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Why Quality Matters

A sizeable percentage of Better Software subscribers are 

involved with software testing, and there’s a software testing 

standard, ISO/IEC/IEEE 29119, that you all should know about. 

Similar to the debates between political parties gearing up for 

the 2016 US presidential elections, our industry has seen a good deal 

of both positive and negative commentary on whether this standard even 

makes practical sense.

To get the debate going, our cover feature consists of two articles—a first for our magazine. Jon Hagar, 

a committee member involved with the creation of ISO 29119, presents a wonderful introduction to this 

standard and why the testing community should pay attention to it. James Christie gives a convincing 

perspective on the dangers of adopting any standard, but especially this one.

To continue our theme of software quality, Jun Zhuang puts together his thoughts on the real effort it takes 

to embrace performance testing in his article, ”Planning to Performance Test Your App? Think Again!” 

Although I have been an advocate for upfront test development for years with my teams, I have a much 

better perspective of the why behind the benefits of upfront testing after reading Erick Fleming’s “Applying 

Test-Driven Development to Agile.”

To further the agile cause, Zuzi Sochova puts together a checklist of what she believes are the most 

important ingredients for project facilitators to get right with “Become a Great ScrumMaster.” In addition 

to these insightful feature articles, we have several fantastic columns I think you’ll enjoy reading.

We truly value your feedback. Let us and our authors know what you think of the articles by leaving your 

comments. I sincerely hope you enjoy reading this issue as much as I enjoyed working with our authors.

Ken Whitaker

kwhitaker@sqe.com

Twitter: @Software_Maniac
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Calvin College. Matt can be contacted at matt@xndev.com.
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com, and Better Software magazine. He also writes for popular video game journalism websites like GameSpot, IGN, and Paste 
Magazine, where he writes reviews, interviews, and long-form features. Josiah has been immersed in games since he was young, 
but more than anything, he enjoys covering the tech industry at large. Contact Josiah at jrenaudin@sqe.com.

Arlen Bankston is an established leader in the application and evolution of agile software development processes such as Scrum, 
kanban, and Extreme Programming. He is a lean Six Sigma master black belt, certified ScrumMaster trainer, and certified Scrum 
product owner. Arlen has led the integration of interaction design and usability practices into agile methodologies, presenting and 
training frequently at industry conferences and to Fortune 100 clients. You can contact Arlen at arlen.bankston@lithespeed.com.
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Yet that is exactly what happened in the example. If the 
two-person team were operating at maximum capacity, they 
could finish ten stories a week. If they multitasked to fill in time 
while waiting for work to be completed, how many features 
would get done? Fewer than ten; likely much fewer.

Single-Tasking and Partner Pairing
Taking a single-tasking approach with a team comprised 

of a developer and a tester, they can work on the same piece 
of work at the same time. Pairing resources may be viewed by 
executives as lazy or redundant. In this case, the two roles are 
doing different things: The programmer is writing code while 
the tester is looking for problems with that code. Put simply,  

the tester is testing and the pro-
grammer is programming. There is 
no redundancy.

Meanwhile, the tester is asking, 
“What about this?” “What about 
that?” “Why did you do this?” or 
“What happens if I put international 
characters in?” When the two switch 
to test mode, the programmer bene-
fits by learning how the tester thinks. 
The programmer will remember the 
techniques the tester uses and will 
consider them as she codes, pre-
venting categories of defects from 

occurring. As a result, the test/fix/retest cycle will have fewer 
loops improving quality and time to market. The same phe-
nomenon will naturally occur when the tester asks a question 
during programming that prevents an entire fix and retest cycle.

The benefits of pairing can really take place by not having 
to wait for a build while testing on the programmer’s computer. 
This introduces the “it works on my machine” risk, but in my 
experience, when you track those problems down, they often 
involve something a pair partner would catch, such as hard 
coding files on the programmer’s computer without putting 
them in version control. Pairing also limits the risks involved in 
a handoff when the tester is given work he does not understand 
or know what to do with. Unnecessary questions that usually 
cause delays are eliminated.

A small team is developing software, and on Monday, the pro-
grammer pulls a feature request. She completes the work in 
about an hour and kicks off a build. The software is ready by 
10 A.M., but the tester can’t start because he is busy working 
on something else. As a result, the just-completed work goes to 
the bottom of the stack. On Tuesday morning, the tester pulls 
the feature and begins testing, finding a serious bug within a 
half-hour. But the programmer can’t make the fix because she 
is working on something else. Wednesday morning, she fixes 
the bug in about ten minutes.

You know how this story is going to play out. The tester 
can’t work on the new fix until Thursday, but he has a question 
about the proper behavior, and the story is completed on Friday.

What could have been completed 
in four hours can drag out over 
a period of forty business hours. 
That represents a touch time of 10 
percent. The concept of touch time 
is represented as a percentage: the 
amount of time a piece of work is 
actively being worked on divided by 
the amount of time it is in progress.

If you’ve never experienced a low 
touch time environment like this, 
you are more fortunate than most. 
The example above may seem a bit 
extreme, but once you consider the 
time wasted waiting for analysis or preparing work waiting 
to be programmed, touch time is often below 10 percent. If 
you include the associated time spent planning and waiting for 
handoffs to deployment, touch time can be as low as 1 percent. 

Why Do We Do It?
Delays do happen when we develop software, and we want 

something to work on while we are waiting. So we pick up 
a second piece of work to complete, even if the first item be-
comes unblocked. As a result, touch time is reduced even fur-
ther, and time to market unfortunately becomes longer. In the 
spirit of resource utilization, it seems horribly inefficient to let 
a computer professional sit around waiting for a task to be-
come unblocked.

Technically Speaking

“In the spirit of resource 

utilization, it seems horribly 

inefficient to let a computer 

professional sit around waiting 

for a task to become unblocked.”

How Touch Time Impacts 
Delivery
Clever techniques like pair programming, continuous testing, and one-

piece flow can maximize everyone's time on any schedule.

by Matt Heusser | matt@xndev.com

http://www.TechWell.com
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be comfortable with the programming language used by the de-
veloper and might tune out, creating risk.  Some programmers 
won’t like workplace disruption when testers ask questions. 

The first step in moving toward one-piece flow is simple: 
Measure your touch time as a percentage of time the software 
is being actively worked on divided by total elapsed time. If 
touch time is low, make changes to increase it. A second pos-
sible measure is work in progress (WIP), which you can calcu-
late with the techniques documented in the book Why Limit 

WIP: We Are Drowning in Work. [1]
For teams that have a low touch 

time, reducing wait states, getting rid of 
the piles of stuff on top of desks, and 
eliminating multitasking can dramati-
cally improve overall individual and 
team performance. If your touch time is 
reasonable and you want to take things 
to the next level, consider an experiment 
with developer/tester pairing. {end}

Technically Speaking 

Achieving One-Piece Flow
One-piece flow, another term for achieving near 100 percent 

touch time, occurs when the team improves the speed of de-
livery for each feature (or story), which results in faster overall 
project delivery.

Given the many disruptions attacking developers throughout 
the day (email, meetings, support calls, and short breaks), it is 
unlikely the organization will achieve one-piece flow. Even if it 
comes close, there are risks. For example, the testers might not 

ISTQB Software Tester Certification has agile, 
advanced and experts paths that can show you 
the way, giving you recognition that sets you apart.

If you are ready to take the next step in your  
career, choose your software testing career path 
now at www.astqb.org/map.

Get to the next level in your 
software testing career.

Agile
Advanced

Expert

The Map to  

your  Career Success        

Click here to read more 
at StickyMinds.com.
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“We've seen a resurgence in the past few 

years around the value of user experience 

and what credibility people put around user 

experience.”

“There are so many companies 

out there … where their primary 

revenue stream, their primary 

interaction point with the customer 

is via a mobile application.”

For the full interview, visit
https://well.tc/IWAE17-4

Interviewed by: Josiah Renaudin

Email: jrenaudin@sqe.com

Genefa Murphy
Years in Industry: 10 in application delivery

Email: genefa.murphy@hp.com

“One of the biggest issues with 

mobile security is that it's still 

treated, in some respects, as an 

afterthought.”

