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The futurology of
software testing
by Bogdan Bereza

Bogdan Bereza uses four crystal balls
to look into different possible futures for
our industry

while planning and making decisions.
Remembering that predicting the outcome,
timing and resources of a software project
is doubtlessly beyond your grasp, so how
can you expect predictions on a much
higher level of complexity, such as seeing
software testing in 20 years time, to be
even remotely accurate?
However inaccurate my conclusions will
beiii due to unexpected events occurring
before the future has become the presentiv,
the very process of attempting to imagine
the unknown is a very perceptive and
useful tool to achieve a helicopter view
of the present, its ills and its glories:
bypassing irrelevant details, fashionable
fads and short-lived, superficial technologies and silver-bullets.
So, let the show begin! I have chosen four
crystal balls, each looking into a different
possible future.

One of my visions for
software testing's future is
that in 20 years' time it will
become as sophisticated
as that of wholesale fruit
suppliers.

4

Automatic process design
An unpopular, sarcastic, truth-telling person
like myself, in order to survive in this world,
must perform various unglamorous tasks to
earn money. So it happens to me that I
“Futures studies (also called
teach an unaccredited ISTQB coursev
futurology) is the study of postulating
from Monday to Wednesday, and a BPM
possible, probable and preferable futures
or BPMN course on Thursday and Friday.
and the worldviews and myths that underlie Then an abyss of realization opens in front
them. There is a debate as to whether this
of me – why don't ISTQB, PRINCE 2, PMI,
discipline is an art or science.”i
ITIL, use BPMN diagrams to describe their
“fundamental processes”? Why do they rely
Whether art or science, futurology is
on logorrhea instead? BPMN has been
subject – as every human activity is – to
available for more than 14 years now,
the ways of human feeling, thinking and
and is an obvious tool for serious
reasoning, which are studied by the
process descriptions.
science of psychology. Psychology tells
you mercilessly, and with vivid examples,
I once had the privilege to help introduce a
why and how human predictions fail.
BPMS for a wholesale fruit supplier. Yes,
quality control was very much an important
ii
Dietrich Dörner in his great book describes part of the wholesaler's processes, but we
comprehensively the mechanisms, which
did not use any AQCPIvi to analyze it and
make people err often and spectacularly
suggest possible improvements; instead,
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the fruit quality control process
(you may call it fruit testing, if you prefer)
was treated, correctly, as a part of the
whole, integrated “fruit delivery value
stream process”, where customer
satisfaction was the focus.
Needless to say, this intelligent fruit
wholesalervii knew that no process is
perfect, in fact it would not even be
’good enough’ forever. Knowing that
new technologies will appear and that
circumstances changeviii, they wanted
to be able to adapt their business
processes without much ado and
without much expenditure – therefore
they wanted a BPMSix.

BPEL and other code deployed, manual
procedures described

Test process flows in
BPMN
Test process
modelling (in BPMN)

Test process
implementation
(BPEL, BPMS)

Test process
enhancements
proposed

Test process
execution (BPMS
running)

Test metrics gathered
Test process
monitoring and
analysis

Figure 1: A possible future for the test process

What struck me was the discrepancy
between the intelligent sophistication
of the fruit wholesaler compared to the
heavy-handed, prescriptive approach
still prevalent in software industry.
One of my visions for software
testing's future is that in 20 years'
time it will become as sophisticated
as that of wholesale fruitsuppliers,
implementing flexible processes based
on BPMS and providing continuous
process improvement and continuous
business analysis. I illustrate
this in Figure 1.
Paramount test hacking
I try to be quiet and collected – after all,
life is too wonderful a gift to waste by
becoming angry and irritated. In spite of
some reasonable success in this area –
my wife calls me sometimes a “Dalai Lama
wannabe”, I still have much difficulty
controlling anger when I encounter
complacent ignorance. A few days ago,
I saw somewhere on LinkedIn the following
question: “Please tell me which test tool is
better, Selenium or Cucumber?” x. Such
blatant mixing up triangles and pears,
combined with the evidence that once
again there is a compulsive-obsessive
fixation on tools instead of a clear focus
on issues, goals and processes, made
me so angry I mowed the lawn both in
the garden and outside, to pacify my
murderous emotions.

Testing has developed and grown very,
very much indeed during the last 20 years,
but alas its development has gone in the
direction of what can be called test hacking
rather than in the direction where there is a
commitment to quality thinking on all levels.
Testing as profession has become the
domain of nimble-fingered test execution
tools' programmers, with a really great
ability to automate anything. However,
testing as a general approach, with the
ability to ask such vital questions as: “have
we really taken all important stakeholders
into account?”, or “is the development of
such a web platform really according to
what Porter's five forces Model analysis
tells us we should do?”, or “shall we be
able to achieve this SLA, and at what
cost?”, has not developed at all. On a
business analysis level, and on requirements engineering level, testing is still
in its infancy, where a naïve, Stone Age,
gut-feeling approach still dominates.
Sometimes, during my hour of the wolf,
embedded in bed and in dark thoughts,
I see the future of software testing as a
relentless path of phytomization, and
selenization, and uTestization of testing,
and I feel like some Cassandra indeed.
One super-discipline: UX plus RE plus
QA plus QC
Occasionally, while explaining the
intricacies of 2-switch coverage in state
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The super-volcano
of future testing
Business
analysis
CEM

User
experience

Usercentred
design

System
context

Interaction and
usability design
Test design

Quality
attributes
Market
research

Stakeholders
classification

MDRE

Service, sales
and customer
support
Riskbased
testing

Figure 2: The super volcano of future testing

Yes, what I am saying here is to some
extent the same a context-driven schoolxi
has preached for years now – that the
choice of test cases and test techniques
and test methods depends on business
context, and that you must “explore” the
Needless to say, my answer is “it depends”, reality in order to discover this context, and
and depend it does, on what is important
that actually executing tests is a good way
for customers, and for which customers,
to explore and discover what has not been
and to what extent, and how much this
properly established during business
“what” would be enhanced by a higher
analysis, nor during requirements analysis,
N-switch coverage, and how much
nor during architectural design. Right,
except that a far better solution is to put
achieving this coverage would cost…
these disciplines together instead of
Teaching people technicalities makes
delaying them into the last resort of
no sense unless they (people, not
“exploratory testing”.
technicalities) have access to the
information necessary to be able to make
informed decisions regarding which techni- When everything changes, nothing
calities to use. Otherwise, it is like teaching changes
I jumped the band-wagon of conscious
Latin to people who want to learn Dutch,
testing in 1994. Before that, I had tested
which means it is totally useless unless
a lot as well: either my own software, or
you want to engage in scientific research.
transition testing to some poor victims of
HR departments' ISTQB obsession, I get a
very good question: “how does the choice
between 1-switch and 2-switch coverage
translate into customer satisfaction?”.

