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In this paper, I want to discuss how tools and automation will support testing or potentially replace
testers in the future. That sounds like the opening statement in a tools brochure – I am sorry about
that. But the impact and influence that tools will have on how we test in the future will be very
significant. The way testing is conducted in many environments might be transformed and we need
to prepare for what might be a traumatic change. This essay is an attempt to set the scene and
perhaps a direction for the future of tools and automation in testing.
Right now, the software world is going “bot mad”. It looks like many jobs in the next ten to twenty
years will be done by bots and those jobs will effectively disappear as career choices. Inevitably,
there has been some talk of testers being replaced by bots and tools. The common response to date
has been to say, “Impossible!” But I’m not sure such a kneejerk reaction is sensible anymore. I want
to explore what tools can do for us in a different way than you may be used to.
In the next few years testers won’t be replaced by robots. But we will see new tools that support for
example, exploring, thinking, recording and reporting1. Futurists might suggest the destination is
intelligent robot testers. I’m not sure that is where we are heading. The next steps we take will not
require sophisticated AI or Deep Learning2. But the next generation of testing tools might force a
change of thinking and culture. If there is a change in thinking I suggest our goals with tools will also
change and we may then have a clearer view of where we are heading. Tools that use ML may then
be part of the tester’s armoury.
I will make some suggestions on how to make sense of the tools landscape of the near future. Where
the pressure to modernise processes and automate is greatest, how a new test process supported
by tools might look.
This essay is somewhat speculative. Comments are welcome. I know I need to refine the message.

Machine Learning and Games
In March 2016, a computer played the game of Go with the most prolific human player on the planet
for a one million dollar prize.
The AlphaGo program created by British company DeepMind [1] (acquired by Google in 2014 for
$400m) played a five-match series with the legendary South Korean Go player, Lee Sedol. Lee's
reputation is such that he is nicknamed the Roger Federer of the International Go community. Aged
33, he has only one peer in the game, Lee Chang-ho, another South Korean, who has won more
titles. These two players are expected to compete for the number-one position over the next few
years with Lee Sedol, having a more modern, aggressive style, being favourite.
It is not too much of an exaggeration to suggest we saw a milestone in human achievement as
significant as many in the past 100 years. The computer won the series four games to one [2].
Go is an ancient game of Chinese origin, invented around 2,500 years ago. The game is deceptively
simple. Players take turns in placing black and white stones on the intersections of lines on a 19 x 19
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I know this because I am building one.
From now on, I’ll use the term Machine Learning or ML to refer to AI and Deep Learning.
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grid, with the objective of capturing opposition stones and territory on the board by surrounding
ones opponent's stones. There are only two rules:
Rule 1 (the rule of liberty) states that every stone remaining on the board must have at least one
open "point" (an intersection, called a "liberty") directly next to it (up, down, left, or right), or must
be part of a connected group that has at least one such open point ("liberty") next to it. Stones or
groups of stones which lose their last liberty are removed from the board.
Rule 2 (the "ko rule") states that the stones on the board must never repeat a previous position of
stones. Moves which would do so are forbidden, and thus only moves elsewhere on the board are
permitted that turn.
All other information about the game is heuristic – learned through experience of play.

A game of Go in progress.

In real play, the possible games or permutations of the stones on the board far exceeds the number
atoms in the universe at approximately 10761. This is a mere 10641 times as many games that are
possible in chess. The chances of any computer analysing these moves or even eight to ten moves
ahead (as is possible in chess programs) in any game is negligible.
So how do humans play the game? How have humans been so hard to beat until now? There are
similarities to chess, but there are also some clear differences in the nature of the game. In chess,
openings are important, in Go much less so. In chess there is little point in thinking about the game
while your opponent ponders their move, as every move can radically change the position. In Go,
useful work can be done while the opponent thinks. To play for a draw is a common in chess; in go
draws are rare so this strategy is not an option. And so on.
Go positions, like chess, are usually analysed visually, as patterns. Once a pattern is recognised, and
coupled with a recall for related past or significant games, the player can select a move based on
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their memory of what worked before. Even so, it seems that professional players place as much
reliance on intuition and imagination as analysis. The AlphaGo program may be capable of
memorising many more past games, but this is still a tiny fraction on what is possible. Perhaps
AlphaGo actually is beginning to simulate human intuition and imagination?
Perhaps there are some parallels between Go and software testing?