“Being able to simulate or virtualize those 

network conditions in the testing side of the 

house, before you go to production, that's the 

real key to making sure you're testing the full 

context of the app.”

“You don't want to 

wait until you're in 

production to use 

your customers as 

guinea pigs.”

“If you want to be successful in 

testing the real app's performance, 

it's not just looking at the core 

fundamentals, but also looking 

at network conditions and the 

context of how that user is going 

to use your mobile application.”

“Today, we actually 

see a lot more 

customers starting to 

develop hybrid-based 

applications. The skills 

that they have in house 

tend to be more hybrid-

based.”  

With mobile, you have to test 

the three core pillars that we 

talk about. You have to test 

the functionality, you have to 

test the performance, and you 

have to test the security of the 

application.

Interview With an Expert

With 16 specialized courses, 

SQE Training’s Testing Training 

Weeks give software testers and QA 

professionals the skills they need to 

boost productivity, improve testing 

procedures, and build better software. Create a customized 

week of instruction and maximize your training investment—

the more training you take, the greater your savings.

TESTING
TRAINING

WEEKS

FALL SCHEDULE
2015

A

N D  S A V E

CO M B I NE

TRAINING WEEK

Green background Indicates 
courses pre-approved for Project 
Management Institute PDUs.

MOVE YOUR TESTING FORWARD

September 21–25, 2015
Washington, DC

October 19–23, 2015
Dallas, TX

November 2–6, 2015
San Francisco, CA

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY

Software Tester Certification—Foundation Level Mastering Test Design

Security Testing for Test Professionals Integrating Test with a DevOps Approach
DevOps Test Integration 

Workshop

Fundamentals of Agile Certification—ICAgile Agile Tester Certification
Agile Test Automation—

ICAgile

Mobile Application Testing
Mobile Test Automation 

Workshop

Essential Test Planning and Management 
Measurement & Metrics 

for Test Managers
Leadership for Test 

Managers
Test Improvement for 

Agile

Risk-Driven Software Testing Performance Load and Stress Testing

Learn more and discover ways to save at

sqetraining.com/trainingweek

http://www.TechWell.com
https://well.tc/IWAE17-4
mailto:jrenaudin@sqe.com
mailto:genefa.murphy@hp.com
http://www.sqetraining.com/training/events/trainingwk?utm_source=FallTWK&utm_medium=BSM17-4&utm_campaign=MKT-IntAdv
http://www.stickyminds.com


	 www.TechWell.com	 SUMMER 2015	 BETTER SOFTWARE 	 11

With 16 specialized courses, 

SQE Training’s Testing Training 

Weeks give software testers and QA 

professionals the skills they need to 

boost productivity, improve testing 

procedures, and build better software. Create a customized 

week of instruction and maximize your training investment—

the more training you take, the greater your savings.

TESTING
TRAINING

WEEKS

FALL SCHEDULE
2015

A

N D  S A V E

CO M B I NE

TRAINING WEEK

Green background Indicates 
courses pre-approved for Project 
Management Institute PDUs.

MOVE YOUR TESTING FORWARD

September 21–25, 2015
Washington, DC

October 19–23, 2015
Dallas, TX

November 2–6, 2015
San Francisco, CA

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY

Software Tester Certification—Foundation Level Mastering Test Design

Security Testing for Test Professionals Integrating Test with a DevOps Approach
DevOps Test Integration 

Workshop

Fundamentals of Agile Certification—ICAgile Agile Tester Certification
Agile Test Automation—

ICAgile

Mobile Application Testing
Mobile Test Automation 

Workshop

Essential Test Planning and Management 
Measurement & Metrics 

for Test Managers
Leadership for Test 

Managers
Test Improvement for 

Agile

Risk-Driven Software Testing Performance Load and Stress Testing

Learn more and discover ways to save at

sqetraining.com/trainingweek

http://www.TechWell.com
http://www.sqetraining.com/training/events/trainingwk?utm_source=FallTWK&utm_medium=BSM17-4&utm_campaign=MKT-IntAdv


12	 BETTER SOFTWARE	 FALL 2015	 www.TechWell.com

TH
IN

KS
TO

CK
PH

O
TO

S.
CO

M

http://www.TechWell.com
THINKSTOCKPHOTOS.COM


	 www.TechWell.com	 FALL 2015	 BETTER SOFTWARE 	 13

I
n 2013, after many years of development by interna-
tional working groups, the International Organization 
for Standardization (ISO) and Institute of Electrical and 
Electronics Engineers (IEEE) approved and jointly pub-

lished the first three parts of the ISO/IEC/IEEE 29119 software 
test standard [1]. The standard is segmented into five parts: test 
definitions and concepts, test processes, test documentation, 
test techniques, and keyword-driven testing. Part four (test 
techniques) should be approved within the next year, and part 
five (keyword-driven testing) should become available soon 
thereafter. For those unfamiliar with this standard, I’ll present 
an overview of the new ISO 29119 and explain why I believe it 
is important for the software testing community.

A Little History
ISO/IEC/IEEE 29119 is part of a series of ISO and IEEE 

standards dealing with processes, concepts, and artifacts for en-
gineering systems, software, and information technology. Each 
part of the test standard was developed through consensus by 
a working group of volunteer experts from more than twenty 
countries. The standards were refined and repeatedly voted on 
by national body members of the ISO and IEEE open balloting 
of volunteer groups.

I have participated in the production of numerous standards 
over the years—including as the IEEE project editor overseeing 
each part of the 29119 standard. The opinions and informa-
tion presented in this article are my own and do not necessarily 
represent the positions of the ISO, IEEE, IEC, or other mem-
bers of the working group and balloting groups who developed 
and approved this standard.

Why a Testing Standard Is Necessary
After thirty-five years in software and testing, I retired from 

full-time work to focus on numerous fronts. I’m now involved in 
speaking, writing, and supporting the software testing industry 
because I want to see it evolve to a higher standard of profes-
sionalism. When I started in software testing, there was almost 
no reference material. The Art of Software Testing [2] was just 
being published, and certainly no worldwide industry testing 
standards existed. I found then, and continue to find today, that 
many organizations desire a common baseline reference rather 
than a subjective, individualistic view of software testing.

My concept of a baseline reference comes from studying civil 
engineering before working with software. In land surveying, a 
baseline is a reference starting point. The early land survey base-
lines were often inaccurate, but they were the best available for 
activities such as defining a boundary for a person’s property. 
Over time the methods have evolved, baselines have improved, 
and the definition of property lines changed. I look at ISO 
29119 as an analogous baseline. Process standards in software 
may not be for every organization, but I have encountered com-
panies, organizations, and even countries that seek a reference 
baseline supported by a standards body.

A standard is typically viewed as an idea used as a measure, 
norm, or model in comparative evaluations. That is slightly 
different from the ISO definition of “A standard is a document 

that provides requirements, specifications, guidelines or char-
acteristics that can be used consistently to ensure that mate-
rials, products, processes and services are fit for their purpose.” 
[3] Both definitions allow the standard to be used as a refer-
ence point baseline. But for those organizations needing ISO 
requirements, where strict conformance is a goal, the standard 
supports this. Practitioners of ISO 29119 should keep the con-
cepts of baseline, guidelines, context, and comparative evalua-
tion in mind when starting to use it, especially in the relatively 
immature software test industry.

Today’s standard is a starting point. Ideas and open subjects 
not yet defined or incorrect in the current ISO 29119 standard 
are subject to correction and improvement over time, based 
on test industry use and input. This is how the ISO and IEEE 
maintain and improve their standards.

If any standard does not properly address industry input, 
then over time it has to be changed in order to provide value to 
the community it serves. However, before judging the validity 
of the ISO 29199 standard, we should first read and consider 
its concepts and practices instead of forming opinions based on 
articles, conference proceedings, and blog postings.

