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Introduction

Artificial Intelligence is the most important development in
technology and society since the invention of the internet.
Yet whereas the internet largely developed out of research
programs in huge research and military institutions, artificial
intelligence is being driven by engineers working in a diverse
range of organizations - sometimes even working

for themselves.

The likes of Facebook and Google may sit at the top of the pile
when it comes to open source Al and deep learning tools, but
we all have access to them. The innovations and challenges
posed by Al are ours - the engineers, analysts and architects
that use software every single day.

We wanted to get to know what Al actually means to people in
software. Who's using it? What are they doing with it? And what
do they think about it?

The findings here are based on responses from 2,869
technology professionals from around the world who were
surveyed in August 2018.
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Who's using Al vs. Who's learning it

When we asked people if they were using However, when we asked respondents if
artificial intelligence in their daily roles an they were planning on learning Al-related
overwhelming majority said no. tools in the next 12 months, we got very

different responses:

No
No
25% Yes
No Yes No
69%
. Other
3%
It's also interesting to break
down responses to this
guestion by job area.
Web Development 71% 29%
Two areas stand out here - programming N 550
mobile and IoT. These are
two areas in which artificial Data | 83% 17%
intelligence is likely to be
deployed in very different Mobile [87% 13%
ways, t.he one thing that unites Yes  Cioud & Networking ISR ny
them is that they are both
very data-intensive. Al offers a Security | 70% 20%
solution to harness big data in No
a huge range of ways, whether Game Development | S575% 25%
that's developing mobile apps
. . loT & Hardware 84% 16%
or transforming operational
infrastructure in industry other oo -
and logistics. ‘ ‘ ‘ ; ‘
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What are
people learning?

We also wanted to know what people
were learning. Here are the ten tools that
were most listed as the tool people were
planning on learning.

TensorFlow comes out on top - it was the
top tool for 27% of survey respondents.
However it's also interesting to see the
top cloud platforms in the mix as well.
Clearly cloud is playing an important part
in making artificial intelligence more
accessible to engineers from across the
tech landscape.
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Another interesting way to look at this data
is by the salaries of respondents.

Here you can see a curve - those on the
lowest salaries and those on the highest
are the most likely to be learning
Al-related tools.

Arguably, these two groups are those
where the opportunities of artificial
intelligence are most keenly felt. For those
on the lowest salaries, possibly starting out
in the field or looking to reskill, machine
learning and Al could look like a way to
progress your career quickly. For those on
the highest salaries it's a case of taking full
advantage of the tools that enable Al to
remain at the cutting edge.

27%
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3%

3%

3%
2%
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Key concerns in Artificial Intelligence

The level of debate around artificial intelligence is incredibly fierce, with wildly differing
opinions on what it means for society. With a wave of recent scandals throwing the
spotlight on issues such as algorithmic bias, the complexities of artificial intelligence are
today at the forefront of public consciousness.

With this in mind, we thought it was important to find out what people actually working
across the engineering and software fields think about these issues.

Impact of Automation

One of the biggest effects of artificial
intelligence is automation. It's thought that it will have a significant
800 million jobs could be lost by 2030 positive impact
because of it. With such a huge change Its likely to have a
looming over society, we wanted to get positive impact
perspectives from people working in tech.

Not sure/Neutral

Overall, most respondents felt automation

It's likely to have a

would have a positive impact. negative impact
) ) It will have a significant
However, the results were also interesting negative impact
when we look at those who feel that ! ! ! ! '
_ _ L . o} 20 40 60 80 100
automation will have a significant negative %

impact as well.

Under
S15k

$S15k -
$29.9k

S30Kk -
$49.9k

S50k - Yes
$74.9k

S75kK -
$99.9k No

S100k -
$150k

Over
$150k
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Those earning the lowest salaries and those earning the highest were most confident
that the impact of automation would be positive.

“While certain positions may
“We need to become obsolete due to new
adapt and technology, others will be greatly
embrace enhanced by incorporating Al
change or engines. | do not foresee a point
become a where cybersecurity is entirely
victim.” managed by Al without human
oversight or intervention.”

“Pre-defined algorithms
will become more
common in data

mining and the need

for structured data less
common. SQL and ETL
may become less in
demand.”

We also asked what people thought about the impact of Al on society.

It will have a significant
positive impact

It's likely to have a
positive impact

Not sure/neutral

It's likely to have a
negative impact

It will have a significant
negative impact

Again, the response was positive. However there was a slightly larger contingent of
responses that believe automation will have a negative impact on society. This probably
says a lot about the technology workforce - while the opportunities are there for people
who have the skills and understanding, it's more likely that negative impact could be felt
elsewhere.
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‘Al can do shitty jobs better
than shitty people, so Al will
be shitty for them and that
will impact all of us, but | think
a lot of good will come of it
too. It will be mixed, really, but
your survey doesn'’t offer that
as an option.”

‘I feel that “Ifit eliminates jobs
without replacement
in other areas, it will
be disastrous. That
said, some jobs are so
boring, they should be

automated if possible.”

Al is being
developed
and deployed
too quickly
without enough
testing.”

The split by salary also offers further useful insight on developer perspectives:

Over $150k
S100k - S150K

$75k - $99.99K

$50k - $74.99K Yes
Kk - $49.
$30k - $49.99K No
$15k - $29.99K
Under $15k
0 5 10 15 20 25 30 35 40

%
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Bias in Artificial Intelligence

One of the most important issues to
emerge in conversation around artificial
intelligence is bias. In the context of broader
guestions around ethics in tech and
engineering, the way that algorithms are
constructed and contain the implicit biases
of those engineering have been thrown into
the spotlight.

But we wanted to see how people
across the tech industry felt about
algorithmic bias.

