer Programming. [1]  There had never 
been a book like it. In the preface, Jerry wrote, “This book has 
only one major purpose—to trigger the beginning of a new 
field of study of computer programming as a human activity, 
or, in short, the psychology of computer programming.” 

Until that time, the focus of programming was on hard-
ware and software, not the people involved in doing the work. 
Jerry called on us to “look upon the programmer as a human 
being, rather than just another of the machines.”

Before writing this column, I reread 
Psychology and was amazed to find 
it was the origin of many ideas I’ve 
found useful over the years—the value 
of reading programs in addition to 
writing them; that where there are mul-
tiple users, there are always multiple 
requirements; Fisher’s Fundamental 
Theorem; that most of what we know 
about psychology is based on the study 
of college freshmen taking psychology 
courses; that programming is a social 
activity, not a solitary one; that one specific personality test 
often used to select programmers was actually developed to 
diagnosis mental illness; and that both complete requirements 
and complete testing are impossible.

I first met Jerry and his wife Dani in person at their 
Problem Solving Leadership (PSL) workshop. PSL is an in-
tense, weeklong combination of learning, experimentation, 
reflection, feedback, and, for me, personal discovery. My fa-
vorite recollection, other than Jerry’s enjoyable stories, was 
my choice to be an observer rather than a participant in the 
VerseWorks exercise. I learned to focus on what others were 
doing—their words, expressions, and interactions—in a way 
I had never done before. Learning to become an observer has 
helped me immensely over the years. In addition, an introduc-
tion to Myers-Briggs personality types helped me understand 
that all those weird people in the world who don’t think and 
act like I do are really OK. They just see the world differently.

In 2008, seventeen of Jerry’s friends each contributed a 
chapter to The Gift of Time: Celebrating the Work of Gerald 
M. Weinberg, edited by Fiona Charles. Each author had been 
touched by Jerry's kindness and the gift of his wisdom and 
time, and each wanted to recognize and repay that gift.

Many years ago, I had a difficult problem at the office. 

“I learned to focus on 

what others were doing—

their words, expressions, 

and interactions—in a way 

I had never done before.”
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Copeland on Weinberg
In work and in life, Lee Copeland has found value in the wisdom of friends 

and mentors like Jerry Weinberg. 

by Lee Copeland | lcopeland@sqe.com
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Inside Analysis

You’ve been working with a group of stakeholders to forge 
consensus on a project issue. Some want exactly what others 
don’t want, some refuse to reveal their private agendas, and 
some seem to change their goals almost at random. At times, 
you’ve felt that the group was close to agreement, only to be 
disrupted when someone on high changed the external con-
straints.

It’s been a little frustrating.
Work life sometimes delivers disappointments, often in the 

form of No. Some of us have difficulty hearing No or dealing 
with it once we do hear it. And, sometimes, No arrives so fre-
quently that we exhaust our ability to 
cope with it.

In the tips that follow, I’ll use the 
term No-giver to refer to the person or 
people who said No and recipient to 
refer to the person or people receiving 
the No.

To understand the full range of 
choices recipients have, it’s useful to 
analyze the situation from three perspectives: within, be-
tween, and among.

Within describes the recipient’s internal response. Some of 
us conceal our internal responses from others and even from 
ourselves.

Between pertains to relationships. There are tight connec-
tions between the method of delivery, how it’s received, and 
past experiences shared by the No-giver and recipient.

Among includes connections in the larger context—the or-
ganization, its people, and their perceptions. When we con-
sider stakeholders as a whole, we’re usually considering the 
larger context.

Suppose that you’re presenting to a general manager’s staff 
a plan proposed by IT. The plan doesn’t provide everything 
the general manager wanted by the desired dates, but it does 
deliver everything eventually. IT has explained why this is nec-
essary, and it’s your task to present their case as a starting 
point for further negotiation. After you’ve clarified general 
management’s objections, you go back to IT to help them 
understand why adjustments to their proposal are needed. 
At times, you feel a lot like a high-level diplomat shuttling 
back and forth between the leaders of two warring countries 
who speak entirely different languages. (Throughout the ar-
ticle, you’ll find references to examples that are available in 
the StickyNotes.)

Within: The Self
No can arrive with a thud: “No can do” or “When pigs 

fly.” Or, it can land gently: “Not at this time” or “We’ve de-
cided to go in a different direction.”

No can rock our world, or it can be a useful prod to make 
alternative plans. How we respond can make the difference 
between success and decades of pointless wandering.

Here are four techniques for enhancing your inner re-
sponse to No.

Remove time pressure: While formulating a response, time 
pressure limits clear thinking. Even if an immediate Yes is 

needed, taking time to think does little 
harm. We usually do much better if we 
know in advance how much time we 
can spare before we must act.

If we enter the conversation 
knowing that we do have a little time 
to think, we’re more likely to respond 
creatively to No. (See Example 1)

Question your own analysis of the 
consequences: Failing to consider the consequences of No 
carefully enough makes receiving No difficult, and we’re more 
likely to respond to No emotionally or to reject it. Usually, 
that leads to trouble.

The pathway opened by No can sometimes be more de-
sirable than the pathway opened by Yes. Examine it coura-
geously. (Example 2)

Distinguish your request from your Self: Sometimes we 
experience No as the answer to the question “Am I a good 
person?” Rarely is this the issue. Usually, No is related more 
directly to what was requested.

Distinguishing your request from your Self provides pro-
tection from imagined attacks or criticism and helps you rec-
ognize them when they’re real. (Example 3)

Be prepared for No: When No comes as a total shock, 
hearing it is truly challenging. To avoid the shock, prepare 
by asking four simple questions: What if the answer is No? 
How long will it take us to find another approach? Is another 
approach actually impossible, or is the search for it simply 
distasteful? Is the organization harmed by No, or is it mostly 
my personal problem?