6
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other people's software, or hardware and
software together, but I had not treated
this controlling activity as a separate
mental discipline, worth paying special
attention to.

help the feeling of déjà vu… because
of my knowledge of Tom Gilb's EVO
(“Evolutionary Project Management”)
approach, had been published
some 25 years earlier.

One of the first things I learned as a
budding tester was that testing was often
not considered important enough and
therefore neglected. Ten - twelve years
later, surfing the giant wave of agile movement, I experienced the same again:
testing not considered necessary by
some sophomore agile teams.

So, in spite of Moore's law, which obviously
applies to electronics but not to development methods, not much has changed in
testing during the last 20 years, so you
need not expect any radical changes in
the coming 20 years, either. Actually, not
much has changed since 1628.

Now, 22 years later, as you know very
well, this attitude is gone – everybody
understands, that… oh no, I was going to
tell a lie. This is still the same – the happygo-lucky attitude “it shall be all right” is still
here with us, and I believe always will.
In 1996, I read about keyword-driven
testing and thought “wow!”. Much, much
later I met people explaining to me how
unique and novel FitNesse and Cucumber
approaches were; people who had not
even heard the term “keyword-driven
testing” and were not aware that
FitNesse and Cucumber were
fine implementations of it.
In 1980s I encountered Simula
programming languagexii and thought
“wow!” again, only to learn C some time
later and then again C++ as a “new”
approach. I survived the OO-hysteria in late
nineties, when perfection itself was thought
to be OO, and now listen to 20-years old
guys telling me how great C# is. Not much
has changed.

In the summer of 1628, the captain
responsible for supervising the construction
of the ship, Söfring Hansson, arranged for
the ship's stability to be demonstrated for
the Vice Admiral responsible for
procurement, Klas Fleming […]. Thirty men
ran back and forth across the upper deck
to start the ship rolling, but the admiral
stopped the test after they had made only
three trips, as he feared the ship would
capsize. […] Fleming remarked that he
wished the king – who had been sending a
steady stream of letters insisting that the
ship put to sea as soon as possible - were
at homexiv
Frequent PT contributor Bogdan Bereza is a testing consultant, speaker and trainer
and proprietor of VictO (see http://victo.eu)

i
ii

iii
iv
v

vi

When I discovered Boris Beizer, Bill Hetzel
and Glenford Myers and felt like a million
dollars, it was a kind of anti-climax to
find some seemingly obsolete books on
informatics from 1970 and reading there
about the very same principles of testing
applied on some stone-age programming
languages running on completely Jurassic
machines. Tempora mutantur, but do
really nos et mutamur in illis?xiii

vii
viii
ix
x

xi
xii
xiii

xiv

https://en.wikipedia.org/wiki/Futures_studies
Dietrich Dörner “The Logic of Failure: Recognizing And Avoiding Error In Complex
Situations”; unless you want to buy this book, some good summaries are available in
http://www.maxmednik.com/home/notes-on-the-logic-of-failure-by-dietrich-dorner or in
http://csse.usc.edu/csse/event/2012/ARR/presentations/pres7.pptx
Please remember to verify their correctness in August 2036!
Do you remember Minitel, WAP, OS/2, Modula?
It must be unaccredited, because sarcastic and truth-telling training slides do not get
accredited!
AQCPI – Apple Quality Control Process Improvement... no, just kidding, folks!
From the Grójec fruit-growing area - the EU’s biggest apple producer
Meaning that the preconditions for customer satisfaction will change
See https://en.wikipedia.org/wiki/Business_process_management#BPM_suites
Just not to stress you: Selenium is a test execution tool, while Cucumber is a framework
tool for archiving requirements and their respective acceptance test cases, and
connecting them to executable tests.
Or exploratory, or rapid, or SBTM, or Jamesbachish, or Cemkanerish…
Simula was created much earlier than that, in 1960s
Tempora mutantur, nos et mutamur in illis means “times change, and we change
with them”
https://en.wikipedia.org/wiki/Vasa_(ship)#Construction

And reading – with burning cheeks – the
“Agile Manifesto” in 2002, I couldn't
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The three great test
automation misconceptions
by Ard Kramer

By challenging myths around test
automation Ard Kramer argues there is a
practical way to harness its advantages
and free up testers to think.

As a test consultant I have heard many
stories over the years about the important
role that test automation can play in an
organization. What I've noticed, time after
time, are the high expectations management have once 'test automation' is
embraced and I have often wondered
whether these are perhaps too high.
I would suggest that, in fact, there are
a number of stubborn misconceptions
around test automation and I intend to
make the case for realistic expectations
amongst testers and managers – it is not a
silver bullet! I will conclude with a response
to the question of how you can introduce
and implement test automation in your
organization. Let us begin, however, with
the three greatest misconceptions in
the form of statements.

A legitimate question that
could be asked is whether
testers are doing the right
work.

“Test automation just means
automating some tests and then
you're done.”
To begin with: test automation is a
container concept. Managers around me
mainly consider automating regression
testing and I will limit myself largely to this
domain in this article. On this topic, it is
helpful to be aware of the following when
considering “testing by tools” or test
automation: tools can support regression
testing by carrying out checks for you, but
they do not have near-human intelligence!
Once you realize this, it is helpful to
establish which checks are relevant to the
goal you wish to achieve – for example, are
you providing feedback for the business or
for a developer? That relevance can never
be determined by a tester alone; you will
need to sit down with various parties to
agree the relevant checks and priorities
and tailor them to your needs. This will
give you an initial set of checks.
Next, the real fun of test automation
begins: the construction and maintenance

8
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of your testing scenarios. A single
change to the code can lead to unpredictable results in your testing scenarios,
which makes it essential to think carefully
about the viability of your testing scenarios
and your capacity to find solutions by
applying a sound testing framework to
support that viability. However you
approach it, though, this maintenance
takes time.
Another very important factor that must
be taken into account is the level of acceptance for test automation. Test automation
is a secondary process because nobody
depends on it directly. Its implementation
should be approached as the ultimate
change process, because you must
convince people that it can help them
further on the basis of what you show
them. Its importance should not only be
visible to the tester or a scrum team, but
also to the 'sponsors' who make room for
it in their budgets and with whom you will
need to persevere: remain aware of which
checks are important for the business and
ensure that money is made available for
management and maintenance. In so
doing, it will become part of your software
development process.
“I will need fewer testers if I bring
in test automation.”
I have made the argument that test
automation cannot replace testers: a tool
cannot think! This thinking largely consists
of the question “what do I want to check?”
Next, you need testers with knowledge of
test automation in order to make it work for
you. Finally, you also need testers who can
assess the results of checks and analyze
them where necessary. Already, then,
there are three important reasons to
keep your testers.
Some interesting figures are available on
this, as recently presented by Dorothy

