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Te
st

Tr
ac

k®
Pr

o
Te

st
Tr

ac
k®

TC
M

Te
st

Tr
ac

k®
St

ud
io

Su
rr

ou
nd

SC
M

®
Se

ap
in

e
CM

®
Q

A
W

iz
ar

d®
Pr

o
Iss

ue
M

an
ag

em
en

t
Te

st
Ca

se
M

an
ag

em
en

t
Te

st
Pl

an
ni

ng
&

Tr
ac

ki
ng

Co
nfi

gu
ra

tio
n

M
an

ag
em

en
t

Ch
an

ge
M

an
ag

em
en

t
Au

to
m

at
ed

Te
sti

ng



1100 MAIN FEATURE

Outsourcing Confidential
A long-time software testing consultant shares stories
from the trenches, and not all of them end well.
By Karen Johnson

1166  Manage Content Like Xerox
If you call yourself 'The Document Company,' you'd better
know a thing or two about how to manage them.
By Vladimir Belorusets

2222 Speaker Showcase
A sneak-peek of material from October's Software Test
& Performance Conference.

Harnessing The Cloud for Performance
Testing By Daniel Bartow

Validation Should be Agile Too By Linda Hayes

Performance Testing Innovations...Or Not
By Scott Barber

2277  Honk if You Like Bugs
You've heard them a thousand times–so often, that
they could be made into bumper stickers. In fact,
they have been.
By Prakash Sodhani

VOLUME 6 • ISSUE 9 • SEPTEMBER 2009
contents

DEPARTMENTS

6 Editorial
Not all "best" practices
are the best. Some
are not even that
good. This month we
say goodbye to the
Best Practices col-
umn and usher in the
Case Study, in which
we chronicle what
works and what 
does not.

8 ST&Pedia
Fundamentals of 
outsourced testing
brought to you by 
veterans who've 
seen it all before.
By Matt Heusser & 
Chris McMahon

9 Out of the Box
Product and industry
news for software
testers. 

32 CEO Views
The premiere install-
ment of this interview
series features
Doron Reuveni, CEO
and co-founder of
uTest, an international
community of soft-
ware testers that
broke new ground in
crowdsourcing.
By Andrew Muns

34 Case Study
Ward Cunnimgham
in 1992 attached the
phrase "technical
debt" to the practice
of applying short-
term fixes to a code
base that must later
be repaired. Read
how Motorola uses
SCM to stay avoid
this kind of debt. 
By Joel Shore

4 • Software Test & Performance



www.stpcollaborative.com • 5

A                  PublicationREDWOOD
Collaborative Media

GET MORE ONLINE AT

Software Test & Performance (ISSN- #1548-3460) is published monthly by Redwood Collaborative Media, 105 Maxess Avenue, Suite 207, Melville, NY, 11747.
Periodicals postage paid at Hunting ton, NY and additional mailing offices. The price of a one year subscription is US $69 for postal addresses within North America;
$119 elsewhere. Software Test & Performance is a registered trademark of Redwood Collaborative Media. All contents copyrighted 2009 Redwood Collaborative
Media. All rights reserved. POSTMASTER: Send changes of address to Software Test & Performance, 105 Maxess Road, Suite 207, Melville, NY 11747. To contact
Software Test & Performance subscriber services, please send an e-mail to membership-services@stpcollaborative.com or call 631-393-6051 ext. 200.

"Cultivate Your Crop For High-
Performance From The Ground
Up" is a bottom-up approach to
building fast applications, includ-
ing when, why and how to use
cloud computing.
tinyurl.com/Cook-Lustig

Join STP Collaborative at its
first annual conference Oct. 
19-23 at the Hyatt Regency in
Cambridge, Mass. STPCon
features five focused tracks
taught by test-industry leaders.
Download the complete course
catalog TODAY!
stpcollaborative.com/conferences

The "Great Agile Debate" was 
a smashing success. Hear a
replay, download the slides
leave a comment and read the
article that started it all!
tinyurl.com/AgileDebate

Check out the new Resources
section of STP Collaborative,
which features tools, technolo-
gies, services and much more.
Discover all the reasons your
company should be featured
with STP Collaborative.
stpcollaborative.com/resources

CONTRIBUTORS

KAREN N.
JOHNSON is
an independent
Chicago-area test
consultant with a
penchant for 
storytelling.

Performance
expert SCOTT
BARBER is
executive director
of AST and
co-founder of
WOPR.

DANIEL 
BARTOW fulfills
his passion for 
reliability, scalabili-
ty and customer
experience at
Intuit.

LINDA HAYES
is CTO of SAP
test-tool maker
Worksoft and a
20-year vet eran of
software test
automation.

An SQA 
manager at Xerox,
VLADIMIR
BELORUSETS
is responsible for
quality of the com-
pany's CMS apps.

PRAKASH
SODHANI is a
senior engineer
driving perform-
ance testing and
troubleshooting
large-scale apps.

Learn to cut costs and unnec-
cessary testing, and improve
coverage with Forrester analyst
MARGO VISITACION. Sign up
today–it's FREE!!
regonline.com/STPMKS0909



THE LONGER I’M IN THE BUSINESS
the more I realize that the “best” practices
are those that work for you at
the time. In doing the research
for this article, I realized that
this philosophy is actually
quite similar to that of the
Context-driven school of test-
ing, which according to Cem
Kaner, stresses adaptation to
development conditions and
the application’s intended use. 

In Kaner’s seminal blog
post (www.satisfice.com/kaner
/?p=15) in 2006, he asserted
that the context-driven prac-
tice adds a fifth school of testing to the four
defined by Bret Pettichord in his 2003 pres-
entation. They’re summed up by Kaner rough-
ly as follows:  

• Factory school: re duces
testing to automated
routines or tasks dele-
gated to cheap labor.

• Control school: pro cess -
es that enforce and rely
heavily on standards.

• Test-driven school: em -
phasis on code-focused
testing by programmers.

• Analytical school: em -
phasis on analytical meth-
ods for assessing the
quality of the software,
including im prove ment of
testability by improved
precision of specifica-
tions and modeling.

• Context-driven: em pha -
sis on adapting to the
circumstances under
which the product is
developed and used.
Kaner’s post (which con-

tains a link to the slides if you want more detail
on Pettichord’s schools) concludes that there’s
no agreement between testers on the “right”
way to test. I would have to agree. That’s why

the notion of “best practices” is not useful.
Best for whom? And for what kind of testing? 

When I took the reins of
Software Test & Performance
in Oct. 2006, the Best Prac -
tices column was describ ed to
me as a place to tell success
stories involving the testing
practices people are using. But
it seems to us that failures also
can be instructive; sometimes
more so than successes. So
the Best Practice gives way to
the Case Study, which each
month will present an instance
of feat or folly. The column will

remain in the capable hands of Joel Shore.  

Let Go Of Testing 
Sometimes the way to control something is to

let it go. This month's theme
is about learning how to know
when it's time to call for take
out. Did your company’s CTO
just hand you a top-priority
testing project? What if your
budget is already bursting at
the seams with overtime and
your people have forgotten
what their kids look like. You
couldn’t possibly put any
more on their plates and still
face yourself in the mirror. 

Often equated with the
“giant sucking sound” of
jobs being siphoned over-
seas, outsourcing doesn’t
have to be synonymous with
layoffs. In our lead story,
independent test consultant
Karen N. Johnson shares
some of her instructive suc-
cess and failures when call-
ing for outside help, as do

Matt Heusser and Chris McMahon in this
month’s ST&Pedia.  

Why not share some of your own stories
with us at stpcollaborative.com? !
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A Good-Bye To
‘Best’ Practices
!

“‘Best’ practices

are those that

work for you at

the time and in

the context in

which you need

them. ”

Edward J. Correia
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WHEN YOU HEAR THE WORD
"outsourcing," many think of layoffs,
uncertainly and doubt. But we suggest
that outsourcing can be an enabler, allow-
ing your team to ramp testing up and
down as needs dictate. Viewed this way,
outsourcing can prevent
layoffs and "rightsizing."

That is how we like
to think about outsourced
testing: as the ability to
tap into a grid of testers
the way cloud computing
allows us to scale up
servers.Yet we’re all
aware that software test-
ing is far from being a
public utility, and it can be
done better - or worse.
Here are some common
ways to approach test sourcing along
with its problems and common traps.

Models
Staff Augmentation: The simplest form
of outsourcing, staff augmentation
involves contracting with a third party to
put a person on-site for a set period of
time. This temporary staffer will have a
much greater chance to understand the
company and its dynamics, but this type
of hiring also typically means paperwork,
interviews and six to twelve weeks to
get the person up to speed.

As a technique to staff up a project,
staff augmentation can work well.
However, the idea that bringing more
people into a large project only makes
it later has become a law of computer
science. No, really, it's called Brook's
Law, and you can read about it in
"Mythical Man Month," (Addison-Wesley,
1995)

Outsourcing as a partnership: If another

company specializes in testing, and is
really good at it, and your company does
not have the attention or time to devote
to developing true expertise, you could
partner. For example, a partnership
between EDS and General Motors is

often cited as one exam-
ple of a company with
one critical success fac-
tor (building cars) out-
sourcing IT to another
that specializes in it. At
the same time, be care-
ful. The "testers" in your
organization might work
for another company, and
have different incentives.

Outsourcing for specific
expertise, to hit a deadline

or for hardware reasons: If your compa-
ny does not have expertise in-house, you
could hire a group to do testing while
training your team. Or perhaps you don't
have hardware for load testing and are
uninterested in developing a complex,
cloud-computing infrastructure yourself.
In either case you might engage a third
party for a short term contract. 

For example, many companies
spend a great deal of money hiring a
coach when transitioning to Scrum , but
they don't bother bringing in expertise
for testing in a rapid, iterative environ-
ments. The results may be tragic, but
are usually predictable.

Crowd-sourced testing: In this model,
you have a fixed pot of money for test-
ing and put your software up on the inter-
net, then pay testers by the number of
bugs found, or slice the pie in some oth-
er way at the end of the project. While
inexpensive for a single release, crowd-
sourced testing becomes more expen-
sive for on-going, iterative development,
and conflicts can exist between the cus-
tomer and end-tester. 

While not applicable for all applica-
tions, crowdsourced testing does have
potential as a niche, and certainly might

be a good training ground for new or
aspiring testers.