The impact of Machine Learning on employment
The promise of Artificial Intelligence (having had so many false dawns) seems finally to be showing
results. The AlphaGo program is an example of what is nowadays called Deep or Machine Learning.
In the last few years, the use of algorithms to make decisions without human involvement is more
frequent and the decisions being made, more significant. We read almost every week that a new
industrial revolution is in motion and the robots are coming. See, for example [3].
In the industrial revolution, machines powered by steam engines replaced or eliminated the craft
work and manual labour of people based in their homes. Many of the working population had to
leave the countryside behind and move to rapidly growing cities often resulting in grim employment
and living conditions for the poor and working classes.
This time, it's different. It is the professional, or middle classes who will be most affected. Of course,
machines can already perform manual or repetitive tasks, such as vacuum cleaning the living room
or assembling machine parts, but soon, they may also be caring for the elderly or performing what
have been to date, professional roles. The jobs of lawyers, doctors, accountants, financial advisers,
judges, combat troops, pilots, taxi drivers, radio announcers, TV presenters, burger flippers and
many more occupations are under threat.
A recent study from the University of Oxford makes for interesting reading [4]:





It suggests that over the next two decades, 47% of jobs in the US may be under threat.
It ranks 702 occupations in order of their probability of computerisation. Telemarketers are
deemed most likely (99%) to be replaced with robots; recreational therapists are least likely
at 0.28%. Computer programmers appear to be 48% likely to be replaced.
It provides evidence that wages and educational attainment exhibit a strong negative
relationship with an occupation’s probability of computerisation.

Here is an extract from the report - page 19:
"Even the work of software engineers may soon largely be computerisable. For example, advances in
ML (machine-learning) allow a programmer to leave complex parameter and design choices to be
appropriately optimised by an algorithm (Hoos, 2012). Algorithms can further automatically detect
bugs in software (Hangal and Lam, 2002; Livshits and Zimmermann, 2005; Kim, et al., 2008), with a
reliability that humans are unlikely to match. Big databases of code also offer the eventual prospect
of algorithms that learn how to write programs to satisfy specifications provided by a human. Such
an approach is likely to eventually improve upon human programmers, in the same way that humanwritten compilers eventually proved inferior to automatically optimised compilers. An algorithm can
better keep the whole of a program in working memory, and is not constrained to human-intelligible
code, allowing for holistic solutions that might never occur to a human. Such algorithm
improvements over human judgement are likely to become increasingly common."
How the researchers arrived at such precise probabilities is of some concern but I won’t address that
here. It is clear that something significant is going on out there and if programmers have a 50/50
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chance of being replaced by robots, we should think seriously on how the same might happen to
testers.

Will Testers be replaced by robots?
In the Oxford report, the occupation, 'Software Tester' is not listed in the probability ranking. But it’s
interesting pick out some comparable IT-related roles.
Occupation

Rank (out of 702)

Probability of
Computerisation

Computer and Information Research
Scientists

69

1.5%

Network and Computer Systems
Administrators

109

3.0%

Computer and Information Systems
Managers

118

3.5%

Information Security Analysts, Web
Developers, and Computer Network
Architects

208

21%

Computer Occupations, All Other

212

22%

Computer Programmers

293

48%

Computer Support Specialists

359

65%

Computer Operators

428

78%

Inspectors, Testers, Sorters, Samplers and
Weighers

670

98%

Selected occupations and likelihood of automation.

There are no mentions of testers other than physical inspection staff. There was no mention of the
word "quality" in any occupation listed in the table (is that a good sign or bad?) Are testers
Inspectors (98% likely to be computerised out of a job)? Or are we more like Computer and
Information Research Scientists (1.5% likely)?

