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WHAT IS A  DIGITAL TWIN?

A Definition

A “Digital Twin” refers to a digital replica
of physical assets (physical twin),
processes, people, places, systems and
devices that can be used for various
purposes.

This digital representation provides both the elements
and the dynamics of how an Internet of things (IoT)
device operates and lives throughout its life cycle.

This does not mean that a digital twin is only
concerned with IoT devices, but rather that a digital
twin provides you with the opportunity to understand
your business in a digital way (model), in other words,
understanding the interdependencies of the different
physical assets and how they interrelate to each other.
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So why do we create Digital Twins?
By incorporating multi-physics simulation, data
analytics, and machine learning capabilities, digital
twins are able to demonstrate the impact of design
changes, usage scenarios, environmental conditions,
and other endless variables – eliminating the need for
physical prototypes, reducing development time, and
improving quality of the finalised product or process.

Why create Digital Twins?2

Product: Digital twins can be used to virtually validate
product performance, while also showing how your
products are currently acting in the physical world. This
“product digital twin” provides a virtual-physical
connection that lets you analyse how a product
performs under various conditions and adjust in the
virtual world to ensure that the next physical product
will perform exactly as planned in the field. This
eliminates the need for multiple prototypes, reduces
total development time, improves quality of the final
manufactured product, and enables faster iterations in
response to customer feedback.

Production: A production digital twin can help validate
how well a manufacturing process will work on the
shop floor before anything actually goes into
production. By simulating the process using a digital
twin and analysing why things are happening using the
digital thread, companies can create a production
methodology that stays efficient under a variety of
conditions.

Performance: The performance digital twin captures
data from products and plants in operation and
analyses the data to provide actionable insight for
informed decision making. By leveraging performance
digital twins, companies can:

o Create new business opportunities.

o Gain insight to improve virtual models.

o Capture, aggregate and analyse operational 
data.

o Improve product and production system 
efficiency.

o Improved maintenance cycles & improved 
uptime.

Process: Digital twinning isn’t just limited to physical
objects; it can also be used to twin processes and
workflows as well. A process digital twin empowers the
optimisation of operations involved in refining the raw
materials production of finished goods.

Four motivations for creating 
Digital Twins3

Generally speaking, there are four types of digital twins
namely: Product, Production, Performance and
Process. [1]

Sources:

[1] - https://www.plm.automation.siemens.com/global/en/our-story/glossary/digital-twin/24465
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THE VALUE OF A DIGITAL TWIN?

Digital twins are becoming a business 
imperative, covering the entire lifecycle 
of an asset or process and forming the 
foundation for connected products and 

services. Companies that fail to 
respond will be left behind.

“
”Thomas Kaiser

Senior Vice President of IoT
SAP

A Structured Approach:

o Visualise: Model your enterprise by using 
enterprise architecture principles. 

o Digitise: Digital platforms assist the client in the 
journey towards a digital business with change 
management, simulation engineering and 
modern workplace support.

o Analyse: Once the appropriate data has been 
identified and extracted it is possible to analyse
and identify opportunities for optimisation.

o Optimise: Optimise the enterprise by applying 
technologies at its disposal incorporating 
Machine Learning, Artificial Intelligence,  
Augmented Reality and Virtual Reality.

Creating Digital Twin’s though 
the use of Enterprise Architecture

Quite simply, a digital twin is a virtual 
model of a process, product or service. 

This pairing of the virtual and physical worlds allows 
analysis of data and monitoring of systems to head off 
problems before they even occur, prevent downtime, 
develop new opportunities and even plan for the future 
by using simulations.
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Gartner analysts set out four 
best practices for deploying 

digital twin programmes:

1. Involve the entire 
product value chain

2. Establish well-
documented practices

3. Include data from 
multiple sources

4. Ensure long access life 
cycles by avoiding 
proprietary software

Creating Digital Twin’s though 
the use of Enterprise Architecture

Figure 1: Understanding the complexity of how “things” fit together, 
and the interdependency within your organisation using EA.

One of the primary reasons why we create
digital twins is to have a virtual model of
the real world.