The Five Parts of ISO 29119

ISO/IEC/IEEE 29119-1 Software Testing: Concepts and 
Definitions

This first part introduces test vocabulary and concepts. It 
does not contain requirement statements. It includes examples 
of testing roles within different lifecycle models. This is benefi-
cial to a testing team that does not have definitions of common 
test concepts or terminology. I have found this useful for orga-
nizations that are looking at ways to improve internal testing 
or work with an outside test contractor.

ISO/IEC/IEEE 29119-2 Software Testing: Test 
Processes

Part two of the standard defines a generic software test pro-
cess model, addressing the testing organization, test manage-
ment, and test execution levels relying on a risk-based testing 
approach. Major software test management stages are de-
fined, including test planning, monitoring and controlling, and 
completion. Test processes document the importance of test 
design and test implementation, environment, execution, and 
reporting. This part includes descriptions that can be used with 
contractual or regulatory documents. In ISO 29119, each test 
process is further described with an introduction, a purpose, 
outcomes, activities and tasks, and informational items. An ap-
pendix provides a partial example of a test design process.

When there is no existing test organization or test processes, 
a testing team should be able to use this standard to establish 
a minimal set of baseline processes. Another team lacking or-
ganization processes might use the standard to justify estab-
lishing a company software test policy statement. Finally, an 
established testing organization might use 29119-2 to perform 
an internal process improvement assessment.

http://www.TechWell.com
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ISO/IEC/IEEE 29119-3 Software Testing: Test 
Documentation

The third part of the standard aligns test documentation 
with test processes of part two. Figure 1 shows a summary 
of the documentation outlined and defined in part three. The 
standard provides examples of how this documentation can be 
used for traditional and agile projects. 29119-3 can be used by 
itself without other parts, and not all defined documents would 
need to be produced with tailored conformance.

This documentation standard not only works with an in-
ternal testing department, but also can be used to define the 
documents a testing service provider should be required to 
create.

ISO/IEC/IEEE 29119-4 Software Testing: Test 
Techniques

This part provides definitions of common software test de-
sign techniques to aid in the development of test cases. The 
current list of test techniques was selected because they had 
historic usage and references; not every test technique in the 
literature is presented. Part four addresses structural white box 
and specification black box test techniques, as well as testing of 
quality characteristics, as shown in figure 2.

The steps necessary to derive test conditions, coverage 
items, and test cases define each technique. And for each test 
technique, support measures are defined that can be used to 
assess test coverage. I expect that this part of the standard will 
be used so that test techniques will be consistently applied and 
consistently measured.

In future revisions of the standard, new test techniques that 
are identified can be easily added.

ISO/IEC/IEEE 29119-5: Keyword-Driven Testing
Part five defines software tests using common structures, 

called keywords. Users of this part will create keyword-driven 
test specifications, corresponding frameworks, or test automa-
tion based on those keywords. Keyword-driven testing can be 
used when creating a tool that complies with an ISO/IEEE in-
dustry standard, as well as projects looking for a standard to 
drive keyword test cases.

Applying ISO 29119 to Your Organization
In my experience, standards and models, such as the CMMI, 

waterfall lifecycle, or agile approaches, have to be tailored to 
the local software context. The same should be true for any or-
ganization considering using ISO 29119. In organizations not 
seeking complete conformance to the standard, clause two in 
each part of the standard defines how to perform conformance 
tailoring. As with any changes to conformance requirements, 
tailoring a standard assumes that you’ll need stakeholder ap-
proval.

Critics to the standard have expressed concern that users 
will rigidly apply a mandatory standard and inhibit new testing 
ideas. Any technology or standard can be the subject of misuse, 
but this does not mean approaches should not be standard-
ized. Ultimately, the marketplace will decide if ISO 29119 is 
a net positive gain toward improving the consistency and re-
liability of our industry. Many companies, organizations, and 
even countries are starting to use parts of this standard and 
finding it helpful. As with any standard, teams must carefully 
and thoughtfully craft their application of the standard rather 
than naively follow the full process set.

The ISO 29119 standard is not intended to be viewed as the 
state of the art or a best practice. Lack of quality testing stan-
dards is a potential issue for parts of our industry, and this stan-
dard captures existing processes, concepts, and methods that 
work for ISO/IEEE-supporting organizations. No standard can 
be a panacea, but the standard can provide a baseline reference 
for potential users with the following benefits:

•	 Companies need a common basis for conducting testing, 
internally or with other companies.

•	 Companies engaged in international business with lan-
guage barriers need a unified standard (the standard has 
been translated into the languages of ISO members).

•	 Immature test organizations can treat the standard as a 
quick-start reference on software testing, including test 
policy, test management, test planning, and test case de-
sign.

•	 Regulatory organizations and governments need an 
ISO/IEEE industry-approved baseline.

•	 Companies and organizations performing process as-
sessment or continuous improvement can use the stan-

Figure 1: List of potential test documents Figure 2: List of potential test design techniques
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dard as an accepted ISO/IEEE baseline.
•	 Testing tool vendors can use the standard as a baseline 

for testing software features and functions.
•	 Training and research organizations (professional and 

universities) can train a new generation of testers with 
an established baseline.

The Journey Continues
In a world where software quality must dramatically im-

prove, I view the debate on the effectiveness of the ISO 29119 
standard as necessary and as a potential  source of improvement. 
As a contributor to the standard, I will do my best to ensure 
constructive comments from the test community are considered 
in future versions and parts under ISO and IEEE procedures for 
due process and consensus. The approaches and concepts of this 
standard represent input from members of the ISO and IEEE—
organizations that have a history of producing standards. If the 
standard is found to be prescriptive and overly detailed in pro-
cess, then this needs to be fed back into future revisions. 

None of us recommending the use of standards can stop 
managers, companies, and countries from abusing standards—
especially those who feel their individual expertise or creativity 
is being devalued. We can, however, encourage testers to build 
skills, learn about the standard, carefully consider it, and tailor 
it for their specific projects. The ultimate goal is to use a base-
line standard that provides customer value. {end}

embedded@ecentral.com
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I
n August 2014, I gave a talk attacking ISO 29119 at the 
Association for Software Testing’s conference in New 
York. [1] That gave me the reputation for being opposed 
to standards in general—and testing standards in partic-

ular. I do approve of standards, and I believe it’s possible that 
we might have a worthwhile standard for testing. However, it 
won’t be the fundamentally flawed ISO 29119.

Technical standards that make life easier for companies and 
consumers are a great idea. The benefit of standards is that 
they offer protection to vulnerable consumers or help practi-
tioners behave well and achieve better outcomes. The trouble 
is that even if ISO 29119 aspires to do these things, it doesn’t.

Principles, Standards, and Rules
The International Organization for Standardization (ISO) 

defines a standard as “a document that provides requirements, 
specifications, guidelines or characteristics that can be used 
consistently to ensure that materials, products, processes and 
services are fit for their purpose.” [2]

It might be possible to derive a useful software standard 
that fits this definition, but only if it focuses on guidelines, 
rather than requirements, specifications, or characteristics. Ac-
cording to ISO’s definition, a standard doesn’t have to be all 
those things. A testing standard that is instead framed as high-
level guidelines would be consistent with the widespread view 
among regulatory theorists that standards are conceptually like 
high-level principles. Rules, in contrast, are detailed and spe-
cific. [3] One of ISO 29119’s fundamental problems is that it is 
pitched at a level consistent with rules, which will undoubtedly 
tempt people to treat them as fixed rules.

Principles focus on outcomes rather than detailed processes 
or specific rules. This is how many professional bodies have 
defined standards. They often use the words principles and 
standards interchangeably. Others favor a more rules-based ap-
proach. If you adopt a detailed, rules-based approach, there is 
a danger of painting yourself into a corner; you have to try 
to specify exactly what is compliant and noncompliant. This 
creates huge opportunities for people to game the system, dem-
onstrating creative compliance as they observe the letter of the 
law while trashing underlying quality principles. [4] Whether 
one follows a principles-based or a rules-based approach, regu-
lators, lawyers, auditors, and investigators are likely to assume 
standards define what is acceptable.