Some qualification on these rankings
There’s a significant qualification to these rankings that needs a mention. The ‘robots are coming for
your job’ meme implies that it is ML that is the driver for all this. But I think much of this is hype,
with the industry trying to sell the next big thing to business. Nothing new there.
You can see in many of the occupations that are deemed likely to be automated, that in fact there is
little or no need for ML. The inspectors, testers and the telesales operatives in the table above are
likely to be replaced by sensors and data collectors in factories or Interactive Voice Response (IVR)
systems in (logical, if not physical) call centres. What has changed is that the data captured by
inspectors or IVR systems might be larger in scale and analysed in more sophisticated ways. The
human interaction probably doesn’t need great sophistication to be replaced.
Data capture in manufacturing plants has been around since the 1970s or earlier. IVR systems have
been around nearly as long. The progress being made is the use of these data capture mechanisms in
more business and application domains and where human-machine interactions are involved. These
are on mobile devices increasingly often.
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In these examples there is a relatively simple data capture process and potentially more complex
data analysis and decision making process. It looks like the simpler data capture processes are being
automated. Data analysis is not usually part of the telesales operators’ job, for instance.

Test Automation = Mechanical Tools
The term Test Automation – familiar to testers – misleads as a label because the whole of testing
cannot be automated. I argue in a recent blog [5] that although the label is bad, the scope of Test
Automation is broadly what I call ‘Applying’ in the New Model of testing [6].
The range of tools that fall into the scope of ‘Test Automation’ are what I will call Mechanical tools.
Tools that perform test execution have been around for a long time. Although they have changed in
line with the changing technologies that we use, they have not evolved much in basic operation. The
other tools that fall into this category are those which perform logistical or practical tasks such as
the creation and management of environments and data, test harnesses, mocking, set-up, teardown and clean-up. These tasks have always been part of the test execution process and would be
familiar to any system tester of the last 40 years. Although modern tools are slicker, the
fundamental purposes of these tools have not changed. What is different is mostly the technical
environments we use. All of these tasks could be done ‘manually’ – at least in principle.

Figure 1 New Model for Testing

I use the term mechanical to label the Test Automation tools because they assist with tasks that by
and large, we would call mechanical, repetitive – unskilled almost. These tools perform (IT)
operations that humans could probably perform just as well. Except that humans find these
operations boring, or the operations are intricate and error-prone or it’s just that tools can do them
faster. The mechanical tools cannot and do not do our thinking for us. They are like unskilled
labourers who do our bidding and work on our behalf.

Tools can apply tests – can they do more?
In the New Model for Testing, I suggest there are ten testing activities of which one is called
‘Applying’. It is this Applying activity where tests or checks are applied and the mechanical test
automation tools are of great value.
The remaining nine activities cover information gathering, analysis, modelling, challenging, test
design and so on. All require some level of thinking and skills – both technical and interpersonal.
Tools can help to support these thinking tasks and could, potentially, perform some of them. It is
conceivable that at some time in the future, tools will do all our testing. But not yet, for sure.
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There are tools that provide some support today, but the nature and level of support differs for each
of the nine activities.
I suggest in the New Model and discussion of testing v checking [7], checking performed by humans
or tools is only possible and valuable when the goals and requirements of a system are well
understood and trusted by stakeholders, developers and testers. From there, the tester or rather,
test designer can build a mental model of the requirement and how it is to be tested, before they
commit to devising tests to run themselves, by other people or by tools.

Test automation is rather simple – compared to the rest of testing
Test execution automation is mostly a technical problem to solve, once you have figured out the
mechanism your tool will use to drive the platform that hosts the system under test. To date, there
have been few attempts to support the activities on the left hand side. The nature of the features
required of tools that support thinking are more complex, more human or personal even.
Tool support for the exploratory, thinking and collaboration activities on the left may be more
difficult to build than mechanical Test Automation tools.
The sort of requirements that need to be addressed (the tasks that need to be supported) include:
1.
2.
3.
4.
5.
6.
7.
8.

Discussion and debate of requirements with stakeholders and developers.
Formulate models from which it can make predictions of system behaviour.
Identify knowledge shortcomings; challenge sources of knowledge.
Formulate models of normal usage, hazards, risks, failure modes and extreme or erroneous
user behaviour.
Decide when a model is adequate or inadequate.
Extract scenarios from a prepared model and create tests.
Judge that a test outcome is something interesting, rather than just correct or incorrect.
Analyse and interpret the outcomes of many tests and decide what to do next.