The ability to create a digital “avatar” of your enterprise
and use it to test the outcomes of the different
strategies and scenarios under consideration is hugely
compelling. Key to this is being able to integrate both
business and technical data quickly and to select views
of the model and provide analysis and data
visualisations of metrics such as cost, risk or reliability.

Visualise the enterprise from different angles:

The vision of a digital twin calls for incorporating
business, contextual and sensor data from physical
systems (or processes) into the virtual system model of
the facilitate analysis, identify & prevent problems and
develop informed roadmaps.

UNDERSTANDING THE COMPLEXITY
By integrating the virtual and physical worlds, 
digital twins enable:
• Real-time monitoring of systems and processes;

• Timely analysis of data to head off problems 
before they arise;

• Schedule preventive maintenance to 
reduce/prevent downtimes; 

• Uncover new business opportunities, and

• Plan for future upgrades and new developments. 

We live in a complex world where everything is related
to everything. Without a model it is very difficult to
comprehend the complexity of what we are dealing with
within the organisation and business environment.
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Enterprise Architecture (EA) provides a
means to handle the complexity of
modern-day enterprises.

It provides the ability to build a dynamic model of an
enterprise which enables the quick integration of both
business and technical data. Architecture is ”the
fundamental organisation of a system, embodied in its
components, their relationships to each other, the
environment, and the principles governing its design
and evolution.“ ANSI/IEEE Std 1471-2000.

EA provides you with a detailed understanding of your
organisation by modelling each piece of it: Strategy,
Business Capabilities, Processes, Customer Experience,
Data, Applications, and Infrastructure. All these
elements are tied to one another in a single platform, so
that you can easily perform impact analysis and help
transform your business.

Creating Digital Twin’s though 
the use of Enterprise Architecture

HOW WILL ENTERPRISE ARCHITECTURE 
CONTRIBUTE TO YOUR DIGITAL TWIN INITIATIVE?

It also allows you to ensure that strategy is executed
efficiently at a minimum cost while improving time-to-
market.

But all these models are not alive! To make them alive,
you need to infuse some blood into them with real-life
data. Real-life data will help you optimise your models
by giving visibility into what really happens.

Enterprise Architecture tools and techniques can play a
leading role in taking the first step in the definition and
design of an organisation’s Digital Twin.

EA is a continuous journey, not an event in time.
Experienced Enterprise Architects do not take a big-
bang approach to EA formulation, they rather focus on
the required elements of the Enterprise Architecture for
specific initiatives This approach is also advisable in
the creation of Digital Twins.

Figure 2: Visualising your Enterprise using Enterprise Architecture
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Enterprise Architecture does not have to
take too long or cost too much.

All too often, enterprise architecture has been executed
by IT groups for IT groups and has involved the idea that
everything in the current state has to be drawn and
modelled before you can start to derive value. This
approach has caused wasted effort, taken too long to
show results, and provided insufficient added value to the
organization.

Taking a business-outcome approach has led to renewed
interest in the value of enterprise architecture. But such
interest will only remain if Enterprise Architecture groups
remember that effective architecture is about smarter
decision-making, enabling management to make
decisions more quickly because they have access to the
right information in the right format at the right time.

Understanding where you want to go, when you want to
get there and any limitations on time, budget or means,
enables us to plan our journey better.

“ Not all of us think in 
pictures, although a 

picture can say a 
thousand words.” 

There has been numerous 
debates over the value of 

visual modelling vs. 
interpreting data. We all 

look at it differently, but EA 
provides a way to 

accommodate both.

Visual vs. Data views

Creating Digital Twin’s though 
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HOW CAN ENTERPRISE ARCHITECTURE MODELLING CONTRIBUTE?
Having said this, creating digital twins from an
architectural perspective makes a lot of sense, it
enables you to leverage the bigger picture offered by
the Enterprise Architecture model. Enterprise
Architecture allows you to create the bigger picture in
small increments, ensuring real value as you build the
bigger picture.