Answering such questions in advance helps you control 
emotional responses. (Example 4)

Hearing “No”
Don’t let “No” put the brakes on an otherwise smooth project. Learn how 

to prevent it or, if it’s inevitable, how to cope with it.

by Rick Brenner | rbrenner@chacocanyon.com

“‘No’ can rock our world, 

or it can be a useful prod 

to make alternative plans.”
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Between: Relationships
Relationships matter. If the recipient has long been a target of abuse by the No-

giver, fear might be a likely response. If the No-giver and recipient have a history 
of constructive collaboration, honest discussion is likely to ensue. Here are five 
practices that help build or maintain constructive relationships with No-givers.

Seek to understand why: Our first response to No might be emotional: hurt, 
consternation, or anger. To recover a more serene state and move toward alterna-
tives, seek to understand the No-giver’s view. Even though the No-giver might 
be unable or unwilling to be candid, our response to No is more effective if we 
understand the reasons for the No. (Example 5)

Take the broad view: To understand what led to No, apply the Johari Window. 
[1] The Open factors alone might not explain it, because some factors might be 
Hidden from the recipient, the No-giver might be Blind to other factors, or critical 
information might be Unknown to both. The Blind and Unknown quadrants of 
the window are most likely to produce convergence.

In responding, avoid the fundamental attribution error. Don’t attribute the No 
to the No-giver’s character defects without solid evidence. (Example 6)

Never threaten: One popular, threatening response to a subordinate’s No is “If 
you can’t do it, we’ll find someone who can.” A threatening response to a supe-
rior’s No is “Just remember I warned you.” Threats rarely produce conversions. 
At most, they produce compliance, and they almost always damage relationships.

Anger, fear, and feelings of powerlessness can lead to threats. When you feel 
the urge, clear thinking may be difficult. Recover control or suspend the conversa-
tion. (Example 7)

Prevent, rather than respond: Hearing No when it arrives is useful, but pre-
venting it is even better. Here are four effective strategies:
•	 Yes	is	more	likely	if	the	relationship	is	strong.	Keep	it	strong.
•	 Ask	only	for	what’s	likely	to	be	granted.
•	 Prepare	the	decision-maker	by	providing	whatever	is	needed	for	Yes.
•	 Create	in	the	decision-maker	an	aversion	to	the	consequences	of	No.

By working toward Yes in advance, you’ll learn more about why Yes might be 
appealing to the decider, and that can help you craft your request. (Example 8)

Ask whether the No-giver is empowered to say Yes: If we know the No-giver 
lacks the authority to say Yes, we can prepare our response to the No. If the No-
giver has no choice, investing in prevention might be pointless. In determining 
whether No-givers have real choices, remember that their constraints might in-
clude factors external to the organization. (Example 9)

Among: The Larger Context
The larger context includes everything beyond yourself and your relationships: 

laws, regulations, procedures, and organizational politics.
Know whether there is an appeal path: Knowing that recourse is possible can 

help you remain centered when No arrives. Familiarity with the appeal path can 
help you frame the original request.

No-givers dislike being overruled. Construct your request so as to enhance the 
likelihood of a successful appeal. (Example 10)

Know whose No it is: Sometimes the No is directed at denying something to 
someone else or to another effort. In such cases, responses that leave the true 
target untouched may be ineffective. Seek alliance with the true target, or adjust 
your request to minimize entanglement with the target. (Example 11)

Understand reality: Sometimes the No is determined by the laws of nature, 
legal requirements, or financial constraints. Financial constraints are the least 
objective, but there are limits even there. A realistic perspective can help you to 

continued on Page 14
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avoid asking for the impossible and to accept No when Yes is 
impossible. (Example 12)

Does No really break my world?: No might be the end 
of any plans that assumed Yes, but it usually isn’t the end of 
the world as we know it. To examine the No version of the 
world objectively, ask, “If I could still accomplish something 
I wanted, how would I do it now?” The essential question is 
“How can you re-point yourself toward something else you 
want?” (Example 13)

Final Words
Because reflection can facilitate learning, conduct a No 

retrospective after any especially difficult—or especially suc-
cessful—incident. Reflect on what worked and what didn’t—
within, between, and among—when you received a No. If you 
hesitate to reflect on this because such reflection might be a 
bit painful, that’s just your Self telling you No. But, you know 
how to deal with that, right? {end}
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You’re assigned to test a new text editor program. One 
feature you need to test is the font dialog illustrated in figure 
1, which allows the user to select from among four different 
fonts, two basic font styles, two effects, six colors, and a range 
of font sizes as integer values from 1 to 1638. A change in any 
single variable or any combination of the variables for these 
seven parameters affects a common output condition—the at-
tributes of the character glyphs in our text editor’s rich edit 
control. This is a typical combinatorial-testing problem, but 
even this relatively simple feature has approximately 628,608 
[1] possible unique combinations (there are actually slightly 
fewer due some restricted variable combinations as we will 
later discover). If we wanted to test every possible combina-
tion of variable settings, and if each test took approximately 
one minute to complete, it would require more than 425 days 
for exhaustive testing of this single feature.

Testing combinations of input variables that affect a 
common output is important because several industry and 
academic studies [2] conclude that variable interactions are 
often problematic and a common cause of multi-modal bugs 
in software. But, it is usually not feasible to test exhaustively 
all possible combinations of input variables. So, which of the 
more than 600,000 combinations do we choose to test?

We would likely pick the input variable settings commonly 
used by our customers, combinations based on historical 
failure indicators, or those that have exposed problems in the 
past, and maybe we can intuit a few more interesting com-
binations. Random selection and exploratory approaches do 
not provide an easy way of assessing the effectiveness of our 
test coverage and usually lead to redundant tests. In this situ-
ation, we need some way to help us systematically produce 
a subset of all possible tests that effectively tests important 
combinations; has a high probability of exposing functional, 
multi-modal defects and risks; and provides confidence in the 
test coverage.