Clearly, most are going to be rather difficult to implement. In principle, and given a formal model of
some kind, 6 could be relatively simple. But the rest might be more of a problem. Rethinking our
mission might help us to better understand ‘the problem’ tool builders have.

Tools must focus on the what, not the how (for now)
Understanding how the brain works and emulating out thinking using tools is a rather daunting
prospect. Perhaps we should look more closely on the products of that thinking first?
The New Model identifies the activities as thought processes and its intent is to help us to
understand how we achieve our mission. The discussion in the last section focused mostly on the
‘how’ of testing. In the Tester’s Pocketbook [8], I discuss the mission of testing in some detail. Here is
a summary purpose of testing:
Testing is an information, intelligence or evidence-gathering activity performed
on behalf of (testing) stakeholders to support their decision-making.
(Stakeholders may be project stakeholders, managers or users, but they could be developers too. If
you are a developer testing your own code, you are your own stakeholder).
So, if evidence is our product – the what – then perhaps we can consider using automation to
support the exploration, test design and interpretation activities and the capture of evidence during
those processes. Perhaps the best we can do with tools for now, is to support human thinking and
collaboration and to look after the paperwork rather than creating some kind of super-testing-brain?
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Levels of tools sophistication
To predict the future I need to suggest a destination and the potential steps in the journey required
to get there. For want of something better, I thought I would propose a ‘scale of sophistication’ for
the tools we use and might use in the future. Here is my suggestion.
Description

Example

No tool support.

Testers use pencil and paper or their
memory.

Limited support with generic tools.

Notepad, Office products to capture
information.

Single user, dedicated note-taking tool to
capture loosely structured data. The tester
asks all the questions, makes all decisions.

Exploratory testing note takers e.g.
RapidReporter, Mind Mapping tools
e.g. MindMup

Collaboration and data capture with
modelling capabilities. The tool makes
suggestions, structures, validates and
captures the data.

Modelling tools abound. There are
also note-taking tools, but few if any
that assist the tester in exploration.
System Surveyor3 is our attempt to
support this.

Tools control and perform the exploration
and data capture without human
intervention.

The tools do the thinking for us and
build models too.

Levels of tool sophistication

The table above is kind of interesting, but it is clear that there is more than one dimension of
sophistication embedded in the comments. A single scale or hierarchy isn’t proving very useful –
there are at least two discernible dimensions to tool sophistication, so let’s try from that
perspective.
Firstly, there is the notetaking, data capture and modelling capability. Let’s call that the ‘Knowledge
Capture’ capability. This is the ability of the tool to capture data structured in a format that would
constitute a useful model. Further, the tool can present the same data from varying perspectives in
the form of different, but equivalent models. This capability would include at least record-keeping,
data manipulation, searching, sorting and comparison features.
The second dimension relates more to knowledge acquisition. Let’s call that the ‘Investigative
Capability’. This is the ability to explore, formulate questions, filter and judge the validity and
usefulness of information gathered. This is the more human and intellectual capability.
If we consider the two dimensions, a four quadrant model seems to be appropriate4.
If we consider what the two-dimensional scales might be and look for exemplars to place a few
points in the table, it is hard going, as you can see. I made a start, and there may be many examples
of success out there that I am not aware of. (I am happy to receive suggestions to add to the
picture). It is obvious that the ultimate, automated testing tool is not yet available or even on the
horizon.
3

A prototype tool we are developing.
Apologies, I don’t like them either - they are often badly used. I think this is mostly because they are always
subjective. More importantly, they are often scaled to fit the data available to make them look ‘pretty’ rather
than realistic. I will make my point soon enough.
4

Copyright © 2016 Paul Gerrard

Page 7

A four quadrant model representing the state of testing thinking tools.