The Boutique Tester: Proposed by our
own Matt Heusser, the Boutique tester
is a highly-skilled, high-expertise tester
either contracting part-time for a num-
ber of small development organizations,
or is brought on as a "smoke jumper"
late in a project. For this to work, the
tester must able to add value immedi-
ately on a project without slowing the
other participants down, and the soft-
ware must require little subject matter
expertise. For example, we would not
recommend smoke jumpers for, say,
software that controls a nuclear reactor
or for an embedded medical device.

Challenges
Words are Symbols: If you thought you
had problems communicating with peo-
ple in the same building as you, wait until
you start outsourcing the work without
language as a common frame of refer-

ence. Add a few time zones and a few
thousand miles of distance, and it gets
even harder. Unless you’re willing to pay
for a boutique tester, it’s unlikely that slip-
ping the requirements and a URL for a
Web-page to the testers will be a recipe
for success. Instead, it will be a consid-
erable investment of time and effort to
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Test Outsourcing Fundamentals
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Matt Heusser and Chris McMahon are career
software developers, testers and bloggers. Matt
also works at Socialtext, where he performs
testing and quality assurance for the compa-
ny’s Web-based collaboration software.

The encyclopedia for software testing professionals

“The Boutique Tester 

is a highly skilled 

contractor working part

time or brought in at

the end of a project.”

Matt Heusser and
Chris McMahon

continued on page 31 >



out of the box
Rhodes Pushes
iPhone, Blackberry
Rhomobile’s updated Rhodes 1.2 uses
push technology to enable “instantly syn-
chronized data” on iPhone, BlackBerry,
and other platforms. It uses the iPhone
3.0 SDK push APIs and BlackBerry
Enterprise Server Push APIs to drive
immediate updates of important appli-
cation information to users’ smart-
phones. Access to device capabilities
including GPS, PIM contact lists, and
camera are supported. 

Developers write apps in HTML and
simultaneously build as native apps for
all smartphones with support for iPhone,
BlackBerry, Windows Mobile, Symbian
and Android. 

Flexible pricing and licensing mod-
els are suitable for a range of smart-
phone application efforts from low-cost
options for enterprise mobile workforce
enablement and encouraging commer-
cial entrepreneurial innovation. 
                                                                                                 

Automate GEF App
Testing on OS X
Bredex GUIdancer version 3.1 is now
available for download. Available for Mac
OS X and compatible with Eclipse 3.5,
the automated functional testing tool now
support testing of GEF (Graphical Editing
Framework) components. GUIdancer’s
keyword-driven approach has also been
extended to improve testing of dynam-
ic tables. 

Designed to support reusability at
each stage of the test process,
GUIdancer allows testers to automate
tests from the user perspective without
writing or editing program code. 

Tests are created either by drag-
and-drop from a library of actions or by
recording actions from a running appli-
cation.  
                                                                                                 

Conformiq Gets
Multicore Savvy 
Conformiq’s Qtronic now supports mul-

ticore, distributed and parallel comput-
ing to provide faster automatic test case
generation, the company claims. This
scalability enables deployment of
Conformiq’s automated test design tech-
nology in grids and on cloud computing
platforms. 

By distributing computations on mul-
ti-cores or across computer clusters,
testers can speed test-case generation
and reduce costs. 

Qtronic automates software and
systems test design by generating black-
box functional tests from high-level mod-
els without user intervention. 

With a dual-core approach, test
case generation can be sped up by 40
percent or more compared to Qtronic’s
previous version, according to the com-
pany, which further claimed thatwhen
using a 16-core system, test generation
speed can increase tenfold. 
                                                                                                 

Seapine Trace Now
Goes End-to-End
Seapine TestTrack RM, part of the com-
pany’s TestTrack 2010 product, manages
and tracks project requirements through-
out the entire development lifecycle.
Building on the TestTrack Pro platform,
TestTrack RM allows users to manage
all aspects of requirements definition,
including planning, traceability, impact,
review processes, measurement and
reporting.  

Team-based collaboration ensures
that team members stay informed by
centralizing requirements management,
automating the requirements planning
and review process and triggering RSS
feeds and e-mail communications. 

End-to-end traceability integrates
with TestTrack Pro, TestTrack TCM and
other SCM tools to automate test case
creation and provide end-to-end devel-
opment artifacts traceability. 

Change control lets users maintain
requirements documents in a secure,
central repository with complete version
control; enforced regulatory compliance
helps in meeting regulatory compliance
requirements, including 21 CFR Part 11,
Sarbanes-Oxley and others.

Send product announcements to news@stpcollaborative.com
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By Karen N. Johnson

It’s Not a Crime 
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It Might Just
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At Home



the corner. Regardless of where the work gets done,
outsourcing, like any solution, sometimes works and
sometimes does not.

In this article, I recount some of my experiences
with outsourced software testing organizations in the
U.S. and abroad—along with an explanation of the
reasons for their success or failure. If your test organ-
ization is in need of outside help, you might benefit
from the lessons I’ve learned.

CAN OUTSOURCING BE USED ONLY
EXACTLY WHEN IT’S NEEDED?
A few years ago, I was managing a team of 14 soft-
ware testers. As is typical of software projects, the
workload would spike and the schedule would go
through a frenetic period. Then the
work would drop off after the product
was released. During the frenetic peri-
od, I would appeal to the contract staff
to work long days, nights and week-
ends to meet release schedules. Within
days, I would then need to cut those
same people.

None of this pro cess was a sur-
prise. In fact, the fast ramp-up and quick
release of re sources was actually part
of the plan. It was a resource plan that
addressed the needs—the relentless
repeatable needs—of testing and ship-
ping a software product.

For such spiky work patterns, the
ideal scenario is to find dependable
people to use when you need them and
cut them loose to keep costs down,
yet maintain the dignity of each indi-
vidual and the overall morale of the
team. If you want to be able to use and
reuse the same resources, you have
got to be able to find a way to let peo-
ple go without making them feel as if they have been
sacked.

Being at a large company, I was required to use
only vendors from the preferred vendor list.
Resources could not be hired directly by me and had
to be brought in through an agency that referred to
itself as an outsourced solution provider. I worked
with what I had. I had a product to get tested and I
needed outsourced staff willing to jump onboard and
off with short notice.

Where did I find those magical resources? They
were right in my own backyard. Rumor had it that
there were a few retired engineers who were talented

and trustworthy within miles of the office. They were
willing to ramp hours up and down as needed for
somewhat unpredictable durations. While the rea-
sons for their flexibility varied, I could always rely
on my small pool of retired temporary workers.

What a fantastic solution part-time local out-
sourcing can be. Factors behind this successful out-
sourcing were:

• Resources in close physical proximity to the
office

• Talented engineers who could quickly integrate
with the team

• Relatively few communication issues with the
outsourced resources

• Familiarity of contract resources with internal
staff and procedures

• More contribution of ideas from contract
resources

I recall one time when product development was
progressing at a lurch-and-regress pace. The test-
ing team would get a build, and then a critical defect

would be found that would block fur-
ther testing. This pattern had been
repeating for a couple of weeks, mak-
ing it tough to predict workload.

Dave, one of the retired re -
sources, asked me if he could take a
few extra days near a weekend to vis-
it with his grandchildren. I said yes. The
project manager, sure the software
would be ready and the resource would
be needed, was furious. But it was my
call, and I did not want to go back on
my word. Development ran into addi-
tional roadblocks. All testing went on
hold for several days, the same days
Dave was out of town.

The weekend passed, the devel-
opment team worked long hours and
on Monday afternoon the development
team announced the software would
be ready for the test team first thing
in the morning. Dave walked in
Tuesday morning just as the build was
up and testing was ready to go. Still,

the project manager glared at me. The situation could
have unfolded in many different ways, but that time,
I got lucky.

LUCK IS NOT A PLAN 
How do you know when it is time to outsource? The
theory that another set of free hands will free you
from your problems is just that, a theory. And man-
agers who have done hiring and staffing for a while
know it is a job in itself that is never done or stays
done for long. In reality, hiring and staffing prob-

Karen N. Johnson is an independent software testing consultant.
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By Karen N. Johnson

Outsourcing has been a topic of some controversy in recent years,
in part because of the perception that it sends jobs overseas.
While numerous software testing centers exist outside the U.S.,
the practice might just as often engage test organizations around
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lems are more like a chronic jigsaw puz-
zle for which the picture continues to
change.

Then there is workload, which is like
tension on a drum. Too much and the team
splits apart; too little and nothing really
resonates. With just the right workload,
your team hums along like a fine instru-
ment. Tuning workload and resources is
a composition to balance.

I am a firm believer in Management
by Walking Around. I get to know how the
team feels by being around all the time. It
is like driving in the car with the radio off;
you get to know what the engine sounds
like. Sometimes I will sit in someone’s
cube long enough so that my presence
does not cause a Hawthorne effect (see
SIDEBAR). Then I can find out what nor-
mal is and listen for problems that might
not otherwise surface.

After a few release cycles, I begin to
see repeat patterns. I developed a sense
of when I would need more staff and how
I was going to go about acquiring
resources. I usually contract staff just
ahead of when they are needed. When
possible, I found it is a good idea to keep
a slight testing backlog in “reserve,” so
that outsourced resources are never kept
idle.

FINDING THE LOWEST 
LABOR COSTS
On one project, the decision to outsource
testing had come from an executive lev-
el so high up the corporate
ladder that no one on the
team knew who. From up
there, the process must
have appeared simple:
Write test cases using on-
site contract resources who
are knowledgeable of the
product, then outsource the
test execution using off-
shore resources to save
money.

But if you want to see
the cracks in the founda-
tion, you have to be down
low and walk its length one
step at a time. And the view
from down in the cubicles
was grim. A closer look at
the process revealed redun-
dant and unexpected cost-
ly steps.

Step 1: Assemble a
group of moderately priced
U.S. contract staff, minimally trained on
the product, and have them write detailed,

step-by-step test cases. There were too
many requirements (in the thousands) for
them to be read by all of the contractors;
each would read only the requirements in
the set they were assigned. The theory
was that each contractor would acquire
the remaining knowledge needed to write
the distinct subset of test cases for their
particular requirements. Reading and learn-

ing was not an activity they
were being asked or paid to
perform.

Step 2: Ship the test
cases to India for execution.
The test team in India was
trained even less on the
product than the team in the
U.S. The belief was that if
the test cases were draft-
ed in such a way that “any-
one” could execute them,
the testers could “just” fol-
low the steps. If minimal
thinking and knowledge are
needed, the decision was
made to find the lowest-
cost resources possible.
Previous testing experience
was deemed not as valu-
able but as a potential cost
inflator if the hourly rate
went up.