Graham at the Test Automation Days in
1. The tools themselves are many and
Rotterdam (Netherlands). She quoted
varied and come with a range of price
figures from the book “Experiences of test
tags. Which tool is the best fit for the
automation” on the percentage incidence of
tester, the scrum team and the
bug detection (insofar as this is a goal)
organization? Are the right (functional
during regression tests carried out through
and financial) factors being weighed
test automation versus exploratory testing.
up for a test automation tool?
The percentages were 9.3% for the
automated tests versus 53.2% for
2. What will be the cost in time for
exploratory testing; suggesting at the very
automating any new checks you
least that a combined approach is needed.
may wish to add?
I can see a good application for automated
checks in, for example, the post-installation 3. What will be the cost in time for
process for new software in a testing
maintaining your testing scenarios if
environment, where automated checks
these are impacted by changes to
can provide rapid feedback as to whether
the code? The conclusion, therefore, is
the software alterations are functioning as
that you should mainly look at how much
expected before a tester is let loose on it
value test automation could add to your
(I also call this a “smoke test”).
software development process and then
determine whether it is worth the
The conclusion is that testers will not
investment on that basis.
be disappearing as a result of test
automation. A legitimate question that
Conclusion and how best to implement
could be asked is whether testers are
test automation
doing the right work. If they are carrying
Bringing test automation - in respect of
out tests that are repeatable and could
regression testing - back into proportion for
therefore be considered for automation,
managers is the challenge I set myself in
then what is the added value of these
this article. Considering the foundations of
testers? I will leave you to draw
the argument I laid out, there is at the very
your own conclusions.
least a case for maintaining realistic
expectations. However, it is also important
“Test automation allows you to
to explain how test automation can best be
calculate your Return on Investment.”
implemented for maximum effectiveness:
In the changing world of agile, the word
“value” has acquired a central meaning.
1. If you are limiting your scope to
In this sense, the value of test automation
checking the (functionality of) software,
relates not only to money, but also to the
you should first devise your strategy:
support it offers to testers and a scrum
this involves the “what” and the “why”
team. This support makes life easier for
of what you want to check. This
testers because they have less boring and
important first step should be carried
repetitive work to do, which frees them up
out by those responsible for testing
to focus their work on more intellectual
in respect of quality.
(testing) challenges. The question is
whether a return on investment value
2. Start with a tool and try it out at a
can be calculated for that (i.e. what is
limited scale once you know what you
the value of a better-motivated tester?).
want to check: start out small and see
which tools work. This also allows you
You can work out how much time is saved
to measure the (technical) knowledge
by having the checks carried out by a tool
needed to use the tool.
versus by a tester. At the very most, this
allows you to determine whether you have 3. Once you have found a satisfactory tool,
recovered your procurement costs for the
you can then determine how to maintain
tool. Further complicating factors when
your testing scenarios in it effectively.
calculating the ROI are:
This is best achieved by means of an
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implementation and maintenance
approach (and the results may indicate
that a different tool would in fact be
better).
4. Once the three previous steps
have been successfully completed,
the end result can be considered a
“proven concept”. The combined
choices of tool and maintenance will
provide an insight into the costs and
the expected “yield” from further use
of that tool.
5. An important success factor in
implementing test automation,
besides management approval, is
the level of engagement from testers
and their immediate (development)
environments. If they are fully behind
the implementation, the chance of its
success is significantly higher. As
for the management, their role is
to support and facilitate
this process.

My closing message to managers
So, manager: how are you going to
successfully implement test automation at
your organization? I have attempted to
debunk a number of misconceptions, such
as that it will deliver (considerable) cost
savings. It is important to concentrate on
the value it will deliver for your software
development and ensure that your
development team want to use it to drive
improvement for their own reasons, having
come to understand its (added) value. You
can work together to determine how much
value it will ultimately deliver – the very
best of luck!
Ard Kramer is a test consultant for ALTEN. He began his test career in 1997, is an
author and frequent presenter at testing conferences.

And the benefits for the organization
and the client?
The greatest benefit test automation
offers is 'speed'. The automatic checks
will ensure the team can spend more time
testing the new software and do so at pace.
The software development team must,
therefore, be equally convinced and
engaged. This is the most important
task for the management: building up
commitment of all involved in the software
development process such that
implementing improvements
becomes the norm.
Are there any other benefits?
I have limited myself in this article to test
automation in respect of regression testing.
Nonetheless, there are a great many other
applications for it. If you work in an
organization where the level of (mutual)
engagement is high, you can expect testers
and developers to come up with their own
suggestions for implementing further tools,
including those for test automation. A few
examples include: tools for generating and
managing test data, reporting, stubs and
drivers, logging, monitoring and so on.

10
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Test it like Sherlock
by Marcin Sikorski

In future, if you are faced with stubborn
defects, look to old fashioned detective
work to save the day and your sanity.

We would never have
discovered the cause of
the defect if it wasn't for
the package sent to us
directly from China which
contained some of the
smartbands bought at
their local market.

12

‘My name is Sherlock Holmes. It is my
business to know what other people
don’t know.’*
Once in a while, as professional testers,
we all reach a moment in a project where
we are stuck and don’t know how to handle
this one, special, arduous defect. You know
very well what I’m talking about – it’s all
about this issue - reported by the client yet we do not know what seems to be
triggering it. We can’t reproduce the defect
in our lab environment and no matter how
hard we try and what type of approach we
take it seems like this bug just has to be
a feature.