The Vertical Scale – Ability to Capture Knowledge
You can see (in my highly subjective assessment) that I have been rather generous in my estimations
of the types of tools that are available. Humble text editors and screen shot utilities are not at the
origin of the graph for example. Pencil and paper appear much higher than many free and
proprietary software tools. (Freehand sketches do not limit your imagination, although your drawing
skills might be a problem as some point).
Dedicated modelling tools, with UML as perhaps the ultimate formal modelling notation are placed
highest. They are there because they provide a structure, consistency checking to some degree and
some transformational capabilities which simple drawing or modelling tools cannot provide.
However, you are limited to the models which these tools can manage. These models might be in
some sense, ‘mathematically pure’, but such tools are harder to use with ad-hoc, informal or
incomplete information. Humans can make some sense of ad-hoc, informal, hybrid or incomplete
models but sophisticated tools can’t.
We may or may not have reached half way up this scale. Tools that give our imagination free reign
yet provide validation or consistency or transformations, do not yet exist (to my knowledge). I think
the situation with modelling tools bears comparison with the way test design techniques are usually
taught5.

5

There is nothing wrong with the techniques except they are taught as rote procedures rather than an
application of models. Existing modelling tools force us to create models with consistent and complete
information – their purpose is to capture consistent records, not stimulate or free our imagination.
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The Horizontal Scale – Ability to Investigate
But now we come to the horizontal scale – the Ability to Investigate. The lowest capability would
mean that the end user does all the thinking and has sole control of what information is sought, the
questions asked of the sources of knowledge, its validity, how it is refined, filtered, merged, deduped
and judged adequate for its purpose. In effect, this reflects how much thinking is performed
relatively by the user – towards the left, and the tool – towards the right.
A tool on the extreme right hand side of the diagram would be capable of being left to ask its own
questions, discover its own information, make its own models, judge on the relevance, completeness
and accuracy of the information it found. The tool would do all of the thinking required. A tall order
– and needless to say, we are nowhere close to having tools that can do this today. All the tools
types I have mentioned would be, if I transformed the two axes, bottom feeders.
There is lots of room for improvement!

What use is this four quadrant Model?
Given all of the tools in my very limited study fall into the bottom left quadrant, is there much point
retaining it? Is it useful for anything?
At the moment, the model is very sparse with, like children’s new clothes, lots of room to grow. I
offer it less as a classification of existing tools, but rather as a suggestion of the roadmaps our tools
might take. If I had created a four quadrant model for test automation tools – I suspect that
wouldn’t be very useful either. Most test automation tools are close to our ideal of robots that do
exactly what they are told to do. The diagram would be skewed to the top right I expect.
Let’s consider the situation from another perspective – that of the medical profession.

The Doctor’s Story
As an information gathering activity, we could compare the diagnosis of illnesses to the exploration
of systems to build models for the purpose of testing them.
In formulating a diagnosis of an illness, the doctor asks questions of the patient, looks for symptoms
of illness, and takes measurement of things like heart rate, temperature, blood pressure. Many
common ailments can be identified within a few minutes of investigation. Some illnesses require
more detailed investigation. Doctors take blood samples for testing, some diagnoses require internal
examination, full or part-body scans or exploratory surgery to extract a sample of the affected organ
to be analysed in a laboratory.
There are well understood procedures for diagnosis, certainly for the common ailments, and there
exist already robots that can perform diagnosis more reliably than qualified Doctors. “The Robot Will
See You Now” [9] is one of many reviews on the role of software in medical practice. The technicians
who analyse the results from medical scans – Diagnostic Medical Sonographers – are 35% likely to be
replaced by software according to the Oxford study. The likelihood of general practitioners being
replaced is much lower.
Doctors will not be replaced any time soon for two reasons. One is obviously that the relationship
between a Doctor and patient is well established. The personal touch, trust and empathy are key
factors in the relationship. The second is that Doctors are not likely to invite automation of their
roles in a hurry. Theirs is a powerful lobby and in the UK at least, there are very high levels of public
support for Doctors’ in their occasional grievances with government, for example. The £12.4bn NHS
NPfIT programme, whose primary goal was to create a national database of electronic health
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records was abandoned, not least because of lack of buy-in (or active resistance) from medical
professionals [10].
It is not likely though, that testers can rely on their lobbying power or public support to resist
automation of their roles.
Machine Learning might not replace Testers in the foreseeable future but this is not such a
reassuring statement since I don’t have a crystal ball and the future that can be foreseen isn’t very
far away either. But the introduction of automation in many professional disciplines is accelerating
and there is every reason to think tools that support exploration or investigation better will appear
soon.

Vendors will be less ambitious – to start with
To date, the tool vendors have picked the low-hanging fruit of what I have termed, Mechanical
Tools. But the market for Test Automation tools is crowded. Even though these tools need to evolve
with the changing technologies we use to build systems, open source tools are on the march and are
affecting sales. The huge, largely unexploited market in tools that support system exploration,
collaboration and test design may offer easier, and ultimately richer pickings.
Until recently, work in the fields of ML were restricted to university research labs. But now,
companies like Google and Facebook are exploiting these technique for real. IBM, for example, have
made a massive investment in their Watson [11] system for analytics and through acquisition, now
have ML capabilities to which they offer free, if limited access [12]. But I still think Machine Learning
won’t have a serious impact on testers any time soon.
The vendors will be less ambitious, but tools that provide even limited support of the test activities
on the left of the New Model, can still be valuable and there will be a real and substantial market.

New tools for large teams?
Most companies use teams – sometimes large ones – of so-called manual testers to write test
scripts, follow them and log passes and fails and incident reports. There is frustration in most
projects that the processes followed by their testers limit their effectiveness. The testers are also
perceived as being rather unimaginative and working by-rote. At the same time though, companies
are under constant pressure to cut costs. Test teams want to be more imaginative and exploratory,
but the need for control and documentation constrains them.
The productivity of an exploratory test approach, in exposing defects in software at least, is proven.
But companies that require extensive documentation – often the larger companies – are not
satisfied with current approaches to note-taking as a documentary record, no matter how
disciplined. Having said that, I think the pressure will tell and companies will look for tools that can
capture plans and tester activity in real-time more effectively than the current basic utilities.
I expect the next front in automation will be tools that support the exploration of
our sources of knowledge.
These tools will capture the thoughts of testers as they have them. This might be called test analysis
in some quarters, but I prefer to call them Surveys.
These surveys could include structural and narrative models of requirements and systems, identified
features and concerns, observations, test ideas and suggestions for tests. Surveys could be
performed much closer to the point of delivery of the software and be largely based on the system
as built rather than speculative, changing and rarely-accurate designs. These surveys would in fact,
be the basis of detailed plans for testing that are up to date, detailed, and trusted.
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How will the thoughts of testers be captured? In two ways. The first would be the tester – you –
working alone with a tool, capable of speech recognition, listening to the narrative of your
exploration. The second could be the same tool, under the control of a partner or paired colleague
who works with you to challenge your thinking and to contribute their own. The partner acts as
scribe to your joint exploration of the system under test. Your partner could be a developer or
another tester. One drives the system under test, one drives the Survey tool.

A new test process?
If you take the idea of surveying further, the relationship of testing to development changes. A new
style of testing emerges. The test process shifts away from heavy duty documentation produced in
what is often a knowledge vacuum and more towards an iterative, incremental knowledge
acquisition and capture process closely aligned with the delivery of features. Could this be an Agile
test process at last? At any rate, it fits the increasingly popular Continuous Delivery, DevOps
development approaches. Could this be the solution to the Digital Testing challenge?
The text book test planning process promoted in certification schemes won’t work in these new
development and delivery regimes. Old-style testing will be replaced by a much more dynamic
approach. The production of plans for testing – the Feature or System Surveys – take far less time to
create and the Survey and testing work is performed as those features emerge from the
development process.
Testers paired with developers can capture the essential feature knowledge as they are developed.
In a similar way, the System Survey incorporates the Feature Surveys, but also as the shape of the
system emerges, the architecture of the system from a user perspective emerges too.
The knowledge required to build systems emerges over time; so does the design
of the system; so should the models and documentation produced by testers.
These surveys – in effect the models of the system – are shared. Their content can be reviewed by
stakeholders, refined and reused by everyone in the team. Naturally, there is a coordination effort
required to consolidate and refine the models of many testers, but this is required under any
circumstance. These surveys parallel construction site surveys which focus on architectural elements
as they are constructed and eventually the building as a whole, when it is finished.
For the System testers, the building blocks of their tests – the features and interactive elements are
already in the system model. System tests reuse the descriptions of places, features and forms.
Complex test scenarios covering extended paths through the system requiring more sophisticated
test cases can be prepared without the need for detailed end-to-end test scripts. The structure of
these tests are easily defined; their detail is already in the model. Testers or tools apply the tests
using the model plus prepared data6.
The new test process is a sequence of actions – survey, refinement/consolidation and testing – but
these processes are both iterative and incremental as learning proceeds, and as is convenient at the
time. Also, the integration of test automation tools is now much more natural. I would summarise it
thus:
“Humans make the early maps; tools will follow the trails we make.”
This approach will reduce the effort required to plan testing in the small and the large. Surveys are
much more compact, more accurate and they are fit for purpose. The testing performed is based
6

There are some extra steps involved, but in principle, all of these tests could be automated.
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directly on these surveys. The results gathered are collected directly against the survey and the
survey may be refined as tests proceed.
This approach requires tool support from the beginning and throughout. These tools capture the
information as it is gathered, but they also prompt the user to ask questions, to document their
thoughts, concerns, observations and ideas for tests.
There is no need for Machine Learning for these tools to be effective. In future, however, ML may
provide insights and suggestions derived from our surveys that better inform and enrich the testers’
exploration and testing.

What effect will Machine Learning have on testers?
I’m pretty certain that ML will have little effect on testers working in a traditional way. The new
approach I have suggested – again, does not need ML. However, the information gathered in Test
Surveys may be a source of data for analyses performed by bots. For this to happen, we will have to
define a format and protocol for the information we capture in our exploration for the bots to work
their magic. My guess is it will take a few years to reach that point.
The more immediate impact on testing from ML may come from a different direction. ML will be
applied to programming before testing. In some circumstances, it may be possible to use ML to
support or even replace some software design and programming activities. The promise of code
reuse has never really been achieved fully because many, perhaps most, programmers outside the
open source community like writing code and dislike using other peoples’. Programmers are
sometimes disinclined to take advantage of reuse unless it’s the latest, sexy career-enhancing
library.
Perhaps patterns in code are comparable to patterns in Go. There are no guaranteed-to-work
patterns in code or strategies in Go. But deep static analysis of code and dynamic testing by tools
and people will provide feedback to refine implementations that become trusted patterns available
to willing tools, if not willing programmers.
The effect on testers? Well, it could be that in a few years, in a few contexts, some component
development and unit testing is wholly automated. It would remove a little of the uncertainty that
all testers face and may make their job a little easier. We’ll have to wait a bit longer for
DeepLearningTester.

Conclusion
I have tried to explain how emphasis on test automation and checking has meant we have paid little
attention to the other nine test activities, particularly those on the left hand, exploration side of the
New Model.
ML in testing is an intriguing prospect, but not imminent.
The tools we use in testing today are limited by the approaches and processes we employ.
Traditional testing is document-centric and aims to reuse plans as records of tester activity. That
approach and many of our tools are stuck in the past. Bureaucratic test management tools have
been one automation pillar7. The other pillar – test automation tools – derive from an obsession
with the mechanical, purely technical execution activity and is bounded by an assertion that many
vendors still promote – that testing is just bashing keys or touchscreens which tools can do just as
well.

7

Or millstone, depending on how you look at it.
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The pressure to modernise our approaches, to speed up testing and reduce the cost and
dependency on less-skilled labour means we need some new ideas. I have suggested a refined
approach using a Surveying metaphor. This metaphor enables us to think differently on how we use
tools to support knowledge acquisition.
The Survey metaphor requires new collaborative tools that can capture information as it is gathered
with little distraction or friction. But they can also prompt the user to ask questions, to document
their thoughts, concerns, observations and ideas for tests. In this vision, automated tools get a new
role – supportive of tester thinking, but not replacing it.
Your pair in the exploration and testing of systems might soon be a robot. Like a human partner,
they will capture the knowledge you impart. Over time they will learn how to support and challenge
you and help you to navigate through your exploration or Surveying activity. Eventually, your partner
will suggest ideas that rival your own. But that is still some way off.
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