Combinatorial Analysis
Combinatorial analysis is an effective functional test tech-

nique that can help us systematically evaluate complex rela-
tionships of interdependent input variables that directly or in-
directly affect some predetermined output state or condition. 
In order to apply this technique effectively to the font dialog 

Figure 1: Simplified font dialog feature

feature, we must understand how to decompose the feature 
under test. Feature decomposition for combinatorial testing 
generally involves identifying the output conditions we wish 
to evaluate, identifying the parameters that directly or indi-
rectly affect that output condition, and understanding how 
the variables for each interdependent parameter affect the 
output condition. 

All the parameters on our font dialog affect a common, 
unique output condition—the properties of the glyphs in the 
rich edit control of our text editor program. Changing the 
valid input variable state or value for any of the seven parame-
ters on the dialog will accordingly change the properties of the 
characters or glyphs in our rich edit control. It doesn’t matter 
if we change one or more variables, or in what order they are 
changed, because the changes to the glyphs only occur when 
the OK button is clicked and the appropriate values for the 
font properties are applied to the applicable text in the rich 
edit control of our text editor program. 

Once we identify a common output condition to test, we 
need to identify the various input parameters that directly 
affect that output condition. A little exploration of our font 
dialog reveals we have a font parameter with four variables 
(bold, italic, underline, and strikethrough), six basic colors, 
and a range of font sizes from 1 through 1638. 

After identifying the interdependent parameters, we need 
to analyze how the input variables affect the output condition 
so we can define appropriate input variables for use in our 
tests. We should also separate the invalid and valid input vari-
ables for negative and positive test cases. In this example, we 
are only defining the input variables for positive testing of the 
font feature—i.e., any combination of input variables should 
appropriately affect the output condition and not cause any 
adverse behavior.

Since the number of variables for the font, style, effects, 
and color parameters is relatively small, we should use each 
unique variable in our tests. But, the font size parameter has a 
fairly large range of possible valid integer values. Do we need 
to test all 1,638 values in combination with all the other input 
variables, and, if not, which values do we choose?

It is probably not prudent to test all 1,638 values in some 
n-wise order of combinations with all other variables. We 
could assert that the entire range of valid values is one equiva-
lence partition and any of the 1,638 values within the range 
will produce the same outcome. Using this approach to design 
our tests, we might arbitrarily select a limited sample set of 
values and hard code those specific values for use in our tests.

However, hard coding a small subset of values from a rela-
tively large population of possible values is generally not the 
most effective approach using equivalence-class test design 
concepts. One problem with hard coding a variable is that the 
hard-coded values become static, and static test data loses its 
effectiveness in subsequent tests using the same test data. Also, 
hard coding specific values in a large range of values means 
that we have 0 percent probability of including any other 
values that are not specified in that range. 

Another problem with hard-coded values stems from the 
criteria used to select from a set of possible values. Typically, 
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we select values from a set based 
on historical failure indicators, cus-
tomer data, and our own biased 
judgment or intuition of “inter-
esting” values. Of course, any value 
we identify as important should be 
included in our tests, but to help 
reduce uncertainty we should also 
use scientific sampling methods to 
select unbiased values from the en-
tire equivalence-class population.

Instead of including the entire 
range of 1 through 1638 into one equivalence set and selecting 
a few representative samples, I recommend an alternative test-
design approach. First, divide the entire range of font sizes into 
sub-ranges, or logical subsets that are representative of the en-
tire set. The advantage of dividing the entire range into subsets 
is that it gives us better distribution of values across the range 
of possible values. Next, each time an abstract sub-range is 
specified, randomly generate a value within that defined sub-
range for use in that test. Random generation of values within 
a smaller range increases the variability of values being tested 
each time the sub-range is specified in a combinatorial test and 
increases test coverage using a greater number of unbiased 
samples from the population of all possible values across the 
entire font range. For example, I defined the following set of 
valid abstract ranges for the font size input variables: 
•	 small indicates a value between 1 and 9
•	 nominal is a value between 10 and 14
•	 large is a value between 15 and 24
•	 xLarge is a value between 25 and 48
•	 xxLarge is a value between 49 and 72
•	 xxxLarge is a value between 73 and 255
•	 ridiculouslyLarge is a value between 256 and 1638. 

Now, when a test specifies the small font subset, we can 
randomly select a value between 1 and 9 for that particular 
test. We (or our automated test) can randomly select a different 
value for subsequent tests that specifies a small font variable. 
The logical equivalent subsets you define may be different de-
pending on your perspective, level of confidence, and knowl-
edge of the underlying system. Fewer subsets mean fewer 
random values are covered in a fewer number of tests. Too 
many subsets of the entire population increases the number of 
tests but may decrease the potential for new or interesting in-
formation from redundant tests. There is no magic formula, 
but understanding the variables, how they are used internally, 
and how they affect the output condition under a variety of 
situations can help us determine how to define our subsets.

Let a Tool Do the Heavy Lifting
Trying to handcraft a set of pairwise tests in which every 

variable combination for each pair of input parameters is 
tested at least once is usually impractical. Fortunately, there 
are several tools available to help us produce a set of pairwise 
(or higher order) tests more efficiently. The tools simply read 
the data we provide and produce a subset of all possible tests 

based on a selected n-wise order of combinations and the vari-
ables we define for the feature we are testing. The input to the 
tool is essentially a model of the parameters, and the variable 
values that we assert are directly or indirectly associated with 
the output condition we are evaluating. A comprehensive list 
of other commercial and free tools is posted on the Pairwise 
Testing Web site. [3] 

Many of these combinatorial testing tools use algorithms 
based on orthogonal or other types of coverage arrays to pro-
duce a set of pairwise (or n-wise) tests. See the StickyNotes for 
more information on orthogonal or coverage arrays. 

For this article, I use the Pairwise Independent Combinato-
rial Testing (PICT) tool, which is freely available to the public 
on the Pairwise Web site. The PICT tool requires a text file 
input that lists the input variables for each interdependent 
parameter we want to include in our test matrix. Figure 2 il-
lustrates the initial input file that models the parameters and 
variables we will use in our combinatorial tests. 