PT - September 2016 - professionaltester.com

We’ve tried every possible approach, we’ve
double checked blueprints, we’ve prepared
the exact same devices and environment
that our clients have and we still can’t give
our development team a 100%
reproducible pattern. We just don’t know
why this issue exists in the first place. Now
let’s face it – it’s really frustrating. We all
feel bad about the whole situation and we
all want to solve this problem as fast as
possible but the question remains – what
can we do? Responding with a message
saying, “Well, it works for me” is not a
valid option.
So what can be done? My guess is you
will hear someone suggest ‘Let’s think
outside the box!’ The problem here is that
being creative is not something you can
easily trigger. It’s not like a lack of energy
when you can drink coffee or eat some
sweets and all of a sudden you bounce
back into action. Some suggest it can only
be mastered through many years of hard
work. Others will say that you need to
meditate. I on the other hand like to take
another approach. Whenever an unsolvable
issue appears I begin to think less about
my job as a mundane IT professional and
more about my role as a detective,
investigating and uncovering evidence,
matching clues, “interrogating” people and
reporting my progress to a higher authority.
You might be surprised how helpful it can
be, not to mention noticing the clear
resemblances between those two
job positions.
‘I am the last and highest court of
appeal in detection.’
The first step you should take (after making
sure that you have read the case files) is to
collect and organize evidence. We usually
get some sort of feedback from the user or
client and you must be very dogged at this
step and remember to properly label each

Feature

minor piece of information. Every little
detail might (and will) have huge
meaning later on. Just imagine that you
are performing a simple payment gateway
testing for your client. You will need to:
acquire proper test data for the dummy
credit card number, the gateway
information like Google wallet, Paypal and,
also, a payment gateway document with
error codes, not to mention all of the
parameters that are involved in such a
process (query strings, variables, gateway
language, currency format and so on) and
we are still talking here about prefatory
preparation. Now you understand why
Holmes had Watson to do the dirty work.
The importance of correct labeling is also
very important for the sake of order – you
will be able to find information faster, not to
mention that after a few months you won’t
even remember what case you were
working on. Spending a few extra minutes
now can save a lot of hours later. By the
way, if you suspect that something might
be important for the case – write it down.
Something as banal as what type of
network technology is in use (CDMA or
GSM) can drastically change the
reproduction rate. Keep in mind, however,
as a rule of thumb, the Occam’s razor
principle which states that, “Among
competing hypotheses, the one with the
fewest assumptions should be selected”.

not working for their employees. We had
all the information about browsers the
company was supporting and providing
for workers and on all of the mentioned
configurations the portal was working for
us smoothly. Our client was very paranoid
about the security of their company so we
were able to speak about this problem only
with managers and product owners.
After a fruitless search, unofficially, we
decided to contact some of their wage
earners pretending we were carrying out
a survey asking them what web browsers
they were using currently. The result?
Some 60% of them were older employees
with ingrained habits so it seemed they had
all uninstalled modern web browsers and
changed them to Internet Explorer 6 (in the
year 2013!). IE6 was not supporting some
parts of the code (this changed a bit with
IE7 and higher) and that alone was the
reason why the portal was not working for
them. Two hours and one small patch later
both the company and its employees were
happy as the fix was working fine yet this
just proves how important such a step is.
Remember – it can be dangerous to make
assumptions.
‘You see, but you do not observe. The
distinction is clear.’

‘I never guess. It is a shocking habit, destructive to the logical faculty.’

While doing your job remember to work
alongside criminalists when processing the
crime scene. Be in touch with the test lead,
product owner, developers and your whole
team and ask them for their advice. They
will provide you with additional insight and
knowledge. They will also quickly explain
how the product is (or should be) working
not to mention the fact that people
welcome the opportunity to share their
experience and skills.

Once you are satisfied with your evidence,
start to interview suspects, witnesses and
victims just to be clear where to go with
your investigation. A good example of how
critical this step might prove to be lay at
the heart of the story in which my client
gave a lot of detailed information about the
problems experienced with web browsers
in their office. The portal we created was

You can’t be alpha and omega with
every aspect of the product and nobody
expects that you will know how, let’s say,
a multipoint feature is working (speaking
from the logic point of view) and so it’s
good to acquire as much know-how as
possible. For example, go to the Bluetooth
specialist and perform a Wireshark
package controlling test with them.

In this way you might even suggest some
solutions like “is it possible that RFCOMM
(radio frequency communication) is
connecting to the wrong channel?” or “why
is BRSF (bluetooth retrieve supported
feature) showing something we are not
supporting?” Sometimes people, especially
those skilled in a narrow, difficult area, take
stuff for granted (“I know how it works and it
has to work this way”). This is an extra
opportunity for you to double-check with
them and ensure that the problem is not
lying on our side, not to mention that this
can act as a solid knowledge foundation
for other members of your team.
‘The emotional qualities are
antagonistic to clear reasoning.’
Try to attend autopsies as often as
possible. This step is probably one of the
most difficult of all of those mentioned so far
because it requires that you have deeper
hardware knowledge, not to mention the
need to have the exact same device that
your client has. Emulators or imitating the
environment are correct as strategies but
sometimes they are not enough. Go deeper.
Ask for the problematic device and even
attend a disassemble process so you can
find the root of the whole evil. This is how
my team discovered that smartbands we
were working on had a factory chip
problem. The problem was only seen in the
Asian market because the manufacturer
used cheaper elements compared with the
rest of the world. They were obsolete after
one year (instead of five) so it wasn’t a big
surprise they weren’t working at all after
12 months since purchase. We would
never have discovered it if it wasn’t for
the package sent to us directly from China
which contained some of the smartbands
bought at their local market.
‘It is my belief, Watson, founded upon my
experience, that the lowest and vilest
alleys in London do not present a more
dreadful record of sin than does the
smiling and beautiful countryside.’
Doing your job means also that you need
to perform surveillance work and monitor
suspects. Many testers forget about the
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necessity of checking memory leakage,
CPU usage, battery life and so on. Saturation testing (checking the behavior of a
software product when a specific resource
is overloaded) in this day and age, when
everything is connected with anything, is
a must. This is especially visible with the
mobile devices industry. With each software
iteration, a user can suffer a drastic
performance downgrade of their device.
FOTA (firmware over-the-air) process
requires that you check that the device
won’t act erratically after the update so you
need to focus your energy on covering a
huge spectrum of devices and systems:
Android, iOS, Windows Phone; Samsung
Galaxy, Xperia, iPhone, Lumia; Kitkat,
Lollipop, Marshmallow, Nougat; a product
with factory firmware, up-to-date, with the
previous release – as you can see there is
A LOT to think about when you want to be
sure that your “suspect” is doing well (or,
perhaps, when you want to explore
the issue).
Of course, as a good “detective” you
sometimes have to be inventive when
dealing with your suspect. A good example
of this is the case in which I discovered that
the Bluetooth headset was losing its
connection after one hour of an ongoing
call. We fixed the problem but how can you
verify that the device is now acting
correctly? If your idea was to make a "live”
call for over one hour then tell me did you
consider that: some phones use HD voice
and other SD voice (quality of the
conversation)? That a microphone can
sometimes drain more battery depending
on the sound source (so using music player
is not an option)? That leaving a headset
just as it is, by itself, in loud environment
can end with static noise or crackling? And
that some platforms use call improvement
(achieving better quality of the conversation
but expending extra battery life)? This list
can go on and on so I’ve decided to use a
clever approach – an audio book and BT
headset connected with the most popular
devices on the market. The advantage of
this approach was the fact that the lector is
speaking at the same level of loudness all
the time and audiobooks last for a couple
of hours so a tester doesn’t have to be
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focused and involved with this one
particular test all the time. Not to mention
this is a quite good imitation of the real
scenario.
“The world is full of obvious things
which nobody by any chance ever
observes.”
Keep in mind that you will also have to
testify in court as an expert witness. Try
to be the first one to ask questions and
ask most of them. Try to be as useful
as possible both to your team and your
product owner or test leader. Being a
professional means being active so don’t
sit on your seat all day long but rather
share your thoughts and try neat tricks to
get better results. How often do you check
IMEI/USSD codes? Do you use a testing
dashboard? Are you using shell monkey
to better handle the random nature of the
user? Are you saving time by using testing
mind maps? Those are just some of the

