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A Hitchhiker’s Guide  
to EDGE-Technology 
This white paper (From Value Chain to Value unchained 
- a Hitchhikers Guide to Edge Technology) represents 
the current state of work of the Interest-Group “EDGE“ 
of MindSphere World e.V..

It invites EDGE interested people, implementers and 
thought leaders to deal with the topic of EDGE Computing 
with focus on Industry 4.0. Generally comprehensible 
insights enable a well-founded build-up of knowledge. 
Characteristics of an EDGE system will be explained. The 
participants and their roles within the EDGE Ecosystem 
are defined. 

However, the focus is on the applicability of EDGE tech-
nology, the advantages and added value it can offer 
applying companies.

The whitepaper was created by a group of authors from 
the EDGE Interest Group. Each an expert on the subject, 
they bring together a variety of different perspectives. 
Their individual views are also reflected in the different 
writing styles of this whitepaper, which is explicitly not 
intended as a training document. Rather, the authors 
want to offer suggestions, motivate you to deal with 
the topic and give you concrete tips for getting started 
with EDGE Computing. 

As an independent and open community, MindSphere 
World supports companies on their digital journey. This 
white paper illustrates the increasingly important role 
of EDGE Computing
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EDGE –  
The link between cloud and field level
Convergence of IT and OT to (I)IoT

Data is the future of industry – this is proven by the fast 
development of the Internet of Things (IoT) in recent 
years. Data is the key to more productivity, efficiency, 
better use of resources and much more. But how can you 
handle the growing amount of data and use it to your 
advantage? How can industrial corporations succeed in 
the digital transformation? With EDGE computing as the 
link between production and the cloud.

In recent years, cloud computing has established itself as one 
of the basic technologies for data processing and analysis in 
the Industry 4.0. But transferring data to a central data center 
and playing it back oftentimes becomes a bottleneck. The data 
volumes increase continuously, the bandwidth of the connec-
tion is limited and makes timely utilization difficult, data must 
be converted and security-relevant aspects must be taken into 
account. Adding to this are the often high costs for data transfer 
and storage.
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Closing the gap to the Cloud

EDGE-Computing can close this gap. In most cases, it is not neces-
sary to transfer all the data that accumulates in machines and 
plants to the cloud. The “EDGE“ (of the cloud), of production can 
be equipped with the appropriate devices and computing power, 
and the production data can thus be collected, processed and 
evaluated directly at its point of origin. The result: transmission 
becomes unnecessary, and performance and productivity can be 
increased directly in production. Secure and cost-effective, since 
the data never leaves the company.

EDGE-Computing offers an easy-to-implement platform for 
central software and device management as well as for central 
(software) updates. EDGE-Devices can be connected easily in 
an existing infrastructure for administration and maintenance - 
efficiently, securely, and cost-effectively. Usable EDGE-Apps are 
available on the platform and app developers, system integrators, 
machine builders or users can exchange apps with each other.

Thus, EDGE closes the gap to the cloud and enables end-to-end 
vertical integration at the OT level as well as horizontal integra-
tion at the IT level. Data can be used quickly and easily and made 
available for automation. Even data that previously remained 
unused.

EDGE-Computing opens up enormous 
potential for industry. Companies can 
be made fit for the future by becoming 
more agile, efficient, and flexible. 

Future technologies such as artificial intelligence or machine 
learning move closer to the data source. New business models 
such as “pay-per-use“ or “data-driven business“ are made 
possible.

In combination with cloud computing, EDGE enables industrial 
companies to combine the benefits of both “worlds“ to meet 
market demands for flexibility and responsiveness. 

When used together all these advantages can be exploited:

 » Intelligent data analysis across the entire production
 » Optimized plant utilization and maintenance  
 » Lