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Artificial mteligence and
machine learnmg as a
strategic competitive
advantage

How to link an AlI/ML strategy to corporate strategy



Machme learning and artificial
mtelhgence
Machine learning is the science of helping computers discover

patterns and relationships in the data instead of being manually
programmed.

Machine learning is a subfield ofartificialintelligence.k is at the heart of
the most advanced technologies such as self-driving cars. E

We believe artificialintelligence is key to giving us a competitive 9
advantage by turning our data and knowledge nto a business driver.

We established a data science team that brings advanced machine learning skills.
We invest in acquiring and developing technology that will bring us to best in class
lo) Al/ML users in the industry.
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What ML should you do?
Competitive Advantage

The future is robotised, automated and connected
The future 1s robotized,autonomous and connected.

We want to be actors in the change,and turn it nto a competitive
advantage.

So where should our ML/Alinvestment go to?

Our solutions for energy production in the future will be lighter, more
subsea and remotely controlled. This is not only much safer, but the
emissions are close to half compared to conventional solutions.
What is Al/ML’s role?
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Creating a competitive

advantage

We focus on the confluence between propriety data, propriety
knowledge and re-imagined business processes

We are developing machine learning technology that builds on what is

unique to us:our data,our knowledge,and thattarget re-imagined

business models. The sum totalwillgive us a unique edge.

P

We have deep
expertise in the
energy sector, we
should be agents of
change not subject
toit.
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We have several
years of proprietary
data produced. We
also have a lot
interpretations of it.
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Our business is
changing, our
strategy is changing.
We must enable a
transformation of
our own.
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Always safe
Reduce exposure

Enhance learning

Low carbon

Increased energy efficiency

Digitilisation , .
including
Al/ML, supports our
strategy to
transform into an
energy company

Enable electrification

High value
USD 2 bn value creatiorpotential for existing fields
Automated drilling — 15% cost reduction

Future fields— 30% capex reduction
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The AI/ML
energy company

Always safe
High value

Low carbon

Capture and open our vast knowledge
Knowledge Al

Predicting and preventing incidents

Insights, Knowledge Al

Maxmmise production,reduce carbon footprint

Machine data Al

Reduce CAPEX with autonomy
Autonomy Al



Four key mvestment areas

With a globalmpact

@

Insights: a team focused on the development of insights products to
optimize decisions across our value chain. A driver towards the data
driven company.

Knowledge Al: a team focused on the development of natural
language understanding products focused on capturing and
sharing knowledge.

Machine Data ML: a team focused on the development of
equipment monitoring and optimization algorithms using sensor
data.

Autonomy Al : a team focused on the development of autonomous
systems using a mixture of techniques including computer vision,
deep learning and reinforcement learning.
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Machine learning at sclae

Example: predicting machine failure
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The return on nvestment fallacy in
machme learning

Most traditional organisations consider machine learning
as delivering a model in a linear case by case fashion.

Building models a use case ata time doesntdeliver value as
the time and cost of modelbuilding exceeds most returns from
deploying them.

We need to build non linearities in the way we deliver AVML1n a
large complex organisation.

intelligent machines everywhere. To succeed, we must scale fast. This
is an organizational, ML and technological challenge.

ﬁg Transforming our business requires ubiquitous Al/ML driving



Creating non-linearity

e-cost scaling

Solving classes of problems once, deploy the solution several times.

When we tackle problems across our 4 key strategic AVML investment
areas,we solve classes of problems that canbe deployed several
times ata very low marginalcost.

This allows us to generate an ever increasing value foranever
decreasing cost.

Our focus is on delivering products not service. This allows us to
vastly scale our impact across the organization without needing an
overblown AI/ML team that is always a bottleneck to value creation.

Marginal Investment

Marginal Investment

Delivering ML case by case

Marginal Value

Delivering ML at scale

Marginal Value
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What s an Equmnor AI/ML
product?

Like the automotive industry, our ML teams build one chassis on
which end users design and build several models.

We build the AVML framework,a generalpipeline and a technology
n mfrastructure that allows business teams to build severalmodels and
deploythem easily.

.' We build the chassis and design principles,the busmess deploys models
: at scale across the business.

with cottage industries. Individuals and small workshops trying new tech. Their full
impact is captured when the workshop becomes a large factory that consumes

The core idea we have is that ML experts need to automate their work if they are to
achieve the economic impact that is expected of Al/ML. Industry revolutions start
¥y ’ . . ' - ‘ ? fewer and fewer resources as it grows. We are leading that path for Al/ML.
‘y 19| Scahp,g mach
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OMNIA prevent:predicting
machme failures early

Our business is about extracting / capturing resources and
processing them. Wells, machines and processes are fundamental
to continuous production and value generation.

We have thousands of «machines»that are the backbone ofour
business. When they deteriorate or breakdown, we lose production.
We monitor them using 1.5 million sensor and other signals.

Canwe create a user friendly system that detects performance
deterioration for any machine? Can we avoid running one project per
machine?

Machine data is a key competitive advantage for us. It captures the history of our

(«« »») engineering decisions and operating modes. Being the best in the industry at L | 7
utilizing machine data in the cloud or at the edge is a key competitive advantage as
O ooo0o0

it gives us higher production, leading to higher ROACE. I
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Obijective :build a high quality modelthat baselines

current and future performance ofany machine.

Models must automatically capture auto-correlation within
and cross-correlations between sensors

Strong representation learning
Models need to be variance insensitive

Strong generalisation

Sensor data are signals

Strong signalprocessing
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Robust deep
learning
techniques

Building a repetitive robust
process thatcanbe used by
end users inan abstract way
is key to scaling ML.

Anomaly

Our method relies on . :
Autoencoders detection User Experience

combining signalprocessing, preprocessing
deep learning auto-
encoders and customised
user experience.

Signalprocessing

Data ingestion and

The entire ML pipeline is
automated based onanend
user configuration.
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Objective :allow engineers to deploy their own models

for an number of machines they monitor.

Modelbuilding must be simple and flexible

Declarative configuration

Models building must be fast,robust and easilyreversable

Strong distributed computing, abstraction, versioning

Modeldeployment must be automated

Strong backend automated DevOps processes
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OMNIA.Aurora
allows us to scale
fast

Our technology stackis designed Core Ops Stack Core Tech Stack
to deliver scale and products

rapidlyreducing time to value.

Core Dev Stack

%% seLDON ﬁ argo

Argo, Seldon

(Orchestration & Monitoring)
Keyattributes:

o
Jup{’f‘r/h ub @
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Docker

1. Code in development works in (ML workflows as containers)

roduction m ' QrqQo ‘%i
P el €

2. Everything is version controlled

% Kubernetes Service

3. Everything is built by deploying ‘
smallmicroservices woven @ r P N e
together ﬂeXibly Computing Cluster (VMS) . Spork Tensor J
4. BEverything is cloud native ' NEER o o s o
" “Storage Cluster
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Demo
OMNIA.PREVENT vO 1
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Dr Ahmed Khamassi
VP Data Science
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