The Indian testing team
was instructed to execute the test cas-
es and return the hard copy proof that the

cases were executed. Since the product
was medical software, the FDA would lat-
er audit all the test materials that demon-
strated the product was safe for market
use. The test materials had to be docu-
mented using so-called Good
Documentation Practices (GDP) (see
SIDEBAR).

Step 3: Each packet of test cases
returned from India was reviewed by U.S.
resources to ensure that testing had been
executed and marked appropriately dur-
ing execution, in accordance with GDP
and FDA guidelines. As a result, execut-
ed test cases have what might be viewed
as a market value to the overall product

DRY RUN TESTING

Within the community of regulated software testing, the term “dry run” testing refers to
testing that is executed according to the drafted test case in order to verify that the test case
has been written accurately to the software being tested. The dry run test checks the test
setup and steps to ensure the test case has been written with sufficient information and the
steps are in the correct order; no recordings or markings are made on the test case itself.
What constitutes sufficient information and how detailed the test setup and test steps are
written is determined by the team. In many cases, the steps are written in specific detail,
especially when the test execution will be done by an outsourced test team.

During or after a dry run, the test case gets corrected until the test case is executable, which
in this case means that a tester can run the test case without any issues in terms of the
test steps written. Hoping the software works flawlessly is not the goal of the dry run. The
focus here is to debug the test case. The test cases in a process such as this become a
product of their own, and must work as written. In some environments, test-case errors are
written up in the defect tracking system.

In the case of a regulated software environment, dry run test cases are often not maintained
or reviewed by an outside authority such as the FDA or any internal audit groups, even
though many software defects are frequently found during the initial creation of a test case.
In subsequent executions in which the test cases are marked and recordings are made
during testing, this testing is often called “formal” testing, as these are the hard copy doc-
uments that will be kept and shown during an audit as proof of testing.

The Hawthorne Effect states that
when someone is being observed,
a person’s behavior changes based
on the presence of the observer or
on the awareness of being
observed. The theory came from a
study in 1955, and there have been
debates about its merits ever since. 

Regardless of whether the theory
is valid, it is best to be aware of it
when you are trying to observe
someone’s behavior. Does your
presence have an effect on the per-
son or process you are observing? 

THE HAWTHORNE EFFECT

[A closer look

at the process 

revealed redundancy 

and unexpected 

costly steps.]
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cost. Mistakes made on those test exe-
cutions also carried a related cost. The
volume of Post-it notes attached to each
test case was disheartening; each repre-
sented one or more issues that had to be
addressed.

It was preferable that the original
executor make all documentation correc-
tions (GDP) whenever possible. Mistakes
(on documenting test execution) were
made, which created a whole review and
correction process—a secondary process
with associated costs that was not cal-
culated into the cost savings.

Step 4: U.S. resources marked the
needed corrections, which were then
shipped back to India.

Step 5: The Indian
testers would make the cor-
rections and ship the docu-
ments back to the U.S. for
another review.

Step 6: The U.S. team
would make sure the cor-
rections were addressed
sufficiently. About a third of
the test cases had to be
sent through steps 4, 5 and
6 again.

During these weeks
and months, packages
shipped back and forth.
There were packets with
test cases for fresh execu-
tion, packets with correc-
tions and packets with cor-
rections that were not done
correctly and had to be
reshipped and corrected
again. Packets after pack-
ets, FedEx after FedEx. Eventually, the
regular FedEx agent arrived each day with
a hand cart to move the boxes.

In addition to the obvious courier
charges, other costs were harder to meas-
ure and would certainly not be visible from
the executive level. Among them was the
cost of motivation. To turn testing into an
assembly line of mini-jobs was disheart-
ening to the team. The process had so
many steps and divisions of labor that peo-
ple felt as if they never completed any
work. There was no rhythm, no real work-
flow and no sense of ownership or accom-
plishment because each person held the
process for only a moment.

From the lower rungs of the corpo-
rate ladder, the situation was clear: This
process was just not working. It felt as if
the decision to outsource was based on
the “everybody is doing it” principle, but
I did not have the political clout to change

things. Later in the project, an executive
was let go, and I heard it was political fall-
out.

The lesson here would have been to
cut and run, to abandon the failed plan and
engage the team to rethink and redesign.

IN OR OUT OF COUNTRY?
One project I managed included a team
in India and another in the U.S. working
on two different components of the same
system. These two very different teams
presented very different issues. In addi-
tion, I had to learn much about the com-
pany, the product and the project in a short
amount of time, as I was contracted as a

short-term test manager.
The team in the U.S.

consisted of three testers
located in a different state
and time zone than I was in.
This team was hired to per-
form exploratory testing on
a product that was being
built in iterations. They
learned the product sur-
prisingly fast based on the
defects they reported, the
types of issues found and
how well they were able to
report them. I also looked
at what priority they
assessed and set each
defect as another way to
determine their project
understanding.

One tester—I’ll call
her Debbie—was espe-
cially engaged in the work
and began reporting

defects early in the process. Debbie’s
work remained constant and dependable
throughout the project. In contrast, “Bob”
suffered from a lack of motivation and
seemed more interested in his personal
life and social events than the testing job
at hand. Bob’s motivation issues first sur-
faced with a few subtle comments during
conference calls, and his overall lack of
motivation became an increasing concern
over time.

The third resource was the team lead
at the local site. While it was useful to
have a point person at the outsourcing
company during the kickoff phase, “Alan”
had limited involvement during the remain-
der of the project, and over time I began
to wonder if we should be paying for him.

For this engagement, a small amount
of advance planning would have saved
money later on. Whenever possible, it is
best to iron out which person is going to

do what, at what cost and for how many
hours per week. It is also a good idea for
contracts to include language about scal-
ing of hours and resources based on
evolving project needs. I also recommend
weekly or biweekly resource reviews to
keep finances and resources on track.
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As the name suggests, Good
Documentation Practices, or GDP, refers
to the use of documentation practices
that are considered “good.” Of course,
good is a subjective term and can be
an elusive standard to achieve. Overall
GDP involves providing clear and suf-
ficient documentation that will address
concerns that might arise during an
audit. More specifically, companies and
products that use GPD have their own
training and documentation about what
GDP is and how to follow practices that
would be considered good. Good
implies that the documentation allows
an auditor to read any handwritten
notes or code comments and eliminates
the need for follow-up questions.

As you might infer, GDP leaves con-
siderable space for interpretation. In
cases where a software product will
undergo an FDA audit, GDP is expect-
ed to be used according to how the
specific company or division defines
it—or how it is defined at the prod-
uct level. In the case of testing soft-
ware that is regulated, testers will usu-
ally be trained in GDP before they can
begin work. Companies with regulat-
ed products are required to maintain
training logs for employees, including
software testers, and provide sufficient
proof that each individual has been
trained on GDP.

GDP is one form of “good practices.”
There are many related good practices,
including Good Manufacturing
Processes (GMP) and Good Lab
Practices (GLP). The term cGMP means
current Good Manufacturing Practices.
Practices vary according to the regula-
tions the product is trying to adhere to
and according to what regulatory
agency the product is required to sub-
mit to. A look on Wikipedia for GxP
shows a list of some of the good prac-
tices that exist in different industries.

GOOD DOCUMENTATION 
PRACTICES

[It is best to 

iron out which person 

is going to do 

what, at what cost.]



Another outsourcing issue that quick-
ly came to light was motivating people
from a distance. How can you get an out-
sourced resource to feel the same time
crunch and overall interest in the work
when they are not in the same office and
cannot feel the “heat” of impending
deadlines? Unfor tunately, there is no sin-
gle answer to this question. Motivating
people depends largely on the individual.

I had also contracted an Indian team
to perform exploratory testing. The main
difference between the Indian team and
their U.S. counterparts was that the for-
eign team did not come up to speed quick-
ly. Team India also entered volumes of
defects, but the issues reported were
minor. As the volume of defects swelled,
the outsourced testers seemed to feel
successful, while the local development
team was becoming frustrated that so
many minor issues were being reported
with high priority while other areas of the
product appeared untested.

I was also challenged by language
barriers and a time difference. Two of the
four testers required a translator. Early-
morning and late-night conference calls
were necessary, and testers were con-
fused that the defects they were report-
ing were not perceived as valuable.

When the India team ran into issues
during their workday, it would be in the
middle of the night in the U.S. So I would
awake to a flurry of e-mails with questions
or partially reported defects. I could not
follow up with them personally as it was
now the middle of the night for them. Time
delays were inevitable.

As I continued to work with the team
in India, I discovered that, although the
test lead had experience with explorato-
ry testing, the other testers had always
worked from test cases. They did not
know how to test software with so much
freedom and permission to be creative. I
found myself pondering different ques-
tions: Do we trust who we hire? Do we
trust other people to be intelligent, espe-
cially when the other people are from a
different country and culture than our own?

As productivity-focused people in the
U.S., the concept of having someone
advance a project while we sleep sounds
like a panacea. But is it a reality? The con-
cept of following the sun was beginning
to wear on me as I spent more time cal-
culating time differences so I could decide
when to hold conference calls. I longed
for local retired people willing to work part-
time.

Outsourcing is as varied as hiring. It

is hiring; it just involves different finan-
cial and geographical arrangements. It can
work, or it can fail. Outsourcing is not a
silver bullet, but it can be part of the mix
in solving spiky workloads.

Here are some useful tips to keep in
mind when looking to outsource a project:

• Interview everyone on the team,
regardless of location.

• Seek retirees; they are often flex-
ible in terms of their hours.

• Tailor contracts to allow for fluctu-
ations in workload.

• Arrange to have a team lead or
point person for each location.

• Build extra time into the project to
accommodate for time zone dif-
ferences.

• Look for patterns and use them to
plan the next cycle.

For a project to be successful, the
manager needs to know the team. For
mature projects, patterns in the release
cycle can provide insight about how the
development cycle will work out and help
you gauge when to adjust resources. And
remember that every resource takes time
to ramp up. Account for this by building
extra time into your schedule. Every indi-
vidual on the team requires at least some
individual management attention. A good
manager pays attention to workers and
focuses on building a working rapport.
None of these efforts show up on a proj-
ect plan, but, in the end, they can be as
valuable as your budget. !
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[The concept of

following the sun 

was beginning to wear 

on me...I longed for 

local retired people 

willing to work.]