But, when we analyzed the font feature, we discovered that 
if the Monotype Corsive font were selected, an event handler in 
the software set the checked properties either to true for both 
the bold and italic style checkboxes if either checkbox control 
were checked by the user, or to false (unchecked) if the user un-
checked either checkbox control. Also, Brush Script MT could 
only have style properties of either bold or bold and italic.

Remember, George Box said, “All models are wrong, but 
some models are useful.” This initial model of variable in-
puts is wrong! Using the input file in figure 2 would produce 
tests with at least one combination of a Monotype Corsive 
font with bold checked and italic unchecked and Brush Script 
MT with bold and italic styles unchecked. The tests with these 
variable combinations would result in false positives because 
these settings are invalid. This is a great example of why it is 
of paramount importance always to inspect and validate our 
models and the output of any testing tool. 

Of course, simply modifying the tool’s output is reckless 
and may inadvertently impact other variable combinations 
generated by the tool, potentially invalidating or diminishing 
the effectiveness of the set of combinatorial tests. To solve this 
problem, we need to be able to customize the tool’s output for 
invariant or conditional constraints between input variables. 
The PICT tool includes a BASIC-like programming syntax, al-
lowing us to customize the input data used by the tool. Figure 
3 illustrates the three rules we must add to our input model to 
constrain invalid combinations and give us better control over 

Figure 2: Initial input file of the simplified font dialog for the PICT tool



the tools output.
Now, anytime the Monotype Corsive font is specified in a 

test defined by the output from the tool, either both bold and 
italic parameters will be checked or both will be unchecked, 
and only italic or bold and italic will be selected for Brush 
Script MT font. Being able to deal effectively with conditional 
or invariant constraints prevents false positives and eliminates 
massaging the output to just “make it work” or simply ig-
noring some tests altogether.

Another way to improve test effectiveness and increase the 
likelihood of testing with the “right” values is to increase the 
number of different combinations that are tested. An output 
randomization feature in the PICT tool enables the tool to 
generate different sets of n-wise combinations from the popu-
lation of all possible combinations. Increasing the number of 
different n-wise combinations tested during the testing cycle 
can significantly enhance test coverage of different combina-
tions and potentially expose new issues. Figure 4 compares 
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two different sets of pairwise com-
binations produced by the same 
input model file processed by the 
PICT tool.

Testing Highly Likely 
Variables “Enough” 

Based on our experience, cus-
tomer profiles, and other informa-
tion, we might assert that some 
variables or combination of vari-
ables are used more frequently. 
There are several ways to increase 
the probability that important 
values are adequately covered in 
the tests. The easiest might be 
hard-coding important values. For 
example, if we needed to make ab-
solutely sure that a size 12 font is 
tested, we can simply hard-code 
that variable in our model. An-
other way to improve the prob-
ability of testing highly likely 
variables is to weight important 
variables. Figure 5 (see the Stick-
yNotes) illustrates how we modify 
the tool’s input file to give added 
weight to the nominal size, black, 
Arial font with the effects and 
styles unchecked.

Weighted variables have a 
higher probability of being reused 
over lower or unweighted variables 
after all n-wise combinations are 
satisfied. But, a weighted variable 
does not automatically increase the 
frequency of that variable. So, to 
guarantee we test specific combina-
tions, we can seed the PICT tool’s 

input model with important combinations. For example, 
figure 6 (see the StickyNotes) shows a tab-delimited file used 
to seed the PICT output and ensure that this specific combi-
nation is always tested while still producing all other n-wise 
combinations.

A sub-model of important parameter combinations is an-
other method to increase test coverage of important variable 
combinations. For example, if we need greater examination 
of the interaction between the font, size, and color variable 
combinations, we could bundle those parameters into a sub-
model. The order of n-wise combinations of a sub-model is 
independent of the parent model for higher orders of combi-
nations. Figure 7 (see the StickyNotes) illustrates a sub-model 
for the PICT input model for the font, size, and color param-
eters with an order of 2.

Sub-models increase the thoroughness of test coverage of 
certain parameter combinations, and this example increased 
the number of tests from approximately forty simple, pairwise 

Figure 3: Customizing the model used by the tool to generate the set of combinatorial tests

Figure 4: Randomizing the n-wise combinations increases test coverage



tests to more than eighty tests. Increasing the n-wise order of the sub-model to 3 
further increased the number of combinatorial tests to more than 300! That’s a lot 
of manual tests, but an automated, data-driven test case took only about thirty-five 
additional seconds to execute those 300+ tests, compared to the eighty tests identi-
fied in our pairwise-ordered sub-model in in figure 7.

Good-enough Oracles
There are different techniques and approaches to testing that help us evaluate 

the various capabilities and attributes of a project and expose different categories 
of potential flaws. Regardless of the testing approach, we always need some type 
of oracle in order to determine the outcome of any test. There are different kinds 
of oracles, but the effectiveness of any oracle depends on having a clear purpose or 
goal for each test case and the ability to articulate the important conditions to vali-
date specific test conditions, identify potential failures, or effectively deal with un-
expected conditions. Automated oracles often may be more effective at evaluating 
discrete events and computational logic, while humans are perhaps better suited to 
analyzing behavioral aspects of the product from a system-level or end-user per-
spective. The key is to use the most relevant oracle in the appropriate context.

In our example, the purpose of our test case is to verify whether the various 
font attributes are correctly applied to the selected string in our text editor and that 
various combinations do not trigger unexpected system behavior. In this case, since 
we are not testing the system-level APIs that provide the different properties, we 
can use the underlying system-level APIs to get the font properties in our text editor 
and compare them against the expected result identified by our input variables for 
each combinatorial test.

Advancing the State of the Practice
It is important to emphasize that this and any other technique can be misused 

by an untrained tester, who simply tries to test all input variables without con-
sidering the common output condition affected by those input variables or who 
does not have a clear purpose for the test case. Simply put, when you use a tool or 
technique incorrectly, you usually end up with incorrect or less-than-satisfactory 
results.