As a result, there is a real danger that ISO 29119 could 
be viewed as the default set of rules for responsible software 
testing. People without direct experience in development or 
testing look for some form of reassurance about what consti-
tutes responsible practice. They are likely to take ISO 29119 at 
face value as a definitive testing standard. The investigation into 
the HealthCare.gov website problems showed what can happen.

In its March 2015 report on the website’s problems, the US 
Government Accountability Office checked the HealthCare.gov 
project for compliance with the IEEE 829 test documentation 
standard. [5] The agency didn’t know anything about testing. 
They just wanted a benchmark. IEEE 829 was last revised in 
2008; it said that the content of standards more than five years 

old “do not wholly reflect the present state of the art.” [6] Few 
testers would disagree that IEEE 829 is now hopelessly out of 
date.

The obsolescence threshold for ISO 29119 has increased 
from five to ten years, presumably reflecting the lengthy pro-
cess of creating and updating such cumbersome documents 
rather than the realities of testing. We surely don’t want regu-
lators checking testing for compliance against a detailed, out-
dated standard they don’t understand.

Scary Lessons from the Social Sciences
If we step away from ISO 29119, and from software de-

velopment, we can learn some thought-provoking lessons from 
the social sciences.

Prescriptive standards don’t recognize how people apply 
knowledge in demanding jobs like testing. Scientist Michael 
Polanyi [7] and sociologist Harry Collins [8] have offered valu-
able insights into tacit knowledge, which is knowledge we pos-
sess and use but cannot articulate. Polanyi first introduced the 
concept, and Collins developed the idea, arguing that much 
valuable knowledge is cultural and will vary between different 
contexts and countries. Defining a detailed process as a stan-
dard for all testing excludes vital knowledge; people will re-
spond by concentrating on the means, not the ends.

Donald Schön, a noted expert on how professionals learn 
and work, offered a related argument with reflection in action. 
[9, 10] He argued that creative professionals, such as software 
designers or architects, have an iterative approach to devel-
oping ideas—much of their knowledge is understood without 
being expressed. In other words, they can’t turn all their 
knowledge into an explicit, written process. Instead, to gain ac-
cess to what they know, they have to perform the creative act 
so that they can learn, reflect on what they’ve learned, and then 
apply this new knowledge. Following a detailed, prescriptive 
process stifles learning and innovation. This applies to all soft-
ware development—both agile and traditional methods.

In 1914, Thorstein Veblen identified the problem of trained 
incapacity. [11] People who are trained in specific skills can lack 
the ability to adapt. Their response worked in the past, so they 
apply it regardless thereafter. Kenneth Burke built upon Ve-
blen’s work, arguing that trained incapacity means one’s abili-
ties become blinders. [12] People can focus on the means or the 
ends, not both. Their specific training makes them focus on the 
means. They don’t even see what they’re missing. This is goal 
displacement, and the dangers for software testing are obvious.

The problem of goal displacement was recognized before 
software development was even in its infancy. When humans 
specialize in organizations, they have a predictable tendency to 
see their particular skill as a hammer and every problem as a 
nail. Worse, they see their role as hitting the nail rather than 
building a product. Give test managers a detailed standard, and 
they’ll start to see the job as following the standard, not testing.

In the 1990s, British academic David Wastell [13] studied 
software development shops that used structured methods, the 
dominant development technique at the time. Wastell found 
that developers used these highly detailed and prescriptive 

http://www.TechWell.com


18	 BETTER SOFTWARE	 FALL 2015	 www.TechWell.com

methods in exactly the same way that infants use teddy bears 
and security blankets: to give them a sense of comfort and help 
them deal with stress. In other words, a developer’s mindset 
betrayed that the method wasn't a way to build better software 
but rather a defense mechanism to alleviate stress and anxiety.

Wastell could find no empirical evidence, either from his 
own research at these companies or from a survey of the find-
ings of other experts, that structured methods worked. In fact, 
the resulting systems were no better than the old ones, and 
they took much more time and money to develop. Managers 
became hooked on the technique (the standard) while losing 
sight of the true goal. Wastell concluded the following:

“Methodology becomes a fetish, a procedure used with 
pathological rigidity for its own sake, not as a means to an 
end. Used in this way, methodology provides a relief against 
anxiety; it insulates the practitioner from the risks and uncer-
tainties of real engagement with people and problems.” [14]

Developers were delivering poorer results but defining that 
as the professional standard. Techniques that help managers 
cope with stress and anxiety but give an illusory, reassuring 
sense of control harm the end product. Developers and testers 
cope by focusing on technique, mastery of tools, or compliance 
with standards. In doing so they can feel that they are doing a 
good job, so long as they don’t think about whether they are 
really working toward the true ends of the organization or the 
needs of the customer.

Standards Must Be Fit for Their Purpose
Is all this relevant to ISO 29119? We’re still trying to do a 

difficult, stressful job, and in my experience, people will cling 
to prescriptive processes and standards that give the illusion of 
being in control. Standards have credibility and huge influence 
simply from their status as standards. If we must have stan-
dards, they should be relevant, credible, and framed in a way 
that is helpful to practitioners. Crucially, they must not mislead 
stakeholders and regulators who don’t understand testing but 
who wield great influence and power.

The level of detail in ISO 29119 is a real concern. Any 
testing standard should be in the style favored by organizations 
like the Institute of Internal Auditors (IIA), whose principles-
based professional standards cover the entire range of internal 
auditing but are only one-tenth as long as the three completed 
parts of ISO 29119. [15] The IIA’s standards are light on detail 
but far more demanding in the outcomes required.

Standards must be clear about the purpose they serve if 
we are to ensure testing is fit for its purpose, to hark back to 
ISO’s definition of a standard. In my opinion, this is where ISO 
29119 falls down. The standard does not clarify the purpose 
of testing, only the mechanism—and that mechanism focuses 
on documentation, not true testing. It is this lack of purpose, 
the why, that leads to teams concentrating on standards com-
pliance rather than delivering valuable information to stake-
holders. This is a costly mistake. Standards should be clear 
about the outcomes and leave the means to the judgment of 
practitioners.

A good example of this problem is ISO 29119’s test com-

pletion report, which is defined simply as a summary of the 
testing that was performed. The standard offers examples for 
traditional and agile projects. Both focus on the format, not 
the substance of the report. The examples give some metrics 
without context or explanation and provide no information or 
insight that would help stakeholders understand the product 
and the risk and make better decisions. Testers could comply 
with the standard without doing anything useful. In contrast, 
the IIA’s standards say audit reports must be “accurate, objec-
tive, clear, concise, constructive, complete, and timely.” Each 
of these criteria is defined briefly in a way that makes the stan-
dard far more demanding and useful than ISO 29119, in far 
less space.

It’s no good saying that ISO 29119 can be used sensibly and 
doesn’t have to be abused. People are fallible and will misuse 
the standard. If we deny that fallibility, we deny the experience 
of software development, testing, and, indeed, human nature. 
As Jerry Weinberg said, “No matter how it looks at first, it’s 
always a people problem.” [16]

Any prescriptive standard that focuses on compliance with 
highly detailed processes is doomed. Maybe you can buck the 
system, but you can’t buck human nature. {end}
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help mitigate security breaches in the system (figure 1).
With additional conversations with stakeholders, the team 

has established a set of criteria to help complete the story 
forming the basis of the automated tests (figure 2).

In this example story’s acceptance criteria, the use of impre-

cise language is an attempt to vaguely document what is ex-
pected to validate. This is intentional and will become evident as 
an important concept when applying TDD to the agile process.

Test-Driven Functional Tests
The first bullet point on the story card in figure 2 describes 

an expected behavior from a user interface perspective and rep-
resents a good starting point for our overall story. This will be 
used to begin the test-driven approach.

In true test-driven fashion, a JavaScript test is written before 
implementing any production code, and because the scenario 
implies user interactions, an automation tool will be used to 
control a browser and to assert the expected outcome from the 
app’s user interface (figure 3).