simple questions you should ask yourself
today. If you said “no” then perhaps it is a
good time to sit down, Google some stuff
and become even more proficient in your
job?
"To a great mind, nothing is little.”
Being a test detective might not be an easy
thing to do but once you get used to the
role and start pretending that your job is
something more than just an IT position I
am sure you will see a drastic improvement
in performance. This might not be a perfect
solution for everybody but it is worth a shot.
Overall remember that the world is already
a big, scary place full of many bugs, issues
and defects just waiting to be discovered
so it is more than OK to reach for your
Deerstalker and at least have as much
fun with it possible.
"Excellent!" I cried.
"Elementary," said he

Marcin Sikorski (marcin.sikorski@yahoo.com) is currently working as test engineer for
the wearables division at Tieto. He is a mobile testing enthusiast actively involved in the
smart devices industry.

*Quotes come from Arthur Conan Doyles series of Sherlock Holmes books
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Data virtualization –
a future must for software testers
by Ash Ashutosh

Test teams should be able to self-serve instantly accessing already fully masked,
controlled virtual copies of the data
they need.

developing and testing software. Just as
server virtualization freed unused capacity
in computing, copy data virtualization is
freeing organizations’ data from their
legacy infrastructure. It is a solution that
forward-thinking companies are turning
towards to help them deal with the huge
amount of data produced within
organizations by data copying.
The impact it has on storage is significant,
reducing costs by up to 80%. At the same
time, it makes virtual copies of ‘productionquality’ data available immediately to
everyone in the business, anywhere they
need it. That includes regulators, product
designers, back-up administrators, testing
and development, finance departments,
data-analytics teams and marketing and
sales departments. In fact, any department
or individual who might need to work with
company data can access and use a full,
virtualized data set. The operations team
manage the keys to the kingdom i.e.
production data. They regulate who gets
access and who gets copies. The
regulator could also be a DBA or
system administrator.

Just as server virtualization
freed unused capacity in
computing, copy data
virtualization is freeing
organizations’ data from
legacy infrastructure.

Server virtualization and network
virtualization were once new concepts
that seemed outlandish, both brought a
number of benefits for companies who
adopted them and eventually they became
the de facto standard approach to server
and network deployments. So I have a
question for you. Have you considered
virtualizing your data for the use in
software development yet?
Copy data virtualization is an approach to
data management that applies the
virtualization approach to data, and
specifically copy data. The adoption of data
virtualization is on the rise, particularly for
development teams and I would argue that
the benefits are now clear for anyone

While the economic benefits of adopting
copy data virtualization are far-reaching,
from increased control of data copies to
time and costs savings, it offers software
testers a number of key advantages during
the development process. Time invested,
money spent and the efficiency and
thoroughness of testing have a direct
impact on the quality results of software
releases and the experience of those who
use it. So allow me to set out how in
more depth.
When it comes to testing, a test engineer
has the following tasks: preparing the test
environment, performing the tests and
reporting on the results. Preparation of the
environment is often associated with huge
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time and resource expenses and the rigour
and results of testing can often be directly
related to the investments herein. The
majority of the time spent in the testing
process today is, however, taken up with
the preparation of the test environment,
rather than with testing itself. Preparing a
physical copy of production data for the test
infrastructure, masking sensitive data or recreating synthetic data, all consumes time
and resources without directly contributing
to the task and quality of the actual testing.
Paint the picture
Let me provide an example via a typical
end-to-end process when developing
applications. Let’s assume that an
enterprise has a web application that sells
auto parts. Their partners and customers
log in to this site and buy or sell auto parts.
Also assume that this web application is
storing all the information about the
products that is available on the website its pricing, customers, credit card details
and more - in a database such as Oracle
or MS SQL. Typically, a few people in the
IT operations team are the only ones who
would have access to this application.
Let’s look at the various phases:
1. Requirements phase:
Business (marketing and sales
executives) brings new requirements, for
example: We want a feature such as
“suggestions based on past purchases”
included on the website.
2. Product managers:
Will analyze the requirements and
document them in technical detail for
software developers and testers.
3. Software developers:
Developers write the software. But they
need to test their algorithm or new code.
So they request operations to provide a
copy of the production database.
4. Assign storage:
Typically a DBA in the operations team,
who manages the production database,
will create a clone of the database. But
they require storage. So, a storage
admin in the operations team would
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assign storage first, and then the DBA
would create a clone.
5. Data masking:
At this point the DBA can’t just give the
clone to a developer because the clone
contains sensitive customer information,
such as credit card numbers. So, some
of the information in the production
clone has to be masked, scrubbed
or obfuscated.
6. Access:
Once the data is masked, the DBA
then provides access to the developer.
7. Testing:
The developer then starts testing their
latest software by using the masked
clone. When they feel confident that
their code works, they give the code
to the testers.
8. Production for testers:
The testers also want a copy of the
production database. There could be
multiple developers and testers
that need copies of production for
testing. So now it gets really complex
for DBAs in operations to provide so
many masked copies of the production
database to so many developers and
testers. All in all, the standard approach
is time consuming and costly.
In terms of the testing process, the
Quality Assurance (QA) team typically
has testers and they work closely with
developers to design test cases. This is
where copy data virtualization can
contribute hugely, reducing the time
required, the storage needed and the
chances for human error, by optimizing
and automating this process. So
where do you begin?