Here are the results.

It's hard to discern a clear trend - there's an
even spread of concern.

%

Not concerned at all Slightly concerned

. Concerned

Not sure

. Very concerned

Not concerned at all
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Here's the breakdown by salary:

12
10 -
g -
% 6
4l
5

O Under

$15k

‘I'm concerned
about the lack of
careful selection
of training data,

and too much

trust over a
probabilistic
decision.”
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$15Kk - $30k - S50k - $75k - $100k -
$29.99k $49.99k $74.99k $99.99k $150k

Not concerned at all Very concerned

“As a CompSci/IT professional |
understand this is a more subtle
manifestation of ‘Garbage In/CGarbage
Out”. As an African American, | have
significant concerns about say, well-
documented bias in say criminal
sentencing being legitimized because
‘the algorithm said so’”

Over
S150k

“This is where
good data
scientists
shine.”
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AGI

Artificial General Intelligence is a level of intelligence that can successfully mimic a human'’s.
Essentially it's an artificial intelligence that isn't restricted to a particular purpose.

There's plenty of debate about how far we are from AGI - or even if it's possible at all.
We asked people how far away we are from AGI. Here are the results:

It's impossible - never Well over 100 years . It's 80-100 years away

. Around 50 years away Within the next 30 years

So, almost half of respondents believe AGI is not only possible, but that it
could happen within the next 30 years. Very few people say it's impossible.

“This is a hard one
to nail down, there
is always some
breakthrough that
might make this
possible earlier, but with
current technologies
this is not going to
happen overnight.”
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‘Something like AGI could

perhaps be achieved
within a 50 years
timeframe, but in order
for these technologies to
achieve maturity, a wider
timeframe should
be considered.”

‘It is already
happening, 10-15
years; | think that it
is most dependent
up when Quantum
computers become
widely available like
laptops are today.”
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Al at work

Artificial Intelligence has a huge range of use cases. With just about every area apparently
facing disruption thanks to Al, and with the trend so heavily hyped, we were interested in
finding out how organizations are actually using artificial intelligence.

To improve software security For marketing automation To create product
recommendations
. To perform sentiment To develop customer facing . To set dynamic pricing
Analysis tools (eg. chatbots)

. To improve internal operations (eg. ERP)

There's an even spread of responses, but operational purposes does seem to have an edge.
You can also see that chatbots are becoming a reality for many organizations as well.

‘I plan to leave my organization

because it isn’t adopting Al fast

enough for me to keep up with
the job market.”
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Biggest professional challenges

Like any trend, artificial intelligence poses many challenges, both personally and
organizationally. The nature of these challenges often gets lost in hype, so we wanted to
find out what people felt were the biggest challenges in terms of Al

Here's what people thought personally:

Finding the right

resources to learn 16% 46%

new skills

Having enough time o, o

to learn new things 9% 46%

Applying machine

learning and artificial o o

intelligence to 20% 46%

real-world problems

4

Having high o, o,

quality data 19% 0%
Knowing which

frameworks and tools 18% 46%
| should learn and use

Having enough data 24% 38%
0 20 40 60 80 100
%
Not a challenge Very few challenges . Not sure . It's challenging It's very challenging
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Let's look at how different areas feel about
each of these challenges.

Knowing which frameworks and tools to
learn is a challenge across all areas of tech.
However, respondents working in cloud
and networking and security report this to
be the biggest challenge. This perhaps says
something important about the wealth of
choice when it comes to Al tools in these
areas. In the cloud space in particular, there
are such a huge range of options out there
0 5 10 15 20 25 for engineers and architects that making
% a decision about what's right can be
incredibly difficult.

|
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30
% %

These two graphs present respondents’ reactions to two similar but subtly different
challenges within artificial intelligence and machine learning.

In the first graph we can see attitudes to data quality - this proves to be the biggest
challenge for those working within data science and analytics specifically. Arguably it could
be the case that these are people who have the most acute awareness of the impact of
poor quality data, and have been living through its effects ever since the advent of big data.

The problem of quantity, however, is the biggest challenge for a different group:
those working in IoT.

At first glance this might be surprising: 10T is ostensibly an area where there is plenty of
data. However, what this might suggest is that |oT projects aren’'t quite capable of capturing
the levels of data required to make artificial intelligence initiatives effective. So, yes, they

are ambitious in terms of data quantity, but the infrastructure isn't in place to train the
algorithms in a way people want.
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Implementation Challenges

Like any big tech trend, adopting and actually using artificial intelligence can be difficult.
But what about adopting and implementing artificial intelligence is a particular pain point?

Internal data literacy
and awareness

Strategic alignment
with business goals
and problems

Having enough data

It's challengin
Having high 9ing

quality data It's very challenging
Integrating into
current culture

Integrating solutions
into current software
infrastructure

Finding people with
the right skills

0 10 20 30 40 50 60 70 80
%

Two areas stood out here as the biggest challenges for respondents: hiring people with
the right skills and integrating artificial intelligence into established systems.

The challenges, then, are both internal and external, and go some way to explaining why
utilizing artificial intelligence effectively can be so tough. Indeed, the question of skills
gap might well be tied to internal challenges. True, it could be the case that there simply
aren't enough people with skills to actually performm machine and deep learning, but just
as likely, the people with the skills do the work aren’t able to inside many organizations’
current infrastructure.

“Too management ‘GDPR makes it very

difficult to correlate data
in a useful manner.”

have little awareness
of what Al really is.”

This isn't going to be easy to tackle, It's going to require significant leadership and a real
commitment to be flexible and open minded enough to embrace the change needed to
embed artificial intelligence into the way we work - on both the part of new Al practitioners
and those responsible for technical decision making.
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