This test specifically opens a browser window, navigates to 
the appropriate section, enters a value for the password, and 
verifies that a particular message is displayed on the screen. 
Because it incorporates multiple parts of the overall story (a 
vertical slice), it is a functional (or end-to-end) test that is the 
primary driving force for the rest of our test code. Some people 
may recognize this approach as reminiscent of acceptance test-

I
n the agile software development community, we value 
the delivery of working software through an incremental 
and iterative approach. Teams are encouraged to main-
tain close collaboration with project stakeholders in 

order to elicit feedback on their progress. This feedback is then 
incorporated into future iterations and, ideally, will increase 
the likelihood of producing the most valuable features.

However, as projects evolve, the code typically becomes in-
creasingly more complicated and requires additional amounts 
of cognitive reasoning. This mental overhead can affect the 
team’s ability to adapt to new requirements and can ultimately 
hinder the agile process. Complexity is an agile killer and 
should be mitigated before too much technical debt is accu-
mulated.

As a point of fact, great results can be obtained simply 
through the use of core engineering practices and test-driven 
development (TDD).

Combating the Effects of Complexity
To combat the spiraling effects of an ever-expanding set of 

requested features, teams can adopt various engineering prac-
tices that help maintain a reasonable level of complexity while 
ensuring the necessary flexibility with regards to changing busi-
ness needs. These practices include the use of modularization, 
design patterns, pair programming, continuous integration, 
and test-driven development.

Continuous integration can help strengthen the stability and 
confidence of a system that relies heavily on the presence of 
automated tests. Essentially, these tests provide constant veri-
fication of new and existing behavior that enables the team to 
experiment with alternative functional or technical implemen-
tations. Unfortunately, most teams struggle with adding a com-
petent level of tests that voids many of the benefits gained from 
continuous integration.

In test-driven development, incremental and iterative pro-
gramming concepts are married with the discipline of writing 
automated tests. If you look at any definition for TDD, you 
will find references to Kent Beck’s Test-Driven Development. 
[1] In this influential work, he describes the practice of driving 
development with automated tests—with the ultimate goal 
of producing clean code that works—with two simple rules: 
“Write new code only if an automated test has failed” and 
“Eliminate duplication.”

Starting the TDD Flow
In the TDD process, start with a particular story chosen 

from a prioritized list of backlog items that has been carefully 
crafted with appropriate information based on business value. 
With value in mind, the story should consist of a vertical slice 
of functionality, meaning that all components of the system are 
incorporated into the implementation. For a web application, 
this will typically include user interface elements and the asso-
ciated server side functionality.

Let’s look at an example story about password strength. 
A security expert stakeholder needs a feature that encourages 
users to choose an appropriately complex password in order to 

Figure 1: Initial password strength story card

Figure 2: Completed password strength acceptance criteria
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driven development.
The test will initially fail due to the fact that none of the 

functionality in question has been implemented. The next step 
is to identify the minimal amount of code necessary to make 
the failing test pass to refactor or eliminate any code duplica-
tion. At this point, we could simply implement a shell of the 
overall functionality in order to get the test to pass. TDD en-
courages the simplest implementation, in contrast to adding 
code that may not be needed.

The second item of acceptance criteria in figure 2 is very 
similar to the first test case, but with a different expected out-
come, verifying that the message output will have different col-
orized font.

Test-Driven Unit Tests
To finalize the test case development for this sample story, 

the third criterion needs to be treated differently. While the test 
case in figure 3 was primarily focused on high-level interac-
tions of the UI, isolated unit testing could be used to validate 
the third acceptance criterion.

For example, figure 4 shows a test case that uses an algo-
rithm that verifies password strength, starting with the simplest 
test that describes an expected outcome and then drives the 
implementation from there.

This test uncovers the details of our initial implementation, 
such as establishing an appropriate naming convention for the 
function along with its inputs and expected outputs. It may 
seem trivial, but it’s an intricate part of the test-driven mindset 
and critical for the overall flow of TDD.

Once the minimal code necessary has been implemented 
to make this test pass, move on to another scenario. Figure 5 
shows testing for a negative condition and should be easy to 
add to the original test case.

Adding test coverage to an established baseline to reject 
weak passwords has the benefit of evolving the test code in 

an incremental fashion. This approach can be pivotal in a de-
veloper’s adoption of TDD, as it takes time to learn what se-
quence of tests is needed to drive an implementation. Figure 
6 verifies the positive outcome of providing a password that 
is approved by the strength algorithm and should help drive 
the bulk of the implementation logic. When implementing the 
minimal amount of test code, existing test cases should be run 
to provide feedback on the effects of any new code.

With practice, an engineer can easily move between the test 
and implementation code with a natural cadence.

Conclusion
TDD is a disciplined technique for validating implementa-

tions, but it is also useful to incrementally discover the best im-
plementations of a proposed system. This has amazing benefits:

•	 Encourages radical simplification of the code
•	 Allows the design to progressively evolve as business re-

quirements change
•	 Encourages developers to remain focused on imple-

menting what is needed to make a test pass
•	 Provides a significant level of test coverage to help main-

tain a healthy confidence in the system

Incorporating TDD into your software development pro-
cess is a mechanism for increasing developer confidence around 
code changes, and, therefore, it can encourage experimentation 
even in the wake of a growing code base. {end}

erick.fleming@braintrustgroup.com

Figure 3: User interface test written up front

Figure 4: Test case that verifies password strength

Figure 5: Test case enhanced to validate negative conditions

Figure 6: Enhancing test case

Click here to read more at StickyMinds.com.
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is never completely hands off. Be prepared to manage an invest-
ment of your and your team’s time. In the long run, there are 
many benefits to implementing performance testing with in-
ternal resources, some of which include better integration with 
other teams involved in the SDLC, better quality control, and 
potentially more cost-effective.

Details regarding outsourcing considerations are out of the 
scope of this article. Instead, I will focus more on the internal 
implementation.  

Finding a Good Performance Test Engineer 
Isn’t Easy

Taking advice from the saying “Well begun is half done,” 
you need an experienced, skilled performance engineer to jump-
start a performance testing initiative. You should expect him to 
lay a solid foundation and establish the necessary process for 
the practice to be successful from the very beginning.

A good performance engineer should be experienced with all 
facets of performance work, including requirements gathering, 
test planning, test design, scripting, test execution, problem-
solving, and performance analysis. This person must have a 
firm grasp on the overall process and broad knowledge of tools, 
protocols, infrastructure, and programming and scripting lan-
guages. 

The bad news is that good performance test engineers are in 
short supply.

One of the companies I worked for had an opening for a 
senior performance engineer. We interviewed candidate after 
candidate but could not find one who was up to our standards. 
Some candidates claimed they had done performance testing be-
fore, but what they really did was run scripts created by others. 
Some might have worked under the supervision of someone 
who was more experienced and knew part of the process but 
not everything. Keep in mind that a résumé does not necessarily 
reflect one’s true capability.

Now, let’s forget this challenge for a moment and think about 
the time and money you have to spend on listing the position, 
paying a headhunter, searching, screening, interviewing, and 
bringing the new person onboard. Do you still want to do it? 

Performance Testing Can Be Expensive
There are several costs associated with performance testing.

Personnel Compensation and Retention
Congratulations for finding someone you think can do the 

job. Now, how much are you willing to compensate her? Fair 
market value of an experienced performance engineer should be 
no less than a good software developer. 

If this person turns out to be a huge benefit to your organiza-
tion, you must do everything you can to keep her; otherwise, 
you will have to go back to the market and find a replacement. 
It’s going to be more costly this time because when an employee 
exits, she takes with her the knowledge she gained about the 
system, process, and infrastructure during her tenure with your 
company. To make matters worse, critical project delivery could 
be jeopardized.