Often many digital strategies fail to meet expectations
because they are focused on proof-of-technology
versus proof-of-value. Once value is well articulated, the
technology can be proven through use cases with
measurable results.

Start by creating a natural entry point or navigation
page which guides the user to quickly access the
information relevant to them.

By creating a logical entry point to the
relevant domains of information, it makes
it much easier to access information.

Sources:

[2] - erwin White Paper: Enterprise Architecture and Data Modelling

Figure 2: Create a Logical entry point to relevant information for different stakeholders [2]
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#1: Untrusted DataENTERPRISE ARCHITECTURE – UNDERSTANDING THE ROAD AHEAD

IT and OT Convergence Cloud Migration Strategy

EA tools and techniques can be used to create a 
model  of the enterprise IT & OT environment. 
Modelling the interrelationship between the IT & OT 
environments in a consistent manner contribute to a 
shared understanding from shop-floor to top-floor. 

Such understanding can be leveraged to identify & 
visualise shop-floor to top-floor process & data flows. 
Visualised process & data flows can be used to 
analyse and simulate different scenarios to improve 
throughput / reduce total cycle times / improve 
uptime / improve customer satisfaction.

A cloud migration strategy requires an understanding 
of the enterprise data, application and technology 
landscape in terms of stakeholders, user load, 
transaction volumes, personally identifiable data and 
level of integration dependence. 

This understanding is required to identify candidates 
for migration to the cloud. Enterprise architects have 
the tools and techniques to create this understanding 
of the current environment.

Digital Transformation Roadmap Informed Decision Making

A model depicting the interrelationship of the 
enterprise governance, risks, strategy, organisation, 
processes, information, data, applications and 
technology is an important step in the digital 
transformation roadmap. 

The EA model serves as common reference point for 
the participants in the digital transformation roadmap 
to see and the interdependencies of the different 
components in the EA model to the different roadmap 
initiatives.

EA Models represent the different components of the 
enterprise, at different levels of abstractions, as well 
as the interrelationship between the different 
components. 

These models can be used for impact analysis when 
considering certain decisions.

Parts of the EA model can be identified to be infused 
with operational data, creating digital twins, which will 
contribute to rich and insightful impact analysis.

Creating Digital Twin’s though 
the use of Enterprise Architecture
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A digital twin is a virtual model of a process, product,
production asset or service. Sensor-enabled and IoT-
connected machines and devices, combined with
machine learning and advanced analytics can be used
to view the device's state in real time.

This pairing of virtual and physical worlds allows
monitoring of systems and analysis or simulation of
data to head off problems to prevent downtime,
optimise overall operations to increase uptime and
even develop new services for the future.

Artificial Intelligence (AI) Machine Learning (ML)

AI is the capability of a machine to imitate intelligent 
human behaviour. AI is often broken into two groups: 
Applied and General.

• Applied AI (a.k.a. Vertical AI or Narrow AI) refers to 
“smart” systems that address a specific need, like 
trading stocks, or personalised advertising.

• General AI (a.k.a. Strong AI or Full AI) 
encompasses systems or devices which can 
handle any task that a human being can.

ML is a subset of AI and is powering much of the 
development in the AI field, including things like 
image recognition and Natural Language Processing.

Deep Learning is the cutting-edge technology that’s 
inspired by the structure of the human brain and uses 
artificial neural networks to process data similar to 
the way neurons do in our brains. It involves feeding 
massive amounts of data through the neural network 
to “train” the system to accurately classify the data.

Augmented Reality (AR) Virtual Reality (VR)

AR uses technology to overlay digital information on 
an image of something being viewed through a device 
(such as a smartphone camera). With AR, a 
computer-generated image is superimposed on your 
view of the real world, thus providing a composite 
(and enhanced) view.

In other words, your real-world environment is 
“augmented” by computer-generated or real-world 
extracted sensory input, like sound, video, and 
graphics.

VR is an artificial environment which is experienced 
through sensory stimuli (such as sights and sounds) 
provided by a computer and in which one’s actions 
partially determine what happens in the environment.

