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Abstract

« Manufacturers are going through intense change to help them deal with a
data deluge: more data on more things, more frequently and from more
sources. This is expected to continue with the advent of Industry 4.0 and
the Industrial Internet of Things (IloT). Clearly, data analytics is key to the
success of these digitalisation initiatives. We will discuss why you should
invest in workforce transformation to empower your engineers and
democratise analytics, rather than spending on black box or centralised
analytics solutions. We will talk about the skills and tools that your people
need to thrive in the 4th industrial revolution.




Digital Change is Hard for Industrial Companies

We “embedded” digital talent in the businesses. But we should have
accelerated training.

Jeff Immelt, former Chairman and CEO, GE

https://www.linkedin.com/pulse/digital-change-hard-industrial-companies-jeff-immelt/

Jmp

In an article with this name, Jeff Immelt, former CEO of GE outlines some of the mistakes
they made in their digital transformation.

“l wrestled, for a long time, on how to build capability in a legacy company”

A key mistake was not building capability from the existing workforce — “we didn’t create

enough digital migrants”
| am going to show you how to transform your workforce for Industry 4.0



Industry 4.0

Thought-leaders now recognise that we are entering a new era known as Industry 4.0.
Companies that embrace this industrial digital revolution will enable a paradigm shift in
terms of speed, efficiency and effectiveness

Faster time-to-market to capture more value

Reduced production cost through improved operational efficiency despite increased design
and technology complexity

More effective response to market demands with better understanding of customer
requirements and agile production models



Accelerating the Pace of Science and Engineering

These improvements are made possible by advances in areas such as:

Automation, robotics and additive manufacturing
Low-cost, connected sensors

Increasing processing speed and power through GPUs
Vast, cheap data storage through the Cloud




Data Deluge

Diversity
Volume
Frequency
Complexity

All of this means that companies now face a “data deluge”: vast amounts of data at lower
cost. This data is:

More diverse (of sources and types of data)
More volume (from sensors)

More frequent (due into increased sampling)
More complex (problems)




Data is the new oil?
Let’s Separate Hype from Reality

1. What is the business question?
2. How could data analytics help?

3. What data is needed?

Is data the new oil?
There is a huge amount of hype
A lot of the hype comes from other sectors like retail and media
In any case you need to ask:
What is the business question?
How could analytics help?
What data is needed?
It is a big mistake to instead start by asking what you can do with your data.




Data is the new oil?
We’re competing with sleep.

Reed Hastings, Chief executive, Netflix

1. What is the business question?
2. How could data analytics help?

3. What data is needed?

Netflix is a good example of a company that has embraced and won through digital
transformation.

What is the business question? — how can we make best recommendations to keep people
on our service?

How could analytics help? — understand what a given customer would like based on what
similar customers like?

What data is needed? — what have their 100s of millions of customers watched?

This is not complicated.

They have challenges with the amount of data.

And security (I don’t want anyone finding out how much my kids watch!)

But this is actually a simple question and they have a wealth of rich data to provide an
answer with analytics.

Maybe there are some business questions like this in the process industries?
But not every business question in process industries is like this.




jmp.com/en_gb/events/seminars.html

Unearth the possibilities in your data

JMP GUEST LECTURE ABOUT THE SPEAKERS

Cost and Waste Reduction in
Manufacturing

Date: 04 April 2019

Time: 12:45 -14:30 BST

Location: Babraham Bioscience Technologies Lid,
Babraham Research Campus, Cambridge, CB22 3AT

Registration: Free STAN HIGGINS
After a 48-year process industry career, Stan
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Here is a recommendation from me...

You will see case studies of how companies in the process industries are using data
analytics to reduce cost and speed time-to-market.

(This will also be livestreamed)




Al Does Not Replace Science

A/B Testing and Beyond: Improving
the Netflix Streaming Experience with
Experimentation and Data Science

https://medium.com/netflix-techblog/a-b-testing-and-beyond-improving-the-netflix-streaming-experience-with-experimentation-and-data-5b0ae9295bdf
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There is a BIG misconception that Al / Machine Learning / Big Data offer some kind of
magic that replaces the need for the scientific method

All you need to do is aggregate all this data you already have into a data lake and apply
machine learning -> business value

Wrong!

To answer many business questions it is not enough just to passively collect data

You need to introduce variation through experiments

And it is an iterative process: hypothesis —> experiment -> collect data —> test hypothesis —
> new hypothesis -> ....

Netflix recognises this :

“...experimentation may be thought of as being superior to most ML approaches that are
based on observational data. We do spend a significant amount of effort in researching and
building ML models and algorithms.

Carefully exploiting patterns in observed data is powerful for making predictions and also in

reaffirming hypotheses, but it’s even more powerful to run experiments to get at
causation.”
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Need for Experimentation

Journey to ' Journey to
Industry = Industry

4.0

Road Photo by Craig Adderley from Pexels

Journey
to

Industry ‘

4.0

Netflix explains how they experiment to improve Quality of Experience
They show different variations of artwork to random sets of customers and track the effect

on audience

These experiments are more or less cost-neutral

For example, some experimental artwork will increase audience, some will have a negative

effect

The effect on audience during the experiment is neutral overall and they have learned how

to improve their service

Like this they can learn what makes the average customers more likely to view a

programme or film

They can extend this to learn what makes different customer segments more likely to view

a programme or film
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7

...the streaming giant stands accused of being “creepy”, “racist” and
“Insidious” by black users

The Observer, Sat 20 Oct 2018

Film fans see red over Netflix ‘targeted’
posters for black viewers

The streaming service’s customers say they are being duped by
marketing that shows minor cast members as leading characters

w
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NETFLIX

This can lead to some problems

This probably happened because their analytics found that a certain segment of customers
was more likely to click on titles with artwork featuring non-white actors

Therefore they conclude they should only ever show them artwork with non-white actors,
even if they are just bit parts!

| would suggest this is a case of extrapolating beyond the range of experience
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Data is the new oil?

1. What is the business question?
2. How could data analytics help?

3. What data is needed?

Jmp

Let’s Separate Hype from Reality regarding data analytics in the process industries

Your scientists and engineers are by far the best placed to ask the right questions because
they understand the domain

They understand what is really going on in the lab, in the factory and on the plant.

Our experience is that companies find solutions faster and get more value when they
combine data analytics with domain knowledge.

What is missing is the data analytics skills to understand how data analytics can help and
what data is needed
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The S100M data table

I3 Accelerating Innovation - JMP Pro - o X
#1058 monomer/ % CAT Additive | Additive % Bulk mMw Yield ®
=124/0 CAT (Rou... A B Monomer Water modifier Agitation Temp Pressure Timet
1 -1 100 2 0 0 1 0 1 1 1 138
2 1 100 2 ) 100 -1 =1 0 = 1 6.44
3 1 0 0 2 100 1 -1 1 = 0 5.96
4 0 100 2 2 100 1 1 -1 = 1 434
5 1 100 0 1 0 =1 =1 =1 =il 1 1046
6 1 0 2 0 50 1 =1 =1 =+ 1 6.95
7 1 0 2 0 0 E il il 0 1 858
8 0 0 0 0 0 = =1 1 1 1 269
9 1 0 1 ) 100 =1 1 -1 1 1 4.3
10 1 100 1 2 0 1 =1 1 = 1 0.77
11 1 0 0 2 0 1 1 0 1 1 2.87
12 1 0 2 1 100 1 1 1 1 1 1.01
13 1 50 2 2 0 -1 1 1 Eil 1 947
14 0 50 1 il 50 [} 0 0 0 0 749
15 1 100 2 ) 0 =1 1 -1 1 0 0.98
16 1 50 0 0 100 1 =1 -1 1 1 0.86
17 1 100 2 2 100 =1 -1 1 1 1 125
18 1 0 0 0 0 1 1 =] =1 1 1.03
19 1 0 2 2 0 0 =1 =1 1 1 1.07
20 0 50 1 il 50 0 0 0 0 0 133
21 1 0 0 2 100 =1 0 -1 = 1 2.61
22 1 100 0 0 100 Q 1 1 = 1 11.39
23 1 100 0 2 100 1 -1 -1 0] 1 12.96
24 1 100 0 2 50 =1 1 1 1 1 118
O~
858 bytes jmp

Big Data analytics is not always the answer

This very small dataset was worth S100M because it enabled a spin-out to commercialise
their catalyst technology ahead of their competitors

You need to build capability of how to use the right tools for the right objective

Netflix recognises the value of experimentation and the scientific method

To answer questions in process industries you need to experiment — you cant just expect
magic from Machine Learning

Experimenting in process industries is expensive

It is very important to experiment as efficiently and effectively as possible




We “embedded” digital talent in the businesses. But we should have
accelerated training.

Jeff Immelt, former Chairman and CEO, GE

https://www.linkedin.com/pulse/digital-change-hard-industrial-companies-jeff-immelt/

Jmp

Just to reiterate:

A key mistake was not building capability from the existing workforce — “we didn’t create
enough digital migrants”

Your scientists and engineers intimately understand the business and technical challenges
So they are uniquely placed to understand where data analytics can add value

So what data analytics skills do your scientists and engineers need for Industry4.0?
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Does Your Workforce Need to Become Data Scientists?

Statistics
Machine Learning

« Data management

Programming

Visualisation

Soft skills

+ ..and Science and Engineering!

Is it realistic for all of your workforce to be experts in all of these areas?
Is it even realistic for one person to have all of these expertise?

Is that even desirable?

Could you afford to keep them!?
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The Solution
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Solution

- Empower scientists to get maximum value from their data
- Power, Speed, Ease-of-Use, Confidence

- Actionable Insights

Jmp

Empower scientists that are not statisticians, database experts or programmers to get

maximum value from their data
With tools that are powerful, fast, easy-to-use and robust
Yielding actionable insights to increase reduce costs and increase business value
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Data Analytics Toolset for Industry 4.0

- Statistical Thinking and Problem Solving === R

~ © BASF chemists assesseéichemical

o EXplOFatO ry Data Analysis compositions fh JMR 6 unc)uia -
substitute for phosphates y
Ny

+ Quality Methods —

GSK has implemented a world-class Quality by

° De CiS | on M a k| n g W|th Data DesSign program that relies on JMP® journals and

J/dashboards to help optimize outcomes

+ Correlation and Regression

4 \
P&G has embraced a culture of,
continuous improvement. thai

+ Design of Experiments runs on JMP®

+ Predictive Modelling and Text Mining

What data analytics tools do scientists and engineers need for Industry 4.0?
Over the last 30 years we have worked with the leading process industry companies.
And we surveyed scientists, engineers, educators and leaders in the process industries and

they told us these are the core data analytics skills that their engineers and scientists need.
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jmp.com/statisticalthinking

Statistical Thinking for Industrial Problem Solving

A free online statistics course

In virtually every field, deriving insights from data is central to problem
solving, innovation and growth. But without an understanding of which
approaches to use, and how to interpret and communicate results, the

best opportunities will remain undiscovered.

That's why we created Statistical Thinking for Industrial Problem
Solving. This online statistics course is available - for free - to anyone
interested in building practical skills in using data to solve problems

better.
Have two minutes? Learn more.

Enroll now

We recognise that there is a huge gap because schools and universities are often not
providing this education to students.

Companies don’t give as much time or budget to skills development as they used to.

That is why we have developed a free online course to give scientists and engineers in the
process industries a grounding in the tools and skills that they need to reduce cost and
create value through data analytics

The aim is to put the tools in the hands of Scientists and Engineers.
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