database. Assume 10 million credit card
transactions happen in a single day. And
out of these, assume 10% of the transactions are such that they need to update
the database. Thus there are 1 million
transactions that changed the database.
Now assume that each transaction changes
4KB of size in storage. This is the total
amount of data that changes per day
= 1m transactions x 4KB / transaction
= 4GB of data.
What has to be avoided is the need to
take the entire 10TB database dump,
even though only 4GB changed. This
would make the process very inefficient
since the storage network I/O is huge
(10TB vs. 4GB). And it also impacts the
production application performance (hours
vs. minutes) when the data (10TB vs. 4GB)
is being read. Teams will not be helped if
there is a need to ship the 1 million
transactions to their software and replay
those 1 million transactions before it
captures the 4GB worth of changed blocks.
It is too time consuming. It is important to
use a solution that can automatically
identify the 4GB of data that has changed
and save those changes immediately in
the golden copy.
From this master, an innumerable
amount of virtual data copies can be
provisioned on-demand for testing within
seconds. The result is that testing can take
place with full virtual copies of up-to-date
data almost instantly. For testers, this is
a huge leap forward compared with
traditional approaches. This leads me
onto the issue of sensitive data and
data protection.

The necessity of data protection
Multiple physical data copies create a
serious security threat. The vast majority
of stored data are redundant copies of
production data, traditionally created by
The ‘golden copy’
disparate data protection and management
It is possible to create a single physical
‘golden’ copy of production data that is kept tools like backup, disaster recovery,
development, testing and analytics. A
current. The idea of ‘current’ is critical and
recent IDC study found that the typical
we arrived at an approach we call
organization holds as much as 375 data
‘incrementally saving changes forever’.
copies. Each added copy increases an
So what does that mean in practice?
organization’s “surface area of attack”,
Assume that a customer has a 10TB
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Prototype

Unit test

Build
integration

QA test

Virtual DB

Virtual DB

Virtual DB

Virtual DB

UAT / staging

Virtual DB

Masked data

data
virtualization
solution

Test environments
1. Instant virtual copies
2. Self service
3. Automated refresh

IT operations
1. Role-based access control
2. Data masking
3. Multi-hypervisor, cloud

Incremental forever capture

Production data
Figure 1: Data virtualization allows test teams to instantly access masked virtual copies of data.

and gives hackers looking to get at
important information more source material
to work with.
To adhere to the regulatory environment,
the provision of virtual data copies must
automatically mask the data in a snapshot
of the golden copy. By integrating with data
masking, teams will only have access to
obfuscated data as all virtual copies are
generated from this masked golden copy
as shown in Figure 1. This approach to
data virtualization makes it simple for
users to access only masked copies. If
data virtualization didn’t exist, users would
have to create five physical copies - that a)
takes up too much time, b) consumes too
much storage. Here, engineering and test
teams are able to self-serve, instantly
access already fully masked, controlled
virtual copies of data that speeds up
development cycles by reducing waiting
time and freeing up the time needed to
identify defects. It also ensures sensitive
data never leaves the production
environment.

The use of workflows can automate
he process further, removing human
involvement and thus the potential for
error and the time and capacity consuming
process of re-creating and provisioning
physical copies of data. In the event there
is only one data copy on one machine, the
copy should be replicated in a remote
location. Thus if the site has a disaster,
users can still access the remote copy.
To ensure data is secure, a solution should
encrypt data over WAN, which encrypts
data at rest. By doing this, data masking is
automated. The operations team should
also be provided with the tools that allow
them to regulate who can access what
data. This is another way to create fences
and ensure data is protected.
Virtualizing data significantly reduces
provisioning time for the data required for
testing and development. Provisioning
virtual copies of data of any size takes no
more than a few minutes. That leaves the
test team able to focus more on the task of
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testing itself and minimizes the time spent
waiting for operations to produce sets of
physical test data copies.
Cause, correct and save on cost
As data virtualization offers the ability
to create snapshots of virtual copies, test
engineers are able to create point-in-time
virtual copies of data and pass the full state
of a system back to developers when a
defect is found, making it easier and
quicker for an engineer to identify the
cause and correct the defect.
It is a practical way to bring testing
closer to development as testers are not
left languishing ‘downstream’ but have the
data needed to put their critical thinking
skills into action. Testers have the time to
challenge discrepancies and defects are
found earlier, which avoids the huge
escalation in costs should defects need
to be addressed once in production.

machine or group of machines
considerably increases IT infrastructure
flexibility and the efficiency of hardware
usage.
Conclusion
Organizations today are constantly
seeking ways to be more streamlined,
to drive innovation and improve competitiveness. Copy data virtualization in a
software testing environment is a practical
step in the right direction. It allows more
thorough testing in a shorter time and at
less cost. This in turn leads to overall
reduced costs, increased speed and more
releases with better quality. This represents
a significant advantage which is why the
adoption of copy data virtualization should
be a serious consideration for future
application lifecycle management
Ash Ashutosh is CEO of Actifio (www.actifio.com) and he has spearheaded several
major industry initiatives, including iSCSI and storage virtualization as well as
authoring numerous storage industry standards.
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And as virtualized data requires much
less physical infrastructure, the cost for
any organization is significantly reduced.
Less time spent monitoring and maintaining a physical infrastructure, as well
as reduced downtime means engineering
and test teams place much less of a
support burden on the operations
department.
The net result is a more streamlined
organization driving innovation and
improved competitiveness for the
business, faster than ever before.
Compliance standards
To adhere with compliance standards for
data protection, IT departments usually
adopt a number of overlapping technologies, such as software for backup,
snapshots, disaster recovery, and more.
Data virtualization removes the need for
all of these redundant technologies by
creating virtual, on-demand
data copies.
A technology like copy data virtualization
enables the optimization of processes.
Several simultaneously started virtual test
environments from a single physical
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Test automation

Open-source test automation
tools review
by Eran Kinsbruner

With a plethora of free and open-source
tools available, Eran Kinsbruner sets out
his review in the hope that your selection
process becomes easier.