But, used in the appropriate situation, this technique can help skilled testers 
systematically produce from all possible combinations a subset of tests that pro-
vides adequate test coverage and has a high probability of exposing a significant 
number of multi-modal faults caused by variable interaction. The bottom line is 
that, compared to other approaches, a trained tester using this technique with a 
customizable tool is the most effective approach known today for testing variable 
interaction of complex, interdependent parameters.

Of course, the real quandary of testing any complex system is that any set of 
tests is merely a small sample of tests from the virtually infinite population of all 
possible tests. So, any approach to testing is likely to exclude some decisive tests 
and fail to uncover some important bugs. As we pursue our practice of software 
testing to become more effective in our testing, we should gain a richer under-
standing of the entire system under test and learn to use a variety of techniques, 
tools, methods, and approaches in the appropriate situations. {end}

bj.rollison@microsoft.com
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In 2009, the open source community witnessed a headline-catching lawsuit [1]: Best Buy, Samsung, JVC, 
and eleven other consumer electronics companies were named in a copyright infringement lawsuit—the 
scope of which is unprecedented. 

The suit alleges the defendants violated the terms of the GNU General Public License (GPL) by distrib-
uting products containing a tool called BusyBox that combines many UNIX utilities into a single executable 
that is commonly incorporated into household electronic devices. In the lawsuit, the defendants were al-
leged to have not made open source code available to downstream users as they were required to do under 
the terms of the GPL license, resulting in potential damages, injunctive relief, and legal fees. BusyBox has 
also been at the center of several other high profile GPL violations that have been settled with Extreme Net-
works, Monsoon Multimedia, Xterasys Corporation, High-Gain Antennas, and Verizon. 

 These enforcement actions drive home the importance of taking inventory of what open source software 
is included in your products, knowing what licensing obligations apply to each open source component, 
and taking action to comply with these obligations. Open source license compliance is particularly impor-
tant given the rapid growth of embedded computer systems, such as products—including Insignia Blu-ray 
Disc players and Samsung LCD HDTVs—identified in the BusyBox lawsuit against Best Buy. 

What Is Open Source Software?
Open source software refers to software in which the source code is made available to the public. The 

open source community and various development ecosystems can modify, improve, and incorporate the 
code into other works. By contrast, proprietary software is usually distributed only as machine-readable, 
compiled code. Open source software is often referred to as free and, while most open source software is 
indeed free of charge, “free” actually refers to the freedom to use, modify, and redistribute the source code 
so long as other licensing obligations are met.  

These licensing obligations are enabled by intellectual property (IP) rights which, in most legal jurisdic-
tions such as the United States and Canada, ensure that software is automatically protected by copyright 
as soon as an original work has been created. Copyright law grants software owners the exclusive right to 
reproduce their software and to create additional software based on the original protected work, as well 
as the right to distribute their software. In general, open source licenses use these exclusive rights to create 
and reinforce an ecosystem that ensures that source code remains open and accessible so that successive 
developers can innovate around it. These open source ecosystems freely propagate, since anyone failing to 
fully participate in the ecosystem may be violating license obligations and could be held liable for copyright 
infringement. While license obligations are indeed part of the extended cost of using open source, there are 
also significant benefits, including productivity gains and reduced development expense relative to propri-
etary software. Additionally, as in the case of Jacobsen v. Katzer [2], courts have recognized the substantial 
benefits of distributing copyrighted works under public licenses. The court noted that program creators 
may generate market share for their programs by providing certain components free of charge. Similarly, a 
programmer or company may increase its national or international reputation by incubating open source 
projects.

What Are Open Source Licenses?
The Open Source Initiative (OSI) is a public benefit corporation that refers to itself as the steward of 

the open source definition (OSD). The OSI is a community-recognized body for reviewing and approving 
licenses as OSD-conformant. A license must comply with the OSI’s ten distribution terms in order to be ap-
proved as open source. The three major requirements include royalty-free redistribution, available source 
code, and the license must allow for modifications and derived works (works based upon the licensed 
work). Merely making the source code available does not necessarily mean the licensor has permitted you 
to modify or redistribute the software. In fact, the OSI has criticized companies that have advertised their 
software as open source when the license was not approved by the OSI board. Such software might be more 
accurately described as “source available” software. 

More generally, license agreements are a type of contract. However, there are subtle differences between 
the interpretation of licenses and contracts that can have harsh implications for a party that is caught 
offside. For example, under a license it is easier to obtain an injunction when one’s property rights have 
been violated than it is for a breach of contract. An injunction orders a party to refrain from the infringing 
activity and can halt business operations, whereas the ordinary remedy for a breach of contract is damages. 

Why Should I Care About Open Source Licenses?
Open source software is rapidly growing as companies that initially cast a wary eye on it now realize 



its numerous benefits such as reduced cost and accelerated 
time to market.  While open source offers many benefits, it 
also heightens the probability of code contamination from 
an IP perspective. Code contamination occurs when content 
is brought into a development project without regard for the 
licensing or copyright obligations. 

Contaminated code can come back to haunt a company. 
In a merger, acquisition, or funding deal, uncertainty over IP 
ownership can generate risk, threaten successful closure, and 
affect software IP valuation and, consequently, overall busi-
ness valuation. As evidenced by recent court cases [3], open 
source license violations can result in litigation that can drag 
on for years, draining company resources and producing neg-
ative press and public scrutiny. 

What Are the Main Obligations of Open 
Source Licenses?

Despite the benefits of open source software, companies 
often shy away from it because they do not fully understand 
the obligations of various licenses. There is fear that using 
open source will require a company to give away all of its 
software for free—this is not accurate. Open source licenses 
can be diverse, ranging from permissive to restrictive. 