S
evere performance issues in the production environ-
ment could have a devastating impact on a company’s 
revenue, as well as on its image. According to a study 
by Strangeloop Networks, a site that loads in three 

seconds experiences 22 percent fewer page views, a 50 percent 
higher bounce rate, and 22 percent fewer conversions than a 
site that loads in less than one second. [1]

However, there is more to performance testing than just 
hiring someone who claims to be a performance test expert. If 
you expect quick return on your investment, you may be in for 
a rude awakening. There are many aspects you might want to 
consider before committing to performance testing:

•	 You have to make so many decisions that it will make 
your head spin

•	 Good performance test engineers are in short supply
•	 Performance testing is expensive—very expensive
•	 Adopting performance testing may cause tension among 

your employees
•	 The return on investment is hard to measure

Decisions, Decisions, Decisions
Figure 1 shows a high-level decision-making processes that 

should be taken into account when planning for performance 
testing.

Your first decision is whether to outsource performance 
testing. If your organization doesn’t have the capacity or exper-
tise, outsourcing may be the best choice. However, outsourcing 
can carry significant risks. For example, the actual delivery 
quality is not always as high as promised. 

Outsourcing can be onshore or offshore, with contracts 
ranging from short term to long term. Regardless, outsourcing 

Figure 1: Performance testing decision process
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One of my friends started the performance testing practice 
for a company, then left to pursue a better opportunity. More 
than a year later, I happened to learn that the company was still 
looking for his replacement. When this takes place, a company 
may decide to drop the performance testing position and won’t 
reconsider hiring a performance engineer again until perfor-
mance issues erupt in production, which could be very costly.

Testing Environment
To avoid disrupting the normal production operation, there 

should be a dedicated environment that is identical to produc-
tion to run performance tests against. Identical to production 
generally means the test environment uses the same hardware, 
configuration, and software.

This ideal environment is often too costly or impractical to 
build. As an alternative, a possible compromise is to create a test 
environment that is as similar as possible to production. For ex-
ample, you could use a system with half or a third or a quarter 
of the production’s capacity, but except for capacity, you must 
make sure this system is identical in all other aspects. The more 
the testing environment deviates from production, the more dif-
ficult it is to use performance testing results to forecast actual 
production performance or to replicate production issues.

You also need machines to drive the desired load and run 
other software to gather the performance data when running 
tests. The good news is that these should be available at a much 
lower cost.

Don’t forget about ongoing costs for continuous operation. 
The performance test environment needs to be updated and 
maintained with any production changes, including hardware 
updates, configuration changes, and software version upgrades 
and updates.

Testing and Monitoring Tools
Now that you have a performance test engineer on board 

and a performance test environment, you’ll need to acquire the 
necessary tools to test and gather performance measurements. 
Most performance testing tools have basic monitoring capability 
built in, but sometimes you might need another one in order to 
gain more in-depth information regarding what is taking place 
within your system. Generally speaking, you have three options: 
build a tool yourself, pick an open source tool, or purchase a 
commercial tool.

Unless you want to enter the software performance testing 
market or have an enormous testing budget, the build-it-your-
self option could be the most expensive option, and success 
cannot be guaranteed.

The second option is to use open source tools, and there are 
some good ones readily available. But there is a catch: If you run 
into issues, there is usually no one to call for support. However, 
you can get answers or advice from community support most of 
the time.

The third option is to purchase a commercial tool. This usu-
ally includes technical assistance, though it does not necessarily 
mean you will receive quality and timely customer support. My 
word of caution is to not acquire a tool based on a salesperson’s 

pitch or from viewing a demo. The tool may be able to accom-
plish what you want to achieve, but there might be a less expen-
sive one, too. Over the years, I have known companies that have 
bought performance tools only to let them sit on shelves col-
lecting dust due to the fact that no one knew how to use them 
properly.

Tool selection is typically the performance engineer’s choice, 
i.e., he recommends a tool he is comfortable with using as long 
as it’s suitable for the job. Of course, your company may have 
other considerations in tool selection, such as cost or standard 
tools already in use. It is always a good idea to do some compre-
hensive evaluations to decide on a tool that is the cheapest but 
still able to satisfy your short-term and long-term testing needs.

Performance Testing Can Cause Tension
Now that you have the primary resources in place, can 

testing start? It depends. I guess a better question to ask is: Is 
your organization ready? Your company’s readiness can be as-
sessed from the following aspects: 

•	 Do you have performance requirements? 
•	 Do developers have something in mind (like a database 

query that can use some performance tuning)? 
•	 What’s your short-term and long-term plan regarding 

performance testing?
•	 Have you communicated to developers that they need 

to carve out time to help the performance test engineer 
when needed?

Software performance is the responsibility of the entire com-
pany, and sometimes, it requires a companywide culture change. 
This can cause tension among employees if not handled prop-
erly. If your developers are not accustomed to following coding 
standards, unit testing their own code, or performing code re-
views, they may be in for a shock. I have worked with devel-
opers who want to do nothing but write code; their answer to 
solving performance issues in their code is to purchase better 
hardware.

Performance testing and analysis require a team commit-
ment, and your entire team must be willing to make adjustments 
based on performance testing results. 

Return on Investment Can Be Difficult to 
Measure

The return on performance testing investment can be difficult 
to measure. Every now and then performance testing reveals a 
severe problem, but most of the time, it’s going to be eventless—
especially if your developers proactively unit test their own code 
with the intent to find performance bottlenecks up front.

If you do not experience severe performance issues in your 
production environment anymore, my suggestion is to assume 
that your performance test engineer has done what he is ex-
pected to do, and you should continue to give him your support.

In Conclusion
In this age of computing, nobody has the patience to wait 

for a page to load. In addition to functional product defects, 
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bad performance can easily contribute to losing customers to a 
competitor. Humiliation and lost revenue aside, your company's 
survival could be on the line. 

Just because a product functionally works doesn’t mean you 
don’t have serious performance problems lurking. Performance 
testing should still be considered. Truly embracing performance 
testing takes planning, buy-in, and commitment, but it is worth 
the investment. {end}

jun.jz.zhuang@gmail.com

Click here to read more at StickyMinds.com.
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Curious About 
DevOps? Start Here!
We can trace the beginnings of the 
DevOps movement to a Belgian named 
Patrick Dubois. In 2007, he lamented 
that the two worlds of development 
and operations seemed miles apart. 
He observed that development teams 
and operations teams tended to fall 

into different parts of a company’s organizational structure (usually 
with different managers and competing corporate politics) and often 
worked at different geographic locations, causing conflicts and 
miscommunication. 

Suspecting there were others who shared his frustration, Dubois 
took to Twitter in 2009 to discuss bridging the gap between 
development and operations. People responded, and DevOps was 
born as a grassroots initiative for brainstorming solutions. Since 
then, the DevOps movement has gained global momentum and 
become a lightning rod for people who have something to say about 
how IT is—or should be—running.

The approach found further traction online through social media 
and discussion boards. DevOps is clearly touching a nerve within 
the industry—likely because it was created for practitioners, 
by practitioners; it’s not a product, specification, or job title. 
DevOps is an experience-based movement about cooperation and 
collaboration. 

In response to the call for more information and resources 
about DevOps, TechWell is introducing the inaugural DevOps 
Conference East from November 12-13 at Hilton Orlando Lake 
Buena Vista in Orlando, Florida. DevOps Conference East will 
accompany the fifth annual collocated Agile Development & 
Better Software East conferences, the premier events for software 
professionals. This year’s program is even more robust, bringing all 
aspects of the software development lifecycle to the forefront.

DevOps Conference East features industry practitioners 
passionate about the DevOps movement and focuses on topics like:

Continuous Delivery: Rapid and Reliable Releases with 
DevOps—Bob Aiello explains how to implement DevOps using 
industry standards and frameworks in both agile and nonagile 
environments, focusing on automated deployment frameworks that 
quickly deliver value to the business.

Agile and DevOps Transformation in Large Organizations—
Siraj Berhan explores common challenges—people, processes, 
technology, and operations—in the agile journey of large-scale 
organizations. Siraj explores a project suitability assessment tool 
for evaluating as well as mitigating risks specific to agile delivery, 
incorporating a time-and-material funding model, and maintaining 
a cross-functional self-managing team with a generalist-specialist 
attitude.