You are far more likely to
see long-term success
with your efforts than if
you simply dive into a
given framework without
understanding the
implications.

much to be said about implementation and
integration. However, this feature focuses in
the main on mobile applications as we all
understand that with the right tool in place
it is possible to cut testing from days to
hours. Test automation can run app tests
overnight and during the weekend without
any human intervention, saving companies
hundreds of thousands of dollars every
single year. When tests are complete, test
results, errors and mistakes can be automatically recorded and replayed by
development and QA teams when
convenient. Fully-integrated test automation allows apps to be tested over 10
times faster than manual tests, ultimately
leading to higher quality apps because
errors are spotted and fixed sooner.
Not every task can be automated but here
I’d like to discuss what automation tools are
available and how the market is adapting.
The shift to open-source mobile test
automation tools today among developers
and QA is not happening in mobile testing
alone. Many mature technology sectors are
adopting lightweight, vendor-transparent
tools to fulfill the need for speed
and integration.

Before we discuss test automation
tools, let’s first talk about success.
For a business to truly succeed in today’s
market, it must fundamentally be able to
say, “We can deliver what customers are
looking for faster and better than anyone
else in our market.”
Those two characteristics—speed and
quality—sum up exactly what today’s
customers demand. But what if teams are
struggling to deliver web and mobile apps
fast enough, with the quality customers
expect? Can open-source test automation
tools play a part in improving how
delivery is managed?
So much has been written about test
automation, and no doubt there is still

As with many free and open-source
software (OSS) markets, however, a
plethora of tools complicates the selection
process. How do you know whether you
should spend the time learning, integrating
and deploying them in your own environment? You should choose which opensource test automation framework to use
based on a number of critical
considerations.
Criteria for selecting an OSS
test automation framework
It can help to review the rationale
and advantages of open-source test
automation tools against some key
benchmarks:
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1. Ease of script development and execution
(supports agile processes and short iterations)
2. Cross team collaboration capabilities
(Both QA and Dev can easily use the same tools)
3. Match app platform with test development language
(ObjectiveC/Swift for iOS, Java for Android)

6. Fully integrated tools within IDEs

support; conversely, frameworks that are
device-specific often lack support for
different scripting languages and
approaches. It is therefore important to
identify what is relevant to your team and
project as part of the selection process, and
avoid just selecting a framework based on
technical requirements.

7. Additionally, there are considerations that differ from project to project:
What are the application use cases? What level of complexity needs
to be tested?

In Figure 1, we list the top test automation
tools with their core capabilities and
limitations.

4. No platform capabilities gap around testing
(support for the latest OS features)
5. Support for real devices as well as emulators and simulators

• Heavy UI elements
• Environment dependencies
(networks, GPS, camera)
• What OS versions and API levels should be supported
Does the app support multiple platforms (iOS, Android, web)?
Based on these considerations, you are far more likely to see long-term success with
your automated testing efforts than if you simply dive into a given framework without
understanding the implications.
So what are the most popular OSS test automation frameworks? When looking at
today’s open-source mobile test automation landscape, there are five highly-adopted
test frameworks:
1. Selenium
– The leading open-source test framework for web app test automation
2. Appium
– Open-source test automation framework for mobile native, web, and hybrid
apps
3. Calabash
– Behavior-driven development (BDD) test framework based on Ruby
development language

Why choose one framework
over another?
You may already have portions of
test automation frameworks and tooling
integrated into your software delivery
process. These decisions may not always
have been made by a single person or
team, but rather a collection of experiences
and motivations over time. A few of these
motivations are:
• Teams trying to get fast quality
feedback per each of their app builds
and code commits
• Teams testing UI and functionality
of their app
• Teams using behaviour-driven testing
tools to match their agile processes
• Performing cross-platform testing
of mobile and web
• Complementing unit testing

4. Espresso
– Google open-source test automation framework within Android Studio
5. XCUITest
– Apple's open-source test automation framework within XCode IDE
Each of these frameworks is sponsored by a different community and they have unique
benefits for their target platforms and respective audiences. Though general-purpose
frameworks cover a broad range of devices, they often lack late-breaking hardware
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Not every tool or test framework can provide
full coverage for your requirements, and
they may even come with a risk of limiting
the quality of the mobile or web
app under test due to their shortcomings.
We have summarized each approach to
help you decide which makes the
most sense for you.

Test automation

Capabilities

Application
Type Support

Supported Mobile
Platforms
Supported Context

Scripting
Development
Language

Supported Visual Object

Integrated
with IDEs

Selenium

Appium

Espresso

XCTest UI

Mobile Web

Yes

Yes

No

No

Calabash
No

Native

No

Yes

Yes

Yes

Yes

Hybrid

No

Yes

Yes

Yes

Yes

Desktop Web

Yes

No

No

No

No

Android

Yes

Yes

Yes

No

Yes

iOS

Yes

Yes

No

Yes

Yes

App context

N/A

Yes

Yes

Yes

Yes

Device Context

N/A

Yes

No

Yes

No

Java

Yes

Yes

Yes

No

No

Python

Yes

Yes

No

No

No

C#

Yes

Yes

No

No

Yes

Ruby

Tes

Tes

No

No

Tes

Java Script

Yes

Yes

No

No

No

Perl

Yes

Yes

No

No

No

ObjectiveC/Swift

Yes

Yes

No

Yes

Yes

N/A

N/A

(with extension)

Yes

No

No

No

Eclipse

Yes

Yes

Yes

No

Yes

Android Studio

Yes

Yes

Yes

No

Yes

Xcode

Yes

Yes

No

Yes

Yes

Visual Studio

Yes

Yes

No

No

Yes

IntelliJ IDEA

Yes

Yes

Yes

No

Yes

Supported by Mobile OS Vendors
(no gaps)
Real Devices

N/A

No

No

Yes (Google)

Yes (Apple)

No

N/A

Yes

Yes

Yes

Yes

Yes

Simulators/Emulators

N/A

Yes

Yes

Yes

Yes

Yes

N/A

No

No

Yes

No

No

N/A

No

No

Yes (V 2.2+)

Yes

No

Community Support

N/A

Active

Very Active

Google

Apple

Average

GitHub Rankings

N/A

787 Stars

2444 Stars

NA

NA (*KIF
3017 Stars)

1930 Stars

Automatic sync between
test actions and App UI
Test Recorder

target user. Espresso is
for Android and XCTestUI
is for iOS. Both tools are
fully integrated into
development IDEs such as
Android Studio/Xcode, and
offer very easy to develop
techniques, including test
recorders. These tools are
fully maintained by Google
and Apple, which ensures
that they always support the
latest OS features (i.e. iOS
Force Touch) so teams can
stay ahead of the market
and test accordingly. These
tools support both unit
testing types and functional
UI testing. Both tools are
app context only, which
limits their abilities to test
for user condition
scenarios.