Sources:

http://www.gartner.com/smarterwithgartner/gartners-top-10-technology-trends-2017/

https://www.criteo.com/insights/ai-vs-ml/

Enhancing Digital Twins with Exponential Technologies:

Creating Digital Twin’s though 
the use of Enterprise Architecture

USING AI, ML, AR AND VR TO ENHANCE DIGITAL TWINS –
WHAT IS THE DIFFERENCE?
Once the value of Enterprise Architecture in the establishment of Digital Twins is fully
understood, it is useful to appreciate how other technologies can be utilised to enable
the different Digital Twins for your enterprise.
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Automotive Manufacturing

https://newsroom.porsche.com/en/porsche-digital http://www.bluesp.co.za/digital-twin

Smart Cities (Singapore) Mining

https://www.youtube.com/watch?v=5NzZy36L2v4 http://www.bluesp.co.za/digital-twin/

Creating Digital Twin’s though 
the use of Enterprise Architecture

HOW VR AND AR CAN ENHANCE DIGITAL TWINS?



| 10

#1: Untrusted Data

The challenge of modelling your Digital Twins lies in the

understanding of the interdependencies of the various

components within your enterprise. Understanding the

impact of change gives you a significant advantage to

act promptly even before a problem has started.

“Without digital twins you are flying blind 
and are merely relying on intuition to 
understand the impact of change.”

We sometimes tend to overcomplicate already

complicated things. The value of creating digital twins

lies in the ability to model a complex environment in a

very useful simplified manner, which will allow for easy

and swift decision making. Simulate possible scenarios

without having to make the capital investment of the

proposed scenarios. Using an architectural approach

will ease the process.

“The art of modelling lies in the ability to 
present a complex problem in a simple 
way without ignoring the complexity.”

For further information, please contact me:

Chris van Zyl
Managing Director
Casewise South Africa

Mobile: +27 83 407 8030
Email: chrisvz@casewisesa.co.za

Creating Digital Twin’s though 
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IN CONCLUSION
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ABOUT 4SIGHTS PLATFORM CLUSTER #1: Untrusted Data

Our Platform Systems Cluster enables the creation of
an ecosystem where 4Sight Subsidiaries, partners, and
alliances can build, run and grow their Industry 4.0
offerings. This transcends into the value that can be
created for customers embarking on their digital
transformation journey.

The Platforms Cluster is focused on driving
digitised business operations, adoption of
technology platforms and ensuring that data
management is correctly executed through
digital and advisory services. The
cornerstone of this approach is our
Subsidiaries customer focused “Data
Enablement Strategy”. The strategy starts
with taking customers on a journey towards
data maturity to enable them to extract real
value from their data assets.

The Cluster was established in 2018 following the
acquisitions of AccTech, Dynamics Africa and
Casewise, along with the inclusion of GLOvent.

For further information, please contact me:

Tertius Zitzke
Executive: Platform Cluster | 
4Sight Holdings

Mobile: +27 82 552 4525
Email: tz@acctech.biz

ABOUT 4SIGHT HOLDINGS

As a multi-national diversified investment 
holding group, we leverage our subsidiaries’ 
extensive product and services portfolio of 
Industry 4.0 technology solutions, to create 
impact that empowers customers to make 
better and more informed decisions in the 
modern digital economy.

Our business model is to enable our subsidiaries to
take advantage of various products and solutions
within our group of companies, to deliver digital
transformation solutions to their customers.

Our subsidiaries focus on a cross section of
established, new and emerging technologies. This
includes (but is not limited to) autonomous and
artificial intelligence (AI) solutions with machine
learning, big data, cloud and business intelligence
solutions, simulation, augmented and virtual reality
solutions.

These technologies manifest in the various solutions
we deliver to customers in the telecommunications,
mining, manufacturing, energy, chemicals, private and
public sector.

4Sight Holdings is now positioned as the “digitalisation
partner of choice” for customers to embark on and take
advantage of the Fourth Industrial Revolution journey.

For further information, please contact me:

Willie Ackermann
Chief Sales Officer 
4Sight Holdings

Mobile: +27 83 653 4885
Email: williea@4sightholdings.com 
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