Rethinking Test Automation in a DevOps Era—Kalyana 
Konda shares insights about how test teams can contribute to 
delivering high-quality applications by becoming an upstream 
quality co-creator rather than a downstream quality validator, 
thus implementing a continuous feedback loop to respond to 
customer needs and concerns. Kalyana discusses how to create a 
DevOps-friendly test automation strategy to ensure you overcome 
bottlenecks and reap the benefits of a successful DevOps 
implementation.

We hope your DevOps journey brings you straight to DevOps 
Conference East. See you in November!
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T
he role of a ScrumMaster is one of the most dif-
ficult to explain and understand, yet it is critical 
critical since it is my belief that a team is only as 
good as its ScrumMaster. Let’s explore what it 
takes to become a great ScrumMaster.

Basic ScrumMaster Responsibilities
The most basic thing every ScrumMaster must understand 

is that his job is to remove impediments that could negatively 
impact the successful completion of a project. This focus makes 
the life of team members easier and more relaxed so they can 
spend their time more efficiently on creating a product.

The ScrumMaster should motivate and help team members 
develop professionally. This can result in increased employee 
satisfaction, especially if the team members’ participation in 
the process and decision-making helps them relate to why their 
project is important. Keeping the team focused on one goal can 
empower employees to become responsible and take commit-
ments seriously.

The ScrumMaster is responsible for leading the Scrum pro-
cess by facilitating team meetings, which enable efficient com-
munication flow.

But, there is a downside to the ScrumMaster assuming all 
these responsibilities. The easiest way to remove obstacles is to 
work them off oneself, making life easier for the team. Instead, 
where it makes sense, a great ScrumMaster will occasionally 
delegate some of the responsibilities to the team.

Not only will the team have a greater respect for what it 
takes to be a ScrumMaster, they will also grow by broadening 
their own roles.

Never delegating responsibilities doesn’t build a good self-
organized or confident team. Instead, the team continues to rely 
on the ScrumMaster to take care of everything, and they won’t 
develop any further.

Be One Step Ahead of the Team
The ScrumMaster’s approach must adjust depending on the 

state of the team. Using educational psychologist Bruce Tuck-
man's team development model, [1] if a team is in the initial 
forming phase, it is operating as a group of individuals, not as a 
team. The trust among team members is limited, and they don’t 
openly discuss issues to identify solutions, usually due to a de-
sire to avoid conflict.

Forming is often the first phase in agile transformation—when 
team members who were organized in separate departments find 
themselves working in cross-functional Scrum teams. During this 
phase, the ScrumMaster’s role should be providing guidance and 
direction so the team can move forward to the next phase of team 
development. The ScrumMaster cannot allow the team to remain 
long in forming. Recognizing the situation, the ScrumMaster 
must be one step ahead of the team and push the team to change 
and move forward.

The next phase, storming, is more collaborative, but usually 
a number of conflicts appear among the team members. Team 
meetings can appear disruptive and require discussions about 
the working style, team values, and agreements. The ScrumMas-
ter’s role is still explanation and guidance, but focuses more on 
facilitation of team discussions.

In the norming phase of the team development model, ev-
eryone feels good about team collaboration and productivity. 
Team members trust each other and offer assistance to their col-
leagues. In the norming phase, the ScrumMaster role is accepted 
as an impediment remover and someone who takes care of the 
team. For example, team members understand and appreciate 
the Scrum rules but rely on the ScrumMaster to tell them if there 
is something going wrong.

In the performing stage, the final phase of the team develop-
ment model, a team easily self-organizes, eagerly takes on re-
sponsibility, and is unified to achieve one goal. Team members 

Figure 1: The ScrumMaster state of mind
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identify and mitigate difficulties by themselves. The ScrumMas-
ter’s role at this stage is mostly coaching and facilitation. 

From my experiences, ScrumMasters often get stuck at a 
certain phase when they already should have been adjusting 
their behavior to the next phase. It’s natural to assume that if 
a technique worked on a prior project, it should work with any 
team. Why change something that works? But in order to help 
the team through all these phases, a ScrumMaster must be one 
step ahead of the team, sometimes pushing team members into 
an uncomfortable zone. On the other hand, make sure that you 
are not too far ahead, as the team may not understand your ap-
proach and might not accept you as a team member.

Become a Master of Scrum
Even a Certified ScrumMaster may not be a master of Scrum. 

To become a master of something, you need to have years of ex-
perience, preferably with a wide range of environments and situ-
ations. Good ScrumMasters are gardening the Scrum process. 
Helping the team understand all the reasoning behind the Scrum 
process, especially in the early phases, can require constant rep-
etition throughout a development lifecycle. Every situation of 
change is different, and it takes time for a team to become ac-
customed to a new, agile way of working. The Scrum artifacts, 
processes, and celebrations may not make sense at first, and it is 
the ScrumMaster's responsibility to make them work. 

In addition, great ScrumMasters spend their time learning 
more about Scrum and trying different approaches and recom-
mendations. Don’t get stuck with what you learned at your first 
training or what you read in your first Scrum book. Scrum’s weak 
point is that it looks so simple, but in reality, each implementation 
is different and will naturally change over time. A great Scrum-
Master will take on a teaching role to bring new ideas, methods, 
and approaches of a Scrum framework to teams.

ScrumMaster State of Mind Model
As a ScrumMaster, you should adjust your approach based 

on the state of the team and a company’s agile adoption. There 
is a useful model that can help you change your approach in-
tentionally. It’s called the ScrumMaster state of mind, and it in-
cludes four core segments, as shown in figure 1.

Teaching and mentoring: This role assumes that you explain 
Scrum basics, the reasons for Scrum adoption, how the indi-
vidual practices are supposed to work, and why an agile team 
does them. In addition, you should suggest new practices and 
methods based on your experiences.

Facilitation: This is where you make sure team meetings run 
smoothly and communication flows efficiently.

Removing impediments: A great ScrumMaster should start 
each day with the philosophy “What can I do to make it easier 
for my team to perform their work?” Your contribution to the 
team in removing obstacles can dramatically improve morale 
and project progress. 

Coaching: Probably one of the most important roles a great 
ScrumMaster needs to take on is caring about the development 
of individual team members and building a self-organized team. 
Coaching the team should result in team members’ becoming 

more responsible and self-confident. Eventually, they must be 
able to solve impediments by themselves. 

Based on the maturity of your team and the fact that every 
team is different and needs different things, you could be 
spending time in multiple segments. However, all of them should 
be used at every team development stage. The segment to focus 
on should be the one that helps you reach your goal. While the 
responsibilities presented so far are important, your immediate 
project goal can help you decide where you need to be with re-
spect to this model.

The ScrumMaster’s ultimate goal is building a good self-or-
ganized team, which mistakenly implies that you’ll end up doing 
nothing. This is untrue, and you should never stop being able 
to provide value to the team. Your role as an obstacle remover 
will always be needed to get rid of roadblocks as you enable the 
team to self-organize. In addition, your role for explanation can 
become critical as you take on pure coaching activities with the 
team. Any action you take that strengthens the team's responsi-
bility and commitment is the right action to take. 

The Missing Piece of the Puzzle
While the four segments of the ScrumMaster state of mind 

are important to becoming a great ScrumMaster, there is still 
one very important item missing: observing, which is shown in 
the center of figure 1. Take the opportunity to be quiet and let 
the team take over during team activity. There is no rush to take 
control. You can easily observe the team another minute before 
you explain, facilitate, coach, or try to fix the problem yourself. 
If you resist the urge to solve every issue as fast as possible so the 
team can get back to work again, you will be much closer to the 
goal of having a self-organized team.

And from any other state of mind role, always step back to 
the observing circle. There is truth to the adage that listening is 
one of the most important aspects of communication and deci-
sion-making. Replay past projects and think about how listening 
could have improved the outcome while you were teaching, fa-
cilitating, coaching, and removing impediments. I believe you 
will find some situations where you would have decided differ-
ently if you had practiced this model before. 