In the StickyNotes, you'll find a matrix showing six of the 
most frequently used open source licenses along with the as-
sociated license obligations. Please note this matrix is for il-
lustrative purposes only and is not an exhaustive list or expla-
nation of open source licenses. 
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Lessons Learned
Many products commonly contain hundreds or even thou-

sands of software components, and companies will increas-
ingly be expected to account for the software IP ownership 
and obligations associated with those products. As seen in this 
article, licensors are willing to enforce the terms of their open 
source licenses in court. The lawsuits mentioned above dem-
onstrate that open source users cannot simply ignore—know-
ingly or unknowingly—their licensing obligations without 
the risk of legal repercussions. The previous legal examples 
highlight the importance of understanding what open source 
software is, taking inventory of what open source is included 
in each product, identifying what licensing obligations apply, 
and ensuring compliance with these obligations. Fortunately, 
this process is now made easier with automated source-code-
scanning tools that can analyze and identify the presence of 
open source code and what type of licensing applies. {end}

khassin@protecode.com
kchinquee@protecode.com
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A project management office (PMO) that is engaged in 
and supportive of transitioning to Scrum can be a tremen-
dous boon. Members of the PMO often view themselves as 
protectors and supporters of a practice, so a PMO can help 
implement and spread agile practices across the organization. 
However, when the PMO is not properly involved, it can be 
a source of resistance as it tries to defend the current process, 
rather than improve it.

The natural response of most people in the PMO is to re-
sist the transition to Scrum, because much of the change is 
both personally and professionally frightening. Scrum scatters 
traditional project management responsibilities among the 
ScrumMaster, product owner, and the team, leaving project 
managers questioning their role. The absence of the PMO in 
most Scrum and agile literature adds to the natural concerns 
of PMO members. 

In this article, we will ease those fears by looking at the 
type of work performed by PMOs in organizations that have 
successfully transitioned to Scrum. We will look at the contri-
butions and work of the PMO in three areas: people, projects, 
and process.

People
Although it’s called the project management office, the 

PMO has tremendous influence on the people involved in a 
Scrum transition. An agile PMO should do the following:

Develop a training program. There is much to adopting 
Scrum that will be new and unfamiliar to many team mem-
bers. The PMO can be of tremendous assistance in putting to-
gether a training program, selecting outside trainers to deliver 
the training, or delivering the training themselves.

Provide coaching. Beyond training people, individual 
and small-group coaching is incredibly helpful. In a training 
class, the instructor says, “Here’s how to do a sprint planning 
meeting,” for example, and perhaps runs the class through an 
exercise to practice it. With coaching, someone with deep ex-
perience sits with the team and helps team members through 
their own real sprint planning meeting (or whatever skill is 
being coached). Early on, members of the PMO might not 
have these skills themselves, but they should focus on ac-
quiring them from outside coaches and then do the hands-on 
coaching themselves.

Select and train coaches. A successful Scrum initiative will 
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eventually lead to more coaching needs than the PMO can 
manage on its own. Members of the PMO should identify and 
develop coaches by watching the teams they help and then 
providing training or assistance to help selected individuals 
become skilled coaches. These coaches usually retain their 
current jobs but are given additional responsibilities, such as 
spending up to five hours per week helping a specific team.

Challenge existing behaviors. When the organization be-
gins to adopt Scrum, the members of the PMO look for teams 
who are falling back into old habits or whose old habits are 
preventing them from becoming agile. Later, members of the 
PMO can remind teams that Scrum is about continuous im-
provement and can help prevent the onset of complacency.

Projects
Although some project-oriented responsibilities go away 

with the change to an agile PMO, some responsibilities re-
main, including the following:

Assist with reporting. In most organizations large enough 
to have a PMO, there is usually something like a meeting or 
weekly report on the status of each project with the depart-

ment head. If this is a meeting, it should be attended by ap-
propriate project personnel, such as the product owner or 
ScrumMaster. If it is a weekly, standardized status report, the 
PMO can assist in preparing the report.

Assist with compliance needs. Many projects need to 
comply with standards (ISO 9001, Sarbanes-Oxley, and so 
on) or with organization-specific rules, such as those for data 
security. An agile PMO can assist teams by making them 
aware of such needs, advising them on how to comply, and 
serving as a central clearinghouse for tips and shared knowl-
edge on compliance and similar matters.

Manage the inflow of new projects. One of the most im-
portant responsibilities of an agile PMO is to assist in man-
aging the rate at which new projects flow into the develop-
ment organization. As described in chapter 10 of Succeeding 
with Agile [1], it is important to limit work to capacity. Oth-
erwise, work piles up, leading to a litany of problems. For 
each project completed, a new project of the same size can 
be started. The agile PMO can serve as gatekeeper and help 
the organization resist the temptation to start projects too 
quickly.
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Process
As keepers of the process, members of the PMO will work 

closely with the organization’s ScrumMasters to make sure 
Scrum is implemented as well as it can be. These process-re-
lated activities include the following:

Assist in establishing and collecting metrics. As it did be-
fore becoming agile, the PMO can identify and collect metrics. 
Scrum teams are even more leery of metrics programs than 
traditional teams, so this is an area where the PMO should 
proceed cautiously. One thing an agile PMO should collect is 
information on how well teams are doing at delivering value.

Reduce waste. The PMO should aggressively help the 
team eliminate all wasteful activities and artifacts from its 
process. An agile PMO should avoid introducing documents, 
meetings, approvals, and so on unless absolutely necessary. It 
should also help teams look for things that they are doing that 
might not be adding value.

Help establish and support communities of practice. A 
community of practice is a group of liked-minded or like-
skilled individuals. One of the most important things an agile 
PMO can do is to help encourage the formation of these com-
munities and then support them after they begin. Not only do 
communities of practice help Scrum spread through the orga-
nization, they also help spread any good idea from one team 
to another.

Create an appropriate amount of consistency across 
teams. Most teams, especially Scrum ones, bristle at the 
thought of consistency enforced through dictate. The best 
type of consistency across teams comes from most or all 
teams agreeing that a particular practice is a good idea. The 
agile PMO facilitates this by making sure good ideas spread 
rapidly among teams. Two practices they can use for this are 
communities of practice and shared coaches.

Provide and maintain tools. In general, tool decisions 
should be left to individual teams whenever possible. On oc-
casion, a community of practice might decide that there are 
sufficient benefits to choosing one tool for all projects. As 
a last resort, tool decisions can sometimes be made by the 
PMO, although this should be extremely rare. But, the agile 
PMO can assist teams by acquiring the appropriate tools and 
performing any configuration or customization necessary.