Figure 1: Outline capabilities of leading OSS tools

Appium
Appium is best suited to QA teams
trying to test the functionality of native,
mobile web and mobile hybrid apps across
iOS and Android. This tool is less suitable
for teams hoping to develop and perform
unit testing since it uses a different
scripting language than the app itself, (e.g.
ObjectiveC). The generated Appium report
is a bit limited from a debugging and fast
feedback loop perspective, and does not
include videos or network logs.
Selenium
The Selenium framework is the best
choice for web test automation teams
testing for RWD (responsive web design),
or stand-alone web sites. It's less suitable
for developing unit testing, which makes
this framework less appealing for
developers. Core Selenium test
reports are not highly informative and
lack unique mobile-related insights.

Calabash
Calabash is designed for organizations
that work in BDD (behavior-driven
development) workflows. The tool offers
an easy path to develop the features in
parallel with the tests for these features in
an easy user-flow based language.
Calabash is appealing for both development and QA practitioners as it provides
solid insights and reports for both
development and QA teams.
Espresso and XCTestUI
These two tools are very similar in
that they are both designed for a specific

To sum up
Hopefully this summary of available test
automation tools helps you
understand which tool(s) might best
meet your needs. There are many
benefits to integrating a test automation
tool into your dev-test cycles. Perhaps
the greatest is the ability to focus on
more important tasks that further your
company’s vision, while the automation
tool does the testing for you. When test
automation is properly implemented,
productivity drastically increases, apps
are delivered at a faster pace, and
overall quality improves

Eran Kinsbruner is director and mobile technical evangelist at Perfecto. To find out
more, visit http://blog.perfectomobile.com/author/ek121268/
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Testing Talk
Anthea Whelan talks to Sakis Ladopoulos,
test lead at OpenBet and frequent
conference speaker about his belief that
the future lies not with innovation but in
the pursuit of quality.

Do you think that innovation is still, if you
like, innovative?
It’s a term that’s been bandied about in
most cutting edge sectors of technology –
those driven by economic growth and
business evolution. I don’t think I’ve been
to a conference, technical forum or event
that hasn’t had innovation as one of its
key points. It is a trend and like most
trends, it has become overused and
it is running the risk of becoming
meaningless.
True innovation, by definition, is an
exception – a singularity that cannot be
used as a rule or a steady-state condition.
We can cultivate it, support and promote
its refinement but it cannot be formalized
as a business process, or consider it as a
quantitative factor in business targets.
A business plan has to aim towards
robustness and forecasted economic
growth in a wide perspective at a corporate or national level. Innovation has a
low probability of occurrence and can
create overwhelming results.
What would you consider as one of the
pitfalls of hyping “innovation” in this way?

We rarely consider how
many others have failed
in their endeavours when
faced with the potentially
dazzling outcome of a
successfully implemented
innovative idea.

We should think about the fact that it
hardly ever happens in the way that we
think it will, like two guys working together
in a garage to create the next generation
of technology that will rule the world. We
rarely consider how many others have
failed in their endeavours when faced
with the potentially dazzling outcome
of a successfully implemented
innovative idea.
Is that not the point of innovation, though?
That’s what businesses try to do – we try
to transform innovation from an exception
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which can be trusted by the majority, not
the path of adventure where only a few will
survive.

What would be your advice to a new
business hoping to take off based on the
next big idea?

Can innovation and quality co-exist
in one universal, ideal strategy for all to
follow?
to the rule, by guaranteeing ideas will be
ready for implementation.
Is it feasible to suggest we can design a
system that will produce innovation in a
controlled and predictable way? Wouldn’t
that be an inherent contradiction?
You have to have a good idea, obviously,
before you can even start thinking about
implementation. Imagine a composer was
requested to produce a specific number of
pieces per month for an orchestra. You
couldn’t expect all of them to be successful
masterpieces. If we don’t have the luxury
of many Mozarts in the techno-economic
markets, it will result in only cost,
frustration and disappointment.
Is there a justification in basing economic
growth solely, or primarily, around
innovation?
Let’s not forget that Google was not the
first search engine; Facebook wasn’t the
first social networking platform; Apple didn’t
create the first MP3 player. All of these
giants of technology turned out to be
colossal corporations, not because they
created something first, but because
they did it better.
If innovation correlates with “doing
something first”, then the corresponding
notion of “doing something better” is quality.
Quality is the other side of the coin to
innovation when it comes to the probability
of successful results, and their potential
frequency.

as well as quality, they include
innovative gadgets.

Follow the examples set by companies in
the Far East - consider the route and the
basis of how they came to be.

Take the examples set by Far Eastern
countries and their techno-economic
strategies through the years. Consider
actual examples of successfully implemented innovations - products that were
developed in Japan, South Korea or
Taiwan. Take a look around you, at your
PC, mobile phone, tablet, TV, games
console, etc.

Every new business and techno-economic
strategy should try to cultivate the same
initial conditions, based on the foundation
of quality. Only if quality is taken for granted
by the market can there be the potential to
fruitfully explore innovative ideas.

This was not always the case. Thirty or
An opposite and unfortunate example
forty years ago; a major, national, strategic would be the vast majority of new apps
decision was made to invest mainly – and
emerging. Most of them never succeed as
intensely – in quality. Over time, their
they are easily sunk by a few bad reviews.
efforts have resulted in a consumer attitude Those reviews are never about how they
that has meant when we see a “Made in
lacked innovation – they’re invariably about
Japan” or “Made in Taiwan” stamp, we
how the product simply did not work as it
think “made with quality”.
should! It’s all about quality.
All of the investment into quality was
performed on top of traditional markets,
like car manufacturing and shipyards. Only
after they had attained concrete growth in
these markets, did they attempt to break
into the more innovative ones, using
methodical approaches and never
overlooking quality. Today, they are the
leaders in innovation by never forgetting
their roots. Selling more cars than
anywhere else in the world, only now,

And how should this thinking influence
testers?
When someone asks you what you
do as a tester, do not describe the everyday
process but instead state our overall goal:
we are here to assure quality. We are here
to support innovation, to boost sales and to
help make the business a success. We are
here to make the world go around,
bug-free

Find out more about Sakis Ladopoulos at: https://gr.linkedin.com/in/tladopoulos

Quality, in its essence, has characteristics
that are absolutely necessary when
creating a strategy: control, planning and
target-setting. Through quality, there can
be a path towards growth and development
that may not look as dazzling, but has
fewer unpleasant surprises. It’s the path
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