Coaching with Intention
As a ScrumMaster, you should adapt your approach to al-

ways be one step ahead of the team, pushing the team mem-
bers out of their habits and customs. The ScrumMaster state of 
mind model is particularly important during the transformation 
phase, but even for experienced ScrumMasters with teams al-
ready used to Scrum, this model is extremely powerful.

It helps the ScrumMaster decide which approach to use and 
makes it more an intention than a guess—and this is a sign of a 
great ScrumMaster. {end}
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by Arlen Bankston

Balancing Waterfall Predictability 
with Agile Flexibility
As popular as agile methods have become, most companies have not adopted them completely, 
instead straddling between traditional waterfall ways and the new horizons of agility. One of the 
core reasons for this is the simultaneous desire for flexibility and predictability, which are at some 
level fundamentally opposite. 

However, the situation isn’t hopeless. The aim of agile methods is to eventually speed up project 
delivery so that long-term projections are largely unnecessary. There are techniques that can help 
bridge this gap in the meantime. This allows organizations to experiment, innovate, and adjust 
without the substantial baggage of large plans and commitments.

Determining potential project costs up front: To estimate both a short-term and long-term bud-
geting forecast, use historical project data from your project team that will be performing the work. 
And the more recent, the better: Whatever you spent last quarter should be similar to what you’ll 
spend now, as long as you’re not substantially changing team composition or making capital expen-
ditures. Use very coarse-grained estimation units, such as T-shirt sizes: small, medium, large, and 
extra-large.

You may want to consider using incremental funding strategies. The expectation that business 
planning for software projects should be an annual activity is an unfortunate artifact of waterfall 
project management, as evidenced by the time organizations spend redoing budgets following the an-
nual effort. A better approach is to keep track of how much you need to spend in total, then allocate 
as your project progresses based on current needs. The benefit of this approach is that it gives the 
business more flexibility in managing its budgets and the development efforts being funded.

Knowing when the project is going to be done: Agile planning largely relies on a rearview mirror 
approach, and in longer-term budgeting activities, this is usually the most reliable method. By using 
a project’s average velocity, generally calculated based on the team’s accepted output over a series of 
sprints, teams get a good idea of their average capacity over time. Teams who ignore their previous 
velocities often overcommit. 

Improving estimates and projections: The best advice I have found is to keep teams as stable as 
possible. This makes everything more accurate and consistent—notably, velocity—and should im-
prove team productivity and collaboration. Bring work to established teams rather than establishing 
teams around projects. Constantly adjusting resource allocations makes an organization’s true de-
velopment capacity extremely fuzzy to measure, not to mention the frustration it brings to the team. 

Once teams get underway, start gathering data. This will improve their familiarity with what 
they’re building and improve planning and forecasting activities. 

Promote regular progress updates to stakeholders instead of long-term projections and promises; 
the latter won’t be accurate, but they’ll still hold you to it. Assure stakeholders that you won’t allow 
any nasty surprises to sneak up on them and will provide frequent updates and more accurate fore-
casts over time. Don’t make promises many months out, especially if you won’t be able to keep them.

Consistently meeting sprint commitments: Focus on effective product backlog grooming and 
story splitting. Stories ready for sprints ideally should require just a few days for a team to deliver—
likely one to two points, or six to eight stories per sprint.

In summary, a few themes emerge in balancing waterfall predictability with flexible, agile methods: 
stable teams, consistent communication over long-term promises, incremental budgeting and funding 
practices, and data-driven projections. Following these guidelines, classically waterfall organizations 
can grow more adaptable and agile. {end}
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velopers and designers should help testers improve product 
quality. For instance, non-testing disciplines can participate in 
bug bashes to help find defects. Where kanban is being used, 
work is balanced among multiple disciplines, and, as a result, 
the TCoE model opens doors to external departments. This lets 
everyone benefit without overwhelming or distracting them 
from their core areas of focus.  

Testdrive ALM: Application lifecycle management (ALM) 
tools help product teams deliver quality results in a more 
productive and consistent manner. Each discipline has its 
own workflows within these ALMs. For example, the Visual 
Studio product development team has a Visual Studio test team 

helping testers run through their full 
testing lifecycle. 

A TCoE deals not just with 
people and processes, but also with 
tools and tool migrations. There 
is now a trend to consolidate test 
tools and test frameworks to bring 
in more rigor and consistency to the 
overall operation. 

On several recent projects, teams 
are increasingly interested in inte-
grating test case management with 
defect management. Instead of using 

two separate tools, such as Bugzilla and Testopia, some project 
teams are now using Zephyr as a plugin with JIRA. This ap-
proach unifies reporting and usability with a single user inter-
face.

Commit specialized testing resources: When TCoEs were 
originally conceived, a goal was to promote the sharing of spe-
cialized testers and test resources across departments in areas 
of performance, security, localization, usability, and accessi-
bility. While this may be true even today, given the change in 
development methodologies, it is becoming increasingly diffi-
cult to share specialized resources across projects. This is due 
to two factors. First, specialized testers have tasks that require 
an ongoing commitment rather than becoming consultants on 
demand. Second, project timelines are becoming much shorter, 
requiring resident experts to be available during the entire 
project lifecycle.

For years, testing centers of excellence (TCoE) have helped 
testing organizations deliver a focused and comprehensive ef-
fort to improve quality. A TCoE brings together testing people, 
processes, tools, and frameworks to promote better usage of 
resources while reducing overall cost of quality and operations. 
A TCoE balances testing resources, such as tools and testers, 
and promotes knowledge sharing across testers to better ex-
ecute their tasks.

Traditionally, TCoEs leverage all the resources within 
testing groups working on various projects. If, for example, 
there are three teams working on a set of software products, 
testing resources could be shared among them. For small com-
panies, sharing of resources brings 
in greater economies of scale and 
knowledge. For large organizations, 
TCoEs can be set up for specific 
product groups. In this structure, 
test training, bug bashes, open dis-
cussions, and forums can be moder-
ated by the TCoEs.

In addition to core test teams, a 
virtual group of specialized teams 
can leverage TCoEs to help with 
niche testing requirements, such as 
performance testing, security testing, 
and localization validation. Specialized group of testers bring 
specific skills available that are sometimes difficult to find.

While TCoEs usually enhance test team efficiency and pro-
ductivity, the added communication and collaboration can be a 
challenge as agile teams scramble to keep up with short release 
cycles. As a result, there is a risk of introducing chaos when 
shared resources are brought in as part of a TCoE. This can 
occur even within a core product team.

Successfully implementing a TCoE is an art and a science—
from its initial setup to its evolution as the organization’s needs 
change. To many, TCoE organizations can appear to be added 
bureacracy and needless overhead. I recommend the following 
proven practices to ensure that a TCoE provides significant 
value and remains relevant.

Bring in other disciplines: Collaboration between disci-
plines in a product development team is important, so de-

The Evolution of Testing 
Centers of Excellence
Ever wished that your organization's commitment to quality could be 

enhanced? Consider the TCoE as a better way to embrace total quality. 

by Rajini Padmanaban | rajini.padmanaban@qainfotech.com 

“Successfully implementing a 

TCoE into any organization is an 

art and a science, starting with its 

initial setup and its evolution as 

the organization’s needs change.”
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This is a big change from the original intent of establishing 
a TCoE where specialized testers should be available as shared 
resources when needed. While specialized testers may not be 
able to work across projects, it is a good idea to embrace the 
concept of a TCoE, as it encourages sharing knowledge across 
various test areas—including specialized test areas. You could 
view a TCoE as a group of testing subject matter experts. The 
value of such knowledge sharing should not be discounted. 
The same goes for sharing resources. Resources, such as mo-
bile devices or data servers, may not be available given a proj-
ect’s timeline, but at the least, consolidating resources under a 
TCoE can benefit an entire testing group.

The value a TCoE brings to the overall software product 
development team is immense. As with any model, evolutions 
require change, and a TCoE is no exception. This is especially 
true with agile projects where testing is expected throughout 
the entire project lifecycle. The benefits that a core TCoE 
model offers will only help the test team validate and verify 
product quality. {end}
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