Coordinate teams. Because they work with individuals 
from many different teams, PMO members are vital in coor-
dinating the work of separate teams. Someone from the PMO 
will often be the first to notice when the work of two teams 
starts to diverge or overlap. PMO members can provide value 
to teams by alerting teams to these situations when they occur.

Model the use of Scrum. Through their intensive exposure 
to Scrum, most agile PMOs quickly realize Scrum’s useful-
ness as a general-purpose project management framework. At 
that point, many PMOs choose to use Scrum itself to run the 
PMO. They plan monthly sprints, conduct daily scrums, and 
so on just like any other team.

Work with other groups. The PMO can be of great as-
sistance to teams in working with other groups, especially 
human resources and facilities. A PMO can help explain to 
the facilities group the negative impact of spreading a team 
across two floors or of having programmers and testers from 

For more on the following topic go to 
www.StickyMinds.com/bettersoftware.
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the same team sitting separately. A good PMO will work with 
human resources to remove from the annual review process 
questions that discourage teamwork.

Renaming the PMO
Many PMOs choose to rename themselves to better match 

their revised role. Though there is no one standard name, I 
have heard these most frequently: Scrum center of excellence, 
Scrum competence center, Scrum office, and development sup-
port.

Many people have become cynical and suspicious of name 
changes and of well-crafted names. That cynicism will be di-
rected at the PMO if it is renamed but remains otherwise un-
changed. So, whatever it’s called, the PMO that supported the 
organization’s sequential development process will need to 
change more than just its name to succeed with Scrum. 

A PMO often has tremendous political clout and project 
experience. Though an adversarial relationship might work 
for a while, teams that have a PMO on board with Scrum 
not only avoid a possible source of resistance but also benefit 
from having a powerful ally. When possible, in transitioning 
to agile, choose to make friends rather than enemies. {end}

mike@mountaingoatsoftware.com
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TestComplete 8.0 
BEVERLY, MA—SmartBear Software announces the new release of Automat-
edQA TestComplete 8.0, which adds major new capabilities that boost pro-
ductivity of individual users and further streamlines enterprise-level automated 
testing. Overall, more than 120 new features and enhancements have been added, 
driven by TestComplete’s global community of thousands of loyal users.

Major features include:
•	 Test visualizer—TestComplete 8.0 automatically captures screenshots 

during test recording and playback. This enables quick and intuitive com-
parisons between expected and actual screens during test. 

•	 New automation for data-driven tests—Creating data-driven tests is now 
highly automated using a new wizard to access data sources in databases, 
Excel, and CSV files. Users can create data-driven tests without scripting, 
which significantly improves test productivity.

•	 Support for new platforms and technologies—Users can now perform au-
tomated testing of native and managed applications built with Microsoft 
Visual Studio 2010 and the .NET Framework 4. TestComplete 8.0 also 
supports new Web technologies and platforms such as Silverlight 4 and 
Firefox 3.6.

•	 SoftwarePlanner and other defect tracking tools—TestComplete 8.0 is 
better integrated with SoftwarePlanner, SmartBear’s development and test 
management software, featuring new capabilities to generate reports based 
on automated test runs and to automatically log defects. This version also 
introduces new integration with other defect-tracking tools—Atlassian 
JIRA and Axosoft OnTime—enabling users to post defects directly from 
the TestComplete user interface. 

For more information, visit smartbear.com.

Hansoft 6.1 
SWEDEN—Hansoft has released Hansoft 6.1. The new version includes exten-
sive support for the lean development technique kanban, with the unique ability 
to handle multiple parallel swimlanes of workflow.

“Kanban is hot in the development community right now, and we are proud 
to introduce not only the most extensive and easy to use support for kanban but 
also a unique support for kanbans with multiple swimlanes of workflow. We dis-
covered the importance of this when sitting down with demanding teams, looking 
at what was needed for kanban to really work in practice. Hansoft has the ability 
to combine lean and kanban with other methods such as Scrum and Gantt sched-
uling in the same project or program.”

New features include:
•	 Kanban support in the wall view—the most extensive and easy to use for 

your team
•	 Ability to create kanbans with multiple parallel swim lanes. This unique 

Hansoft feature helps the most demanding teams simplify advanced pro-
cesses.

•	 Extensive export-to-spreadsheet functionality exports all information from 
Hansoft to xls

•	 XML import and import of data into Hansoft with full support for custom 
columns for easy migration from other tools (other migration option tools 
also available)

For more information, visit hansoft.se/new-hansoft-6-1.
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by Rick Craig

How can I become a
better leader?
A good leader creates an environment that fosters self-motivation, which is largely done 
through establishing a common vision, providing the tools and training to facilitate success, 
and treating everyone with respect. How do you accomplish this? I rely on the Marine Corps 
Principles of Leadership, because this is what I know and they have proven to be successful. 
These principles are not unique to the Marine Corps. If you reflect on these principles, I think 
you will find that they are common sense and apply in almost every situation.

Know yourself and seek self-improvement: If you are learning, it will encourage your staff to 
do the same.

Be technically and tactically proficient: You don’t have to be an expert in every facet of 
testing, but you should understand the tools of the trade. 

Develop a sense of responsibility among your staff: Can you leave your staff for a day or 
week and know that things will continue to function smoothly? 

Make sound and timely decisions: I am not encouraging rash decisions, but delaying a deci-
sion can lead to inefficiency and potential morale problems.

Know your staff members and look out for their welfare: Is your staff underpaid? Over-
worked? Lacking respect? Addressing issues like these head on will motivate your staff even if 
you are unsuccessful in resolving the issues.

Keep your staff informed: Reading the staff into what is going on and the rationale behind it 
is a sign of trust and respect and will help prevent rumors and morale problems.

Take responsibility for your actions and the actions of your staff: Ultimately, if you are the 
leader, you will get “credit” for whatever your staff has done—good or bad. Give credit to 
your staff members for their contributions (your reward is the success of the mission) and ac-
cept responsibility for failures. 