Nowadays, conducting any serious busi-
ness is impossible without effective man-
agement of its supportive documentation.
And when a high-tech company buys a

content management system for maintaining its busi-
ness operations, it can get additional benefit and ROI
if it also uses that CMS for automating the manage-
ment of software testing content.  
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By Vladimir Belorusets



By Tapping Into The Company's
Document Management System,
Testers Benefit the Bottom Line
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The objective of this paper is to
attract attention of the testing commu-
nity to a variety of cost-effective content
management solutions available on the
market for governing testing processes. 

A CMS allows users to collabora-
tively create, edit, manage and share dig-
ital content in the form of documents,
images, emails, video, etc. The helps

keep content structured and controlled.  

CONTENT FROM THE
TESTING PROCESS  
From a high-level view, the stages of the
testing process include: 

1. Development of test cases based
on the product requirements

Activities: Obtaining clarification on
ambiguous requirements, reviewing test
cases (product management and devel-
opment), modifying test cases for chang-

ing requirements, publishing test cas-
es and all supporting information 

2. Execution of manual and auto-
mated test cases.

Activities: Finding test cases based
on given criteria, grouping test cases
into logical test sets for execution 

3. Reporting of test results
Activities: Reporting defects, deliv-

ering test results to all interested par-
ties 

True test automation, in my view,
should automate or partly automate all
activities related to test content pro-
cessing, and not just test execution.  

We can identify the following ele-
ments of content by analyzing testing
stages: requirements, test cases and
defects. To support effective process-
ing of large volumes of that content, the
organization should have management
systems for requirements, test cases
and defects. Since all three elements
have a common structure, they can
share content and be easily integrated
within a single CMS.

The CMS features listed in Table 1
are relevant to software testing: 

One of the key concepts of a CMS
is metadata, small snippets of informa-
tion that you attach to content so that
you can more easily catalog, store and
retrieve it (Bob Boiko, Content
Management Bible, 2nd edition, Wiley
Publishing, 2005).  Metadata add intel-
ligence to the raw content. Their primary
aim is to improve content discovery. With
metadata, we can relate documents to
common categories. 

Another important concept of a
CMS is workflow. Workflow triggers
actions when content-related events
occur. For example, an e-mail is sent to
a subscriber when a new document is
uploaded to the container. Workflow is
controlled by predefined content rules.
Such features of a CMS as routing and
notifications are implemented through
the workflow engine.  

Let me show you how to apply rich
CMS functionality to automate man-
agement of testing content. From a con-
tent processing viewpoint, the docu-
ments describing requirements, test cas-
es and defects are equivalent. Therefore,
for the sake of brevity, I’ll present test
case examplesonly. A similar approach
can be applied to requirements or defect
management.  

Test Case Management: A test case
is a composite document that includes
different sources of content: test

TABLE 1: CMS TESTER BENEFITS

Feature
Web-based publishing

Support for native formats

Version control

Access control

Search and retrieval 

Customization

Routing

Notifications

Social computing

Federation

Archiving

Description
Content authors can publish and manage hier-
archies of documents via the browser without
technical knowledge of HTML.

Documents can be stored and presented in
their native formats, such as HTML, text, MS
Office, Adobe PDF and images, and they can
be converted to other formats if required.

Older copies of documents, along with their
associated properties (comments, date, time,
etc.), can be saved and restored; content
changes are traceable.

User and group permissions are defined so
that authorized users can read, create, mod-
ify and delete content.

Users can find documents quickly based on
metadata and content.

Content can be modified, configured and fil-
tered; its metadata and presentation can be
changed as well.

Documents can be routed to users, and spe-
cific actions (document review or approval, for
example) can be performed once those doc-
uments reach the addressees. 

E-mail messages can be sent in response to
content-related events. For example, an e-mail
notification can be sent to someone when a
new version of a document is uploaded. 

Discussion forums, wikis and weblogs can be
used for content discussion, sharing and col-
laboration.

Various content repositories can be integrated.

Content can be moved to a secondary server
when no longer in use. There, it will still be
accessible.

Vladimir Belorusets is an SQA manager at 
Xerox.



description in a specific format, such as
Excel, Word or PDF, supporting materi-
als (images, URLs, etc.) and automated
scripts. 

It’s not uncommon for multiple QA
groups spread around the globe to cre-
ate tests for the same application. They
may store their test cases in different
repositories and document them in dif-
ferent formats. It’s a challenge to navi-
gate through hundreds of test cases and
easily extract the ones that you need.  

Here a CMS comes to the rescue
by creating a custom test case man-
agement system that imposes infra-
structure on testing content. That infra-
structure defines how test cases will be
published and retrieved.  

In a distributed work environment,
the most viable solution for easy access
to test content is a Web-based appli-
cation. CMS support for web-based pub-
lishing and content federation allows all
testing assets to be integrated and
always synchronized.  

The next challenge is to logically
group test cases for publication to
enable easy search and retrieval in the
future. The first step to structure test
cases is to create the application’s
Functional Decomposition Model, where
all of the application’s functionality is
decomposed into a hierarchy of func-
tional areas and subareas. A CMS allows
mapping of this structure into a logical
tree of containers within the browser,
similar to the directory tree in Windows
Explorer. Test cases can be uploaded
from your hard drive through the Web

interface or created using the Web forms
to the matching functional area con-
tainers (Figure 1).  

Test cases under the same func-
tional area can be further categorized by
tagging them with metadata, which nar-
rows the scope for test case search and
retrieval.  

Let’s look at the structure of a test

case. Table 2 presents a template that
I developed for detailed documentation
of the test cases. Each field contains a
related explanation. The test case con-
sists of two parts: header section and
testing procedure. The header section
is naturally mapped to the test case
metadata. A CMS allows you to easily
create custom metadata, which is
indexed for fast test case retrieval
(Figure 2).  

Using metadata, one can effective-
ly retrieve, for example, all error-handling
test cases that were first introduced in
the current product release (‘Test Type’
= ‘error-handling’ and ‘Originated In’ =
‘version of release’). Test procedure and
all attachments can be published in
native document formats. Most content
management systems allow you also to
perform a content search within the doc-
uments containing test procedures
regardless of file format.  

Test Case Review. After test cases
are published, they should be reviewed
and approved. Product management
reviews test cases for full coverage of
requirements, and developers review
test cases for accuracy. They may also
recommend additional test cases based
on code complexity. I always include a
section called “test cases recommend-

FIG. 1: TEST CASE MATCH-UP
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ed by development” in the test plan. To
automate the review process, we can
use the routing feature of a CMS. 

You can route the test cases to all
involved parties and request their feed-
back. To create the routing workflow, all
you need is to fill out a web form called
a routing slip that accompanies the doc-
uments. On the routing slip, you indicate
the test case recipients and the type
of action you want them to take—for
example, to approve or disapprove,
review and make changes, or just
acknowledge receipt (Figure 3). After
you submit the routing slip, a CMS noti-
fies the selected users of the document
task. While a review is in progress, you
can monitor its status. 

One can also create a multi-step
routing task for complex content
processes. For example, you can cre-
ate a routing task to send test cases
to a group of your peers for their review
and comments before sending the
revised documents to the QA Manager.  

You may also automate the test
case review process by using CMS con-
tent rules. A content rule allows you to
have an action run automatically when a
specific event occurs. For example, if
you create a metadata field test case
design status and select its value as
“ready for review,” the test case doc-
ument will be routed automatically to the
reviewers.  

Changing Requirements. All mod-
ern software development methodolo-
gies recognize that software require-
ments change often based on customer
inputs and technology factors. The test
case designer should be notified imme-
diately of any changes in test case
requirements so that related test cases
can be adjusted. If the product’s require-
ments are stored in a CMS, the CMS
workflow engine can trigger an email
notification to the test case designers
when a “new document version added”
event occurs for the requirements doc-
ument.  

Some CMSes allow not only for
notifications but also for the triggering
of script execution in response to an
event. You can associate an automated
regression test script with the require-
ment. It will run every time the require-
ment changes to verify that previous
functionality is still valid. 

Communication Between Test
Stakeholders. Testing is a cross-func-
tional process. Testing content has con-
sumers in QA, product management,
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TABLE 2: TEST CASE TEMPLATE

Test Name: 

Test case name 

Requirement IDs:

The requirements the test

case covers 

Test Type: 

Functionality, boundary,

error-handling, GUI, upgrade,

etc.

Pre-conditions: 

Pre-conditions define the

expected state of the appli-

cation before the test case

is executed. They can

include setup for the test

and information about test

data source.

Failure Recovery: 

Explanation regarding which

actions should be taken in

case of test failure. These

actions should drive the sys-

tem into the pre-condition

stage at which this test case

started.

Execution Time (mm:ss): 

Time to execute the test

case manually or execute

the script if the test case is

automated

Automation Engineer:

Step No. Action

Starting with a

verb, such as

‘Enter Username’

Test Designer: 

Name the test case owner.

It’s not necessarily the orig-

inal author of the test case

but someone who took own-

ership for that test in the

project

Test Priority: 

Critical, High, Medium, Low

Dependency: 

If it’s a chained test case,

provide the name of the pre-

ceding test case, whose exe-

cution status defines

whether to run this test or

not 

Post-conditions: 

State of the application after

successful execution of the

test case

Attachments:

Paths to the attachment files

OS Specific: 

OS name if the test case is

applicable for a specific OS

only 

Automation Tool:

Input Data 

Input variables with instruc-

tions on the data source

location

Modification Date: 

The last date the test

case was modified

Originated In: 

Project where this test

case was originally intro-

duced

Script Name:

Path to the script

Expected Results

Test Description: Brief test case description



development and customer support
departments. These departments can
be distributed around the globe and need
to effectively collaborate to deliver the
project on schedule. The typical dis-
cussion scenarios are:

• For developing testing strategy,
QA needs information from prod-
uct management on which appli-
cation environment from the list
of all supported environments is
the most frequently used by cus-
tomers.

• Test engineer needs clarification
on new feature functionality from
product management and feature
developers.

• QA needs to discuss with cus-
tomer support how to design
tests in the QA lab to mimic the
customer’s environment

• Tracking these discussions
through hundreds of emails is very
inconvenient. 