Ensure that tasks are understood, supervised, and accomplished: Good leaders will express 
what they want and not how to do it. Allowing staff members to determine how to accom-
plish a task creates a motivating atmosphere and encourages innovation.

Train as a team: Learn common methods and terms, and establish esprit de corps.

Employ your staff in accordance with its capabilities: If your team’s business acumen is con-
ducting black-box testing, abandoning that expertise to pursue a path of only doing structural 
testing would not necessarily be a wise choice.

Set a good example: If you speak in one manner and behave in another, the rest of these prin-
ciples do not matter.
 
In addition to the Marine Corps Principles of Leadership outlined above, I would like to remind 
would-be leaders to establish high expectations of your staff but not to seek perfection. The so-
called zero-defect mentality inevitably squashes morale and stifles innovation. Good luck.

rcraig@sqe.com
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The Last Word

longer-term growth, cheating the company of a better, brighter 
future. 

What Can Product Owners Do to Ensure 
Quality?

As quality impacts product success, it should be a concern for 
the product owner as the individual who is first and foremost 
responsible for product success. To help get the quality right, 
product owners should apply the following recommendations:

Think products, not projects. A product owner should be 
responsible for a product for an extended period of time and 

ultimately manage the product life-
cycle. Embracing a product perspective 
means viewing a project as a means to 
an end—the project simply brings the 
next product version to life. Longer-
term responsibility counteracts the 
temptation to compromise quality in 
order to finish the current project fast 
and get the next release out as soon 
as possible. “Thinking products, not 
projects” creates a desire for sustained 
success and encourages long-term 
thinking.

Create a common understanding of 
quality. Make sure that a definition of 
“done” is available for each product 

and apply that definition properly. The definition should 
clearly state the general quality criteria that product incre-
ments must fulfill. “Done” usually requires that a (potentially) 
shippable product—executable software that has been tested 
and documented and could be released—is available at the 
end of each sprint. As a consequence, quality assurance and 
control measures form an integral part of the development 
work instead of being carried out at the end of the project 
as an afterthought. Be specific regarding what “tested” and 
“documented” mean for your product. Some teams with 
which I have worked used metrics to refine and measure the 
quality criteria. As the product owner, you have to apply the 
done criteria to accept or reject work results when reviewing 
items—only work results that fulfill all the done criteria can be 
accepted. Enforcing the definition of done makes the product 
owner the guardian of quality.

Product owners are responsible for product success. As a 
member of the Scrum team, the product owner collaborates 
with the ScrumMaster and team, as well as customers, users, 
and other stakeholders, to create a great product. Unfortu-
nately, product owners often focus on delivering functionality 
and tend to neglect quality—rather than viewing quality as an 
enabler to deliver new features faster and to create lasting value. 

Why Should Quality Matter to Product 
Owners?

Software quality significantly impacts product success: It 
influences customer satisfaction and 
brand equity, impacts the total cost of 
ownership and life expectancy of the 
product, and determines the product’s 
competitiveness. Therefore, quality 
matters; it plays a key role in creating 
great products, as I explain in more de-
tail below.

Customers will only be satisfied if 
the product’s functionality works reli-
ably and as expected. Defective soft-
ware not only leaves customers dissat-
isfied, frustrated, or angry, but it also 
damages brand equity. Think about 
the issues Microsoft experienced with 
Windows Vista, including performance 
and interoperability problems. As a consequence, the com-
pany discontinued the Vista brand, calling its next operating 
system Windows 7. Only when quality meets functionality is 
true value created.

Quickly releasing poor-quality software may achieve a 
short-term win, but it incurs technical debt—the software be-
comes difficult to extend and maintain. [1] This results in high 
development cost and long lead time for new functionality. 
Software with inadequate quality often has to be replaced 
sooner rather than later, resulting in a short life expectancy 
and a poor return on investment. 

Getting quality right is the prerequisite to leveraging cus-
tomer feedback on early product increments, swiftly releasing 
software in response to the latest market development, and 
quickly bringing new functionality to the market. Compro-
mising software quality means trading short-term gains for 

“Compromising software 

quality means trading 

short-term gains for 

longer-term growth, 

cheating the company of a 

better, brighter future.”

Product Owners Should Care 
About Quality
Software quality influences a product’s success, and the product owner is 

responsible for that success. 

by Roman Pichler | roman.pichler@romanpichler.com
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Minimize defects and unnecessary rework. Together with 
the team, regularly groom the product backlog, and be avail-
able to answer questions as they arise. Due to its dynamic na-
ture, the product backlog needs continued attention and care. 
New items emerge; existing ones are adjusted or removed. 
Items must be prioritized and estimated, and the high-pri-
ority items have to be detailed for the next sprint planning 
meeting. For example, user stories that are likely to be imple-
mented in the next sprint should now be small enough and 
have well-formed acceptance criteria. Jointly grooming the 
product backlog ensures that it contains the right items in 
the right order, and it increases the likelihood that a story’s 
implementation will meet the product owner’s expectation. 
When it comes to product owner availability, I often suggest 
the one-hour rule: Product owners should spend on average at 
least one hour per day with their teams. This ensures that the 
product owner is available to quickly answer questions and 
provide early feedback on work results.

Invest in quality. Accept that team members need time to 
create high-quality software. Regard agile development prac-
tices such as test-driven development and continuous integra-
tion as essential to ensure sustained product health. Allowing 
team members time to refactor the software or to experiment 

with new practices and tools may result in a lower velocity 
in the short term, but it speeds up development in the mid to 
long term.

Summary
Quality should be a concern for everyone on the Scrum 

team—the product owner, the ScrumMaster, and the team 
members. Since quality influences product success, it is in the 
product owner’s best interest to care about quality and to col-
laborate with the team to ensure that a product with the right 
quality is created. Neglecting quality may achieve short-term 
gains, but it wastes longer-term growth and a better, brighter 
future. {end}
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