A CMS facilitates collaboration
among all information consumers
through discussion forums. A forum is
composed of topics posted by forum

members for other members to read and
post replies. The responses are sequen-
tially linked (threaded) to the original
topic. Members can reply to any of the
topics or individual replies in a thread,
and they can attach a document to a
topic or reply. All topics and replies are

searchable and remain saved on the
Web site for future reference. Each proj-
ect can have its own discussion forum.
Figure 4 shows an example of a dis-
cussion forum. 

Reporting Test Results. In many cas-
es, test results are eagerly awaited by
development and customer support. A
CMS automates the reporting process
by using the workflow engine.  

Let’s assume that you create a
metadata field test result for the test
case document. After a tester performs
the test case, she populates that field
with either “Passed” or a defect ID val-
ue. In the meantime, all interested par-
ties that use a content rule to subscribe
for an event defined as a “change in the
test result” will receive an e-mail notifi-
cation. 

If that rule is applied on the level of
the functional area container, the test
results will be sent automatically to recip-
ients as soon as the test cases are exe-
cuted. 

At this point, you might be con-
vinced that a CMS is right for your
organization. But before selecting one,
it’s always best to make sure that the
CMS of your choice will perform ade-
quately once it contains the projected
number of documents your test, QA,
development and product management
departments plan to use. 

If your company purchased a con-
tent management system for maintain-
ing its business operations, take advan-
tage of the technology to help automate
the management of software testing con-
tent. Your company will benefit and your
IT department will thank you. !

FIG. 3: TEST CASE ROUTING

FIG. 4: DISCUSSION FORUM
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Three More Pearls of Wisdom from The Industry's Best

Harnessing the Cloud For
Performance Testing



being discovered almost daily. Among the main benefits of the

cloud is that you pay only for the resources you need and the time
that you need them. 

I’ve seen people using the cloud in some very creative ways,
including sorting through DNA sequences, crunching stock market
data and even hosting high-traffic blogs. It was out of necessity that
I discovered one of the cloud’s greatest advantages: It allowed us
to do efficient, low-cost performance testing. 

By Daniel Bartow

C
loud computing is changing the world of online
applications. The availability of quickly configurable
infrastructure has ushered in new ways of doing
business online, and new uses for the cloud are
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During Intuit’s peak-readiness activities for TurboTax Online
(during which we make sure our systems can handle tax time),
it became apparent that it was time for us to take our readi-
ness activities to the production environment. For years, we
had been testing in a small lab environment and trying to pre-
dict how the production environment—which was hundreds of

times larger than the lab—would perform. We knew that there
were many uncertainties with this approach, but there really
wasn’t any low-cost alternative to testing it. How could we
possibly simulate millions of users against a production envi-
ronment without a huge investment in hardware infrastructure?
Thanks to the cloud, we’re now able to accomplish feats of
this magnitude for a fraction of the cost of traditional means. 

In March, we achieved an industry first. We used more
than 2,200 Amazon Elastic Compute Cloud (EC2) cores to
bombard TurboTax Online with simulated user load. Our con-
current user targets were quite large, and we were constrained
by time. As first-time cloud users for performance testing, we
knew that we needed the help of some serious professionals,
so we engaged the help of a cloud-testing software solutions
provider. They have their own tool (see Figure 1), as well as
the back end processes for spinning up large quantities of
cloud instances and orchestrating them. The high level of con-
fidence that we had after testing with the cloud was invaluable,
and it had cost far less than if we had tried to do it ourselves.

When users come flooding to your Web site, you want
the requests to get through and provide a good customer expe-
rience under high levels of load. To help you get started using
the cloud for stress testing, I’ve simplified some of these con-
cepts a bit, but for the most part, it’s as easy as it looks here.
I’ve seen engineers use the following method to go from no
testing at all to decent load generation and testing within a
day.

You’ll need the following to get started:  
• a load testing tool (JMeter is a good one.)
• some cloud instances
• a Web application to test
Depending on the site you want to hammer, testing against

a production environment might not be immediately possible.
There are all kinds of things that need to be worked through
with production testing, such as affecting your real customers

during tests and dirtying up production databases with accounts
or orders. If you have a test environment that can be hit from
the cloud, that’s a good place to start. If not, start with simple
functions such as homepage hits and image requests and scale
into the load in small steps. 

For this article, I am using JMeter (http://jakarta.apache
.org/jmeter/) to test throughput. Activities with other tools will
be similar. Next, you’ll need some cloud instances to install
JMeter onto and to run your test script from. Amazon has
made it extremely simple to get started with cloud computing
thanks to EC2, Amazon’s “servers on-demand” product.  

If you already have an Amazon.com account, you can sim-
ply make it Web-services enabled or create a new account at
http://aws.amazon.com. Creating an account is free, and
the site has a handy calculator that you can use to estimate
your potential usage costs. You get as many servers as you
need, and you pay by the hour and by bandwidth utilized. Start
out with one instance, install JMeter and try some test runs
against your target site. A dual-core, 8 GB EC2 instance run-
ning Linux costs 40 cents an hour plus bandwidth costs. That’s
quite cheap! 

Let’s say your particular JMeter script is generating about
100 hits per second on one cloud instance. Not bad, right? That’s
a respectable load, but you want to crank it up and see what your
site can really do. Go ahead and provision five EC2 instances
and kick off your script on each one. Let’s say you run at a steady
state of 500 hits per second for 4 hours. Now you’re rocking!  

Assuming you generated 100 GB of data transfer during
your test, your total bill for this load test according to Amazon’s
calculator would be about $15. You could run hundreds of tests
at this price before you got the equivalent resources in hard-
ware procured and hosted in a data center. 

Amazon charges by compute hours, which means that
40 compute hours could be 40 instances for one hour or 10
instances for four hours. Managing 40 cloud instances on your
own would be pretty painful, but this is where cloud-computing
tool makers come in. They have solved these problems and
make it easy to orchestrate all of the instances in unison. 

In the end, the cost of not testing and ending up with a
disaster on your hands is way more than what it takes to make
an investment in cloud tests. Now, with the power of the cloud,
you can achieve a higher level of confidence in your applica-
tion performance than you’ve ever had before. !
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FIG. 1: CLOUD CREATOR

FIG. 2: METERING PERFORMANCE

Daniel Bartow is manager of performance engineering at Intuit.
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Validation Should
Be Agile Too

continuous integration using a cross-functional team. While all
12 of the key practices that define agile approaches contribute to
the end result, the “test first” mentality is intended to keep pro-
grammers and users focused on validation throughout the process. 

Because functionality is cumulative across iterations, the test
effort is constantly expanding. Without an automated approach
for validation, functional testing either becomes a bottleneck that
causes delays or coverage is sacrificed to meet the schedule.  

Automating unit testing during development is straightforward
for programmers since they can instrument their code and take
advantage of tools that exercise components directly. But devel-
oping automated functional validation is more challenging, because
the traditional recording or scripting paradigm assumes the soft-
ware is already available, and the attendant development and main-
tenance overhead can’t keep up with rapid change. This leads to
a focus on automation only of regression tests, an approach that
doesn’t satisfy the “test first” requirement of agility. 

What to do? The answer is to rethink the approach to
automation so that it also becomes agile, serving as an accel-
erant to the process instead of one that creates friction. It takes
two core principles to make this a reality: 

1. Automation code must be minimized.
2. Test cases must be written as data. 

MINIMIZING AUTOMATION CODE
Functionality is typically validated by using the system as an end
user would, which means automation must be able to drive the
user interface. In the past, this has required that custom script
code be recorded or developed for each test. This results in an
ever-increasing volume of code, and as noted before, the over-
head to develop and maintain this code eventually exceeds the
bandwidth available in short delivery cycles. 

The best solution is to minimize the amount of code to be
developed for automation so that tests are written as data and not
as code. This requires an automation framework that contains lit-
tle or no application-specific content. One such framework is based
on the class library adopted for the user interface, providing a
set of actions for each class of object, such as verifying a window

context, pressing a button or entering text into a field. Since the
average GUI application contains between 8 and 12 classes,
and the typical number of actions for a class is 3 to 5 (input, ver-
ify, store), the volume of code to be developed is fairly small. 

These basic functions, when combined with infrastructure
capabilities to uniquely identify each object, package and exe-
cute tests, log results and recover from errors, results in a min-
imal amount of code that requires little or no maintenance as
new functionality is introduced. Unless the class library itself
changes—which is highly unusual-the code requires no mainte-
nance, regardless of how much functionality is added. 

WRITING TEST CASES AS DATA
Once the automation framework is in place, test cases are writ-
ten as data by simply describing the sequence of objects, actions
and data that execute a scenario to validate a requirement. No
test code is created, and these cases can be written before
the application code. All that is needed is for developers and
testers to agree on the names and classes of application objects. 

These tests are essentially “executable requirements” in the
sense that they can be used to document not only what the user
expects to see but how the application should provide it. Because
they can be developed before or in parallel with the code, ambigu-
ity about expected results is removed and there is minimal delay—
if any—between delivery of a testable component and its validation.  

A side benefit of this approach is that it contributes to over-
all quality by enforcing the standards that are a hallmark of agile
coding. Agile development calls for all code to be formatted con-
sistently and classes and methods to be named the same. This
is important to the pair-programming concept and to the overall
idea that the code belongs to the whole team, and so it must
look familiar no matter who wrote it. For test cases to be writ-
ten before or during development, the entire team must agree
on naming conventions for all objects. Each window, field or oth-
er object must have a unique, meaningful and persistent name
that will tie the test to the application. 

Because writing test cases in advance of the code also
requires agreement about the type or class of each object, this
involves the tester in discussions about how the object should
be implemented.

Agile development can fulfill its promise to deliver high-qual-
ity applications faster only if there is an equally agile approach
to validation. Adopting an automation framework and approach
that shifts effort from creating code to writing tests as data makes
this not only possible but an asset to the overall agile develop-
ment process. !

By Linda Hayes

A
gile development approaches are enjoying acceptance
by companies seeking to reduce cycle times and
improve quality. There are many flavors of agile devel-
opment, but all focus on short interval deliveries and

Linda Hayes is CTO of WorkSoft, a provider of test solutions for SAP.



Performance Testing
Innovations…or Not

t attempt to carry it out into practice." (Jan Fagerberg, The Oxford
Handbook of Innovation, Oxford University Press, 2006)

INNOVATION IN PERFORMANCE TESTING 
Over the past 10 years, I’ve kept pretty close tabs on commer-
cial performance testing, but I’ve seen very little that I’d classi-
fy as innovation. Unless, of course, you count the manner in
which some old or common ideas have been recycled, repack-
aged and marketed as innovation. In this regard, Mercury
Interactive, circa 2002, (pre-acquisition) is the clear innovative
leader with its Captain Mercury radio commercials.

I’ve seen a lot of invention at the individual and team levels.
I’ve even had an inventive idea or two myself. But I haven’t seen
any of those ideas make it into common practice.

CLAIMS OF INNOVATION THAT AREN’T 
Supporting current features against new(ish) technologies is not
innovation, in my opinion. To me, this is little more than required
maintenance to keep from getting too far behind the techno-
logical advances of one’s clients.

“Agile” performance testing is certainly not a recent inno-
vation. The Manifesto for Agile Software Development was pub-
lished in 2001, so I guess someone could claim that they were
the first to label their approach to performance as being “agile”
shortly thereafter, but I’ve met several software performance
specialists who have been applying these same principles for a
very long time. In fact, during a conversation with Jerry Weinberg
over dinner during CAST in July, he shared a personal experi-
ence from the 1960s that sounded a whole lot like “agile per-
formance testing” to me.  

Taking the performance tester out of analysis by providing
(even more) mathematically invalid statistics automatically is also
not innovative. Not only isn’t this new, but personally I find it
insulting. Even the best automated bottleneck detection tools
that I have knowledge of, which are part of a private project being
conducted by IBM and some academic institutions in Ireland,
aren’t ready to replace a human with a little mathematical abili-
ty and some direct knowledge of the application. 

Fully integrating support for performance testing seamlessly
into end-to-end software development tools is useful and welcomed.
It might even qualify as innovation in the sense that the software
development tools seem to have advanced to a point where this
seamless integration is viable in practice, but it’s certainly not a new
idea. I, for one, have been asking for over 10 years why this inte-
gration wasn’t reality, and I’m sure I wasn’t the first.

FOCUS ON REAL VALUE
Instead of spending all this time and money recycling old ideas
and repackaging them as innovations, I’d like to see more focus
on providing real value. There are several areas where time
and money could be spent to impact performance testing, and
for that matter, the overall quality of software industry wide. 

The No. 1 thing I think we should be investing in is educa-
tion. Naturally, we need to educate current and future perform-
ance testers about how to do their jobs better and provide more
value to their organizations using less time and effort, but that’s
not enough. We also need to educate project managers, IT man-
agers and CIOs about what performance testing is, what it’s not
and how they can get more bang for their buck with performance
testing programs. I’ve met far more competent performance
testers than managers who know how to get maximum value
from this rare resource.

I also believe we should be investing in the easier side of
performance testing. As an industry, we’ve spent the past 10
years so focused on the hard-to-impractical (bordering on impos-
sible) side of performance testing that we seem to have forgot-
ten about the parts that aren’t so hard. It’s my experience that
a competent performance tester can find the vast majority of the
performance issues that the hard techniques reveal by employ-
ing relatively quick, cheap and easy techniques early in the devel-
opment cycle.  

Even so, I’ve often observed organizations focusing on imprac-
tical and expensive performance testing late in the development
life cycle, in part because of vendor-promoted “innovations” that
are both complicated and employed at the very end of the process.  

I can’t speak for anyone else, but I certainly wish that folks
would spend less time trying to convince us that they’re provid-
ing innovation and more time trying to provide clear value that
doesn’t require convincing. !

By Scott Barber

“A
n important distinction is normally made
between invention and innovation. Invention is
the first occurrence of an idea for a new prod-
uct or process, while innovation is the first 

IF ALL OF THIS INTERESTS YOU, please join Dan, Linda,
Scott and other industry experts for an in-depth explo-
ration of these and other topics at the Software Test &
Performance Conference this fall in Cambridge, Mass.
VViissiitt  wwwwww..ssttppccoonn..ccoommScott Barber is chief technologist at test consultancy PerfTestPlus.
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computer programmers who are willing to test. I
believe this is a mistake. Testers rely not only on
domain and technical expertise but also on peo-
ple skills, which are useful for working through
requirements and test cases with analysts and
users. Rare indeed is the developer equipped to
handle such potentially volatile situations as these. 

I once read an article by Harry Robinson, a
test architect in Microsoft’s Engineering Excellence
Group. In “Bumper Stickers for Testers,” Robinson
said the things we testers frequently say about

In a surprising number of the organizations I have worked in, software testing was considered a
luxury. “If you have time, you might do some testing,” I might hear. Or else, “whatever can be done
in the stipulated time is good enough” might have been the directive. From what I’ve seen, many
large companies no longer employ domain experts for software testing, but instead now favor
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Prakash Sodhani is a quality control specialist at a global
IT services company based in Texas.
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our work reflect the pride we have in our
profession. That article got me thinking
about the times I’ve been happy when
someone appreciated my work, as well
as times when I’ve been frustrated.
There have been remarks that have
made me furious, and others that are so
absurd as to be laughable.

All that thinking led me to this arti-
cle, which is a compilation of comments
I’ve heard over the years, many that are
reiterated nearly every day. If you haven’t
heard some of these things yourself—
from coworkers, developers, team lead-
ers or managers—then you haven’t been
a software tester very long. 

1) “There’s nothing wrong
with my code. Check with
the other developer.”

Often you will work with more than one
developer. If you’re lucky, at least one
will have done some unit testing before
tossing the code to the QA team. But
even when they do, they often forget to
test their code’s integration. Sure, fea-
tures might work as expected in isola-
tion, but when you try to test end to end,
you start seeing issues. One develop-
er refers you to the other and thus starts
the vicious cycle. 

Even more frustrating is that once the
flaw is tracked back to the first develop-
er, he politely says, “My bad. I forgot to
do one thing. I’ll fix it and let you know”. 

ADVICE: Ask the developer if
they’ve done their unit and integration
testing.

2) “Can you show me the
defect?”

Applications differ in complexity, and some
take longer to test. One complex appli-
cation I recall testing had multiple paths

to be tested completely. I found that some-
where around the last step, I wasn’t see-
ing the expected result when using one
particular set of data. I tried with another
set, just to see if I could reproduce the
result, but it turned out to be happening
only for the first set of data. I opened a
defect, assigned it to the developer and
proceeded to test other functionalities.

After a few minutes, an e-mail from
the developer popped up asking me to
come to his desk to reproduce the issue.
I generally wouldn’t mind doing this, but
why did I even bother documenting all the
“reproduce steps” and attachments in the
defect’s description? Visiting the devel-
oper sidetracked me from what I was
doing and wasted both our time. 

ADVICE: Ask the developer to try to
reproduce the issue using your docu-
mented steps and to contact the tester
only if something other than the issue 
arises. 

3) “This shouldn’t take much
time to test.”

Have you ever told a developer that a
particular feature shouldn’t take more
than a couple of hours to write code for?
Probably not. But developers certainly
know how long something should take
to test, don’t they? 

It amazes me how people with mul-
tiple years of experience in the indus-
try still don’t understand that testing
might not be their domain. Suggestions
about how to test are one thing, but to
state that such-and-such a feature
shouldn’t take a lot of time to test is like
saying “I know this feature works. You
just confirm it.” Depending on the issues
involved, even a simple “Login” might
take more than a few minutes. 

There is no way I can say “it will be
done in one hour.” It all depends on a
tester, how deeply they test and whether

unforeseen circumstances arise. But
when you know that people around you
will become angry if you take more time
than they think you need, your tenden-
cy might be not to test at all or not to
test deeply, or thoroughly, enough.  

ADVICE: When possible, don’t
agree to arbitrary testing timetables. If
asked for an estimate, take your initial
guess and triple it. 

4) “This was working 
yesterday, and I haven’t
changed anything.”

You have a list of test cases you want to
execute before the deadline. You finish
the list and go home assuming that every-
thing is done. Your plan for the next day
is to perform a last-minute smoke test
and then send the “Testing Complete”
message to all the stakeholders.

But that plan falls apart when you
discover that your primary test cases are
no longer working. You tense up—many
of the other test cases depend on the
result of your primaries. The developer,
as expected, claims that nothing has
changed since last night. 

You frantically begin running all the
test cases again to see if others have
the same issue. Several hours later, you
get an e-mail from a developer that a
build was deployed the night before, and
that since it was “not expected to affect
anything,” only developers were noti-
fied. The result was unnecessary frus-
tration, anxiety and wasted time. 

ADVICE: Insist that the test and/or
QA departments be on the notification
list for all new builds. 

5) “Why test it that way?
That’s not realistic.”

A good tester comes up with a variety
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of scenarios to break the application
under test—to think of potential situa-
tions before hearing from the user. Some
test cases might sound improbable, but
whoever thought someone would mis-
take a computer’s CD tray for a drink
holder?  

One application I was working on
had a simple “Login” page that threw
an exception when I entered special
characters in the user name field. When
I told the developer, he asked, “Who in
the world would put special characters
in the user name field?” Under normal
circumstances, no one. But someone
might do it by mistake, I said, and we
need the application to handle it grace-
fully. 

ADVICE: Conduct your tests based
on what is possible, not what is proba-
ble. Given enough time, if something can
happen, it will happen. 

6) “Test it this way, with this
test data.” 

In one of the companies where I worked,
there was very little documentation. To
learn what and how to test, I was expect-
ed to track down and speak with the sub-
ject-matter experts to get the informa-
tion I needed to get started.

Eventually, I found myself testing a
database application, but again, there
was no schema or documentation to
write queries against. 

I had to ask a developer, who told me
he would send me the SQL queries and
data that I would need for my testing.

That’s right. I was told to use what
the developer sent me, and to say that
“everything looked good.” Not surpris-
ingly, the testing finished on time and
everyone was happy. 

ADVICE: Sometimes you just have
to do the best you can with the hand
you’re dealt. 

7) “It works on my machine.
Something must be
wrong with yours.”

Surely we’ve all been in this situation:
Something works on your computer, but
when you try to reproduce it on some-
one else’s, you can’t. Here’s an exam-
ple: While performing some function
testing, I saw a bug and opened a defect.
After some time, the defect was sent
back to me as “unable to reproduce,”
but I was still able to produce the issue. 

Instead of going back and forth
through the defect tracker, I went to the
developer’s desk to discuss it. He
showed me what he was doing, and at
first he seemed right. He told me to
check if I was doing it right on my
machine.  Then I realized that the devel-
oper was verifying the bug on the “devel-
opment” environment rather than on the
“test” configuration. I pointed that out,
and sure enough, he was now able to
reproduce the issue.

ADVICE: Don’t assume that the
developer has read your defect docu-
mentation completely, pulled all the right
levers and set all the right switches.
Sometimes developers overlook the
basics, just like we mere mortals do. 

8) “I know that scenario
doesn’t work, but how’s
the application overall?”

Test cases and defects usually have pri-
orities attached to them. Higher-priority
defects get more attention and gener-
ally must be fixed before the product is
deployed. It’s one thing when a test case
is assigned as high-priority by the QA
team. It’s another when it’s done by a
developer. 

I once found myself testing an appli-
cation that sent an e-mail to support per-

sonnel when a customer ticket was
opened by the sales team. The app
worked fine when a valid e-mail address
was entered or when an e-mail address
was selected from an address book. But
I didn’t know how the application was
supposed to behave if the address book
was ignored or if an invalid e-mail
address was entered manually. The
developer didn’t know either and assert-
ed that people would always use the
address book feature. 

So even though I knew that at least
one use case wasn’t settled, I was asked
if everything was alright to move to pro-
duction. I was told that this test case
had a low priority. 

ADVICE: Every defect should be
documented, regardless of priority. That
way, a fix can be on someone’s “To Do”
list and that part of the application (as
well as the tester’s backside) is covered.

9) “Try to reproduce the
issue multiple times
before you open a
defect. If it only happens
once or twice, I can’t do
anything about it.”

Developers occasionally get irritated, and
sometimes they let you know it. In one
such situation, I was new to a project and
my only source of help was one of the
developers. I thought e-mail was not the
best avenue for questions, so I tried using
instant messaging instead. After two or
three sessions with the developer, I
received an e-mail from the project man-
ager directing me to go through him with
questions. I got the message.

Later on during that same project,
I found some issues that I wasn’t able
to reproduce consistently; the defects
might appear twice in five tries. When I
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mentioned this to the developer, he said
it was probably a one-off thing and sug-
gested that I focus on other issues. 

ADVICE: Document the issues and
move on. Prioritizing defects is not gen-
erally the tester’s job, so it’s probably
best not to waste time forcing an issue. 

10) “Sorry; I forgot to deploy
my code in that last
build. You’ll have to
wait before testing.”

This is a classic that I have seen quite
often: You start testing after a new build
and an e-mail appears telling you to stop
testing for one reason or another. 

ADVICE: You can change only the
things that are within your control. If stop
orders are a part of your environment,
changing your attitude toward them might
help reduce the frustration they cause.
Rather than viewing time before the order
as wasted, look forward to receiving a
better build that might contain fewer
defects. Here are some more:
11) Don’t worry about this. Try the oth-

er scenarios.
12) I know I delivered the code late for

testing, but everything looks good
to me. When can I move my code to
production?

13) I tested this functionality during
development. It looks good. 

14) There’s no documentation for this
functionality. Let me tell you exact-
ly what you need to focus on.

TEST AUTOMATION QUOTES
Now that we’ve seen some of the com-
mon statements made by developers, let’s
take a look at what you might hear about
automation. Most of these quotes have
come from the managers or supervisors.
There are basically two types of managers:
technical and non-technical. I’ve had the
opportunity to work with managers who

were pretty hands-on and some who knew
more about processes than they did about
automation tools. Here are some quotes
that illustrate how automation is perceived
within the testing industry.

15) “We have 283 manual
test cases. Do you think
we can automate
them?”

I’ve been called in and told to start
automating manual test cases. There
were no planning meetings, nothing to
identify scope or prioritize the test cas-
es. I was just told to start writing automa-
tion scripts and “the more the better.”
This creates a dilemma for the testers.
Where do we start? The situation gets
even trickier if the tester has no back-
ground on the project for which he’s
expected to write automation scripts.

Automation can’t be applied to all
scenarios; 100 percent test automation
is just not possible. For example: If
you’re testing a one-off thing rather than
something repeatable, it may not be
worth automating. 

ADVICE: If you’re called in to auto-
mate test cases, request at least one
meeting with key stakeholders to help
you prioritize the scenarios. That will give
you a place to start. 

16) “I saw a demo of a
record-and-playback
solution that looked
pretty easy. Everyone
on the team should be
able to write automa-
tion scripts with this.”

When an organization is planning to
acquire an automation framework, it’s

important to have your team’s automa-
tion expert involved. Often, management
involves only itself in the proof-of-con-
cept meetings and decides on its own
which tool is best for the team.
Experienced team members understand
the context in which automation tools
will be used and are the best judges
when it comes to this kind of decision.

ADVICE: Strongly suggest that man-
agement involve at least one member of
each IT area in meetings that involve selec-
tion of broadly reaching tool platforms. 

17) “A new application build
has been deployed, but
it shouldn’t affect
automation scripts.”

One of the goals of writing automation
scripts is to make them generic enough
so that a small change in application func-
tionality doesn’t break the scripts. For
example, if your script looks for a Web
link, you should write the script so that
if the link is moved 10 pixels to the right,
the script will still find the link. 

But just because a script doesn’t
fail doesn’t mean it’s working properly
either. I once built load-testing scripts
for an application that saw multiple
releases every two weeks. Once I had
recorded and customized the scripts, I
would run them against each new
release. As long as the scripts didn’t fail,
my manager and I trusted the results. 

One day I decided to re-record one
of the scripts and compare the results
with one of the older scripts. What I saw
was that while the first version made 10
server requests, the new version made
only five. The newer scripts delivered
significant improvements in response
time because fewer requests were being
sent to the server. After following up with
the development team, we found that
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issues of “duplicate requests” were
fixed, accounting for the performance
improvement. 

ADVICE: Never assume that test-
ing “success” is the same as a “lack of
failure.” When testing any new release,
it might simply be necessary to rebuild
test scripts every time an application
changes.

18) “We have a major release
in a couple of days. 
Can we quickly run a
few load tests before
the release?”

Testing is often the first thing to get cut
when a deadline is approaching, and peo-
ple look to the QA team to give the green
light as if it’s just a formality. One Web-
based portal application I worked on
involved a significant amount of functional
testing. During a meeting two days before
the release, I was told to stop function-
al testing and run some load tests. When
I asked for the scope and objective of
the load tests, I was told to simulate “a
few hundred users” and send the results.
What I was not told was what kind of test
scenarios to run. Even if we had found
a performance issue, we wouldn’t have
been able to do anything about it without
changing the release date. 

ADVICE: Perform as much of the
requested testing as you can in the time
allowed and document your findings. Then
you’re covered if things go wrong later. 

As testers, our job is to ensure that
a quality product is shipped. In doing so,
non-technical skills can be just as impor-
tant as our technical capabilities. We
sometimes hear more than we want and
must know what to use and what to
ignore. 

Sometimes our efforts go unno-
ticed, so we must let a job well done and
a quality release be thanks enough. !
                                                                                            
REFERENCES
•http://www.harryrobinson.net/bumperstickers
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bring the team up to speed, as well as a
fair amount of maintenance to keep it
going.

The Budgeting Problem:
Some test outsourcers
will claim–and be able to
back up–a lower hourly
rate for testing services.
But comparing hourly
rates matters less than
comparing effectiveness.
How can you tell if out-
sourced testers are effec-
tive? We recommend
time-boxed experiments.
Before signing a six-fig-
ure multi-year contract
with a test outsourcer,
compare the work with that of a similar
in-house group. For example, you could
put the testers on site for two weeks and
see what they come up with, or use col-
laboration tools (IRC, conference calls,

screen sharing, wikis) to make the work
of the vendor visible.

The Verification Problem: When you hire
an outsider to do testing, how do you

know what they actually did? And if they
bill for a total of 120 hours, how do you
know that was the only thing they were
working on? Again, we recommend using
on-site testers or employing tools such

as IRC, Voice-Over-IP, Chat and screen
sharing, to make the outsourced group
feel like they’re part of the team.

Inattentional Blindness: Because com-
munication with out-
sourced testing groups is
so hard, it is tempting to
prescribe the exact steps
the testers should take
and the exact data to ver-
ify. This sort of "scripted
testing" can be easily out-
sourced, but the testers
will have a greater ten-
dency to miss errors that
exist outside the scripted
parameters of the test
case. Or, to paraphrase
Lee Copeland, author of

"A Practitioner's Guide to Software Test
Design," (Artech House, 2004), scripting
the tests before executing them is like
picking your “Twenty Questions” before
you start the game. !

st& pedia

“Some test outsourcers 

will claim a lower hourly rate for

testing services. ”
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THIS MONTH WE INTRODUCE
CEO Views, an interview series featur-
ing top level test industry executives
conducted by Andrew Muns, president
and CEO of Redwood Collab -
orative Media (publisher of
Software Test & Perfor mance).
These casual conversations
are meant to provide insight
into the minds of the people
leading and shaping our indus-
try now and into the future.  

We kick off the series with
Doron Reuveni, CEO and co-
founder of uTest, an online
marketplace that matches soft-
ware developers with testers
and provides a platform on
which they can collaborate.  

ANDREW MUNS: Let’s start by
talking about your background. What
was the first job you ever had?

DORON REUVENI: My first job in
the technology space was actually as a
developer. 

I was taking a legacy system that
was written around the Windows plat-
form and basically improving perform-
ance while migrating it to a UNIX-based
infrastructure. So that was really my first
real job in technology.  

And what was your first expo-
sure to software testing in particular?

So, in the early days of my career —
and I graduated from school in ’89—I
was part of a development team and we
were responsible for testing our own
code and QA’ing the end results so the
real testers were actually the customers. 

Later, I moved to another position
where we actually had a [part time] QA
engineer. He was a grad student who
spent some time testing and that was
really my first exposure to QA. And I
must say that at that time, we didn’t do
it very professionally. We didn’t have any
methodologies or tools. But that was
really my first exposure to having a ded-
icated testing resource.  

In the early days, it was really about
finishing developing something, then

throwing it over the fence, getting feed-
back, fixing it again, and throwing it back
over the fence, so it wasn’t really a col-
laborative type of effort like it is today.  

So there was
not exactly a
structured meth -
odology in place. 

No, not at all.
And what we were
developing at that
point in time was a
consumer focused
product with a target

audience that was
significant in size.
So a single QA
engineer with a
non-professional
background was
definitely not going to
be up to the task. We were hurting the
product quality. 

So, how did you get involved with
uTest and where did the original idea
come from?

I was at a party at a friend’s house
and this is where I met my co-founder,
Roy Solomon. He was a QA manager for
a publicly traded company called
Incredimail. During our conversation, he
mentioned to me, “I need to test this
product that needs to be released to the
market; it is a consumer product with a lot
of users and no matter what I do or how
many people I have, I really cannot test it
enough. I get pushed from all sides -- from
development, from the product manage-
ment team, and from the business that
wants to release additional functionality to
the market. No matter what I do, no mat-
ter how good I think the product is, at the
end of the day, customers come back and
they still find issues and it still doesn’t
work as they expect it to.” 

So he basically presented me with
the concept of, “What if a QA manager

had on-demand accessibility to real pro-
fessional testers from around the world
that can test on a real live platform?” I
immediately got excited about the idea.
Based on my experience managing a
development team, the idea made per-
fect sense. It would enable QA to col-
laborate with the community and get
feedback. It would also allow developers
to get early market feedback in the early
stages of the development cycle.  

Were there any models from 
the development world that you
looked to either from the open source
community or from any of the other

collaborative “crowd -
sourcing” models that
exist in development? 

As surprising as it
seems now, at that time
when we started in ’07, I
wasn’t even familiar with
the term “crowdsourc-
ing.” The idea didn’t come
from a belief that crowd-
sourcing is great, let’s find

business applications for it. It actually
came from a real market need.  

But obviously, the trend around com-
munities and crowdsourcing was taking
hold in 2007, and continues to grow
today. Companies like TopCoder or
RentACoder, which provide marketplaces
to hook developers up with projects, also
played a significant role. And “open
source,” when it means the capability and
community of people collaborating to
achieve one end result was also a big
influence. But crowdsourcing wasn’t real-
ly a big motivator. It was something that
we had visibility into only later after we
already had the business running. 

What were some of the challenges
that you faced in starting up a new
company from scratch and building it
into what you have today?

I think starting from scratch makes
everything a challenge, but the first sig-
nificant challenge or significant milestone
was that we needed to raise some seed
funding. We needed to get some money
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in the door to start proving the idea
worked not only on the business side but
also on the technology platform side.
What we tried to do was to understand
and map out how much money and what
we would need to actually achieve in
order to reach the next milestone. And
so we put together a road map of the
expected progress of the company.  

The first milestone that we achieved
was putting a beta version out there and
having a trial where we signed a few cus-
tomers on and created a limited sub-
space of the community. Our goal was to
get 200 testers in the community and
about ten customers to run the beta and
having some level of a technology plat-
form that could facilitate initial transac-
tions just to make sure that the market
validated the need and the value that cus-
tomers would get out of it. Those were
our initial milestones. 

Let’s talk about the testing servic-
es vertical market more broadly. How
do you think about the competitive
landscape in terms of who you com-
pete with? Is the competition largely
from substitute pro ducts, i.e. people
testing software in other ways or are
there any new en trants that are
beginning copy your mod el?

First of all, we look at the QA and
testing market around the world as a sig-
nificant sized market. It is estimated by
Gartner at around [US]$13 billion and is
growing at about 11 percent per year.
Even during the downturn of the past year,
it showed an 11 percent growth rate. And
of this $13 billion, approximately $6.5 bil-
lion is attributed to outsourced QA.  

We certainly don’t see ourselves as
competing with in-house QA teams – in
fact, we’re a compliment to in-house test-
ing efforts. We compete directly with out-
sourced or offshore testing, enabling
greater testing coverage across locations,
languages, OS and browsers, and doing it
at a substantially lower total cost. 

That said, we recognize there are
certain products, applications and proj-
ects where crowdsourced testing is not
a good fit. An example would be a high-
ly customized, complex ERP system that
requires a great deal of knowledge
about the inner-workings and processes
of that company.  

However, we also see that there is a

growing need around the testing of Web,
desktop and mobile applications. These
apps are a real sweet spot for uTest.
These types of applications are often test-
ed by internal QA teams, but this testing,
coverage and overall quality can be signif-
icantly increased by using uTest to help
test these types of appli-
cations.

The shift toward
mobile and web ap pli -
cations does seem to
be a very positive one
for you. That is a prob-
ably a good segue into
my next topic, which is
your view of the big
picture and the direc-
tion of testing and QA
generally. What are the
big shifts going on in
the testing market
right now? 

That’s a great ques-
tion. We see a great deal
of growth in agile devel-
opment, which results in
tighter interaction be -
tween QA managers,
professional testers and developers. They
work much more closely than they used
to, which is great because it enables them
to collaborate and produce higher quality
apps. We also believe that if agile teams
can leverage external testers on-demand
from a community, it will further benefit
the quality and time-to-market for those
types of applications. 

Beyond that, I see two significant
gaps in the testing market today. One
is mobile application testing. Even in
the uTest community, which is one of
the largest collections of mobile
testers, our demand for testers is still
higher than the supply. I think that
mobile will be an area where testing
and QA capabilities need to signifi-
cantly scale quickly in order to catch
up with mobile app development. 

Another area in which we see signif-
icant growth is application security and
vulnerability testing – having enough
testers with the expertise to perform
exploratory testing and discover security
holes in applications. With all the rules
today about not storing user information
in web applications and the constant

threats from black hats, this is becoming
increasingly important. 

It is interesting to think about
competitive collaboration as a model
for crowdsourcing best practices.
Maybe that’s what distinguishes a
crowd from a mob. Is this one of your

principals—working to
harness the competi-
tive nature of your
testers but also to uti-
lize new media plat-
forms and collabora-
tion technologies to
allow testers to gain
from what others have
learn ed? 

Every project with
uTest includes a discus-
sion thread, which is a
message board that
enables the customer to
communicate with the
entire virtual testing team
– the uTest project man-
ager and all participating
testers. This is another
illustration of how testers
are competing but at the

same time, they’re collaborating and are
very supportive of one another. It is an
interesting dynamic to witness. 

Another thing worth noting is that,
in a community like uTest, there are two
currencies to consider. The first is the
money that they earn for approved bugs
they find or test scripts that they exe-
cute. The second form of currency is
reputation. For example, after every
project we name a Most Valuable Tester.
The customer decides which tester wins
based on who reported the best bugs,
the most critical bug or who made the
biggest difference to that test cycle. So
the tester makes extra money and builds
a reputation as a top tester. They get
invited by the customer to the next
release and obviously they get highlight-
ed, which is a great thing because it
allows them to get to know one another
and collaborate and learn from each
other to improve their skills as well. !
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DEVELOPERS SOMETIMES EQUATE
agile with freewheeling, the ability to bend
and make adjustments as needed during
the course of design, development, test-
ing, (more development,) and deploy-
ment. Freewheeling leads to anarchy, the
very antithesis of what we want when
building complex applications and servic-
es. Paradoxical though it sounds, agility
requires discipline. And discipline is root-
ed in software configuration management. 

Thinking of CM as a means of man-
aging and implementing software change,
Brad Appleton sees CM in terms of mak-
ing payments against incurred debt.
Failure to repay the debt is bad, very bad. 

Brad, who spends his days as princi-
pal staff software engineer
in Motorola’s Global Tel -
ecom Solutions Center, is
one of the driving forces
behind agile, and has
authored several books on
all aspects of develop-
ment. Our talk quickly mor-
phed into a discussion of
“technical debt,” also
known as design debt. 

TD happens when
software, for a variety of
reasons, becomes difficult
or risky to change, thus
requiring an upward spiral
of time and effort to
evolve. “Technical debt
represents the accumulat-
ed amount and cost of
rework that necessary to
correct or recover from the
deviation between the cur-
rent design of the system,
versus a design that is minimally complex
yet sufficiently complete to ensure cor-
rectness and consistency for timely deliv-
ery.” This effort, he has observed, grows

more than linearly over
time as a system be comes
more complex. 

So, what causes this?
Under pressure, we too
often use “quick and
dirty” methods with the
intent of going back to
redo it right, he says.
Other drivers include im -
plementing re quire ments
details before the full
needs of the system are
understood, unintentional vio lations of de -
sign principles, and neg lecting to provide
ongoing care to keep the system, as Brad
says, “fit” and “supple.” 

Regardless of
how this debt was
incurred, (a knowing or
unknowing deviation
between principles and
practice, guessing in -
correctly, anticipating
too early, neglect, poor
quality, or even just the
laws of software evolu-
tion, Brad says) you’ve
got to pay it back or
you’ll wind up sinking
further into debt. Apply
more quick fixes and
you continue to pile on
debt. Sink too far, and
the value of that soft-
ware eventually depre-
ciates beyond the point
of no return. Throw it
away and start over. 

Credit for creation
of the debt metaphor

goes to Ward Cun ningham, who used it
as far back as 1992 to describe develop-
ment of an investment portfolio manage-
ment system (http: //c2.com/doc/oopsla
92.html). At that time he said that speed-
ing up code development incurs a debt
that must be repaid with a prompt rewrite.
The key is promptness. “Every min ute
spent on not-quite-right code counts as
interest on that debt.”  

So, how do we pay
back the debt? 

Most obviously, it’s
done by reworking the
software, getting rid of the
quick-and-dirty code,
replacing it with properly
designed code that is
tightly written, unambigu-
ous, and which will stand
the test of time.

“What this all means,”
Appleton says, “is report-

ing and controlling changes.” It’s the
tracking database where you report
defects found through testing, keep tabs
on the development backlog, and maintain
enhancement requests. A key issue is
dealing with and resolving multiple concur-
rent versions. But he doesn’t mean just
the software as it pours from developers’
keyboards. Testers wind up with multiple
configurations to test as a result, which
can lead to nearly a doubling of effort and
coordination. There’s enormous overhead
(debt) in maintaining simultaneous ver-
sions. “It’s common to see people using
branching or ‘clone and own’ techniques
when solving this problem, but a much
better approach is to take an architectural
approach like variation management.” In
that approach, con figuration is managed
through variations of a single product
rather than multiple concurrent products. 

Steve Berczuk is an expert in agile
software development and release man-
agement for agile teams. He and Appleton
are co-authors of the book Software
Configuration Manage ment Patterns:
Effective Team work, Practical Integration.
Berczuk extols a pragmatic approach to
using software configuration manage-
ment, especially (no surprise here) ver-
sion control, as part of an agile develop-
ment environment. “SCM is a key part of
the software development toolkit and
should be considered in the context of the
architecture and the team dynamics.” 

In other words, communication and
coordination is as essential as technolo-
gy to building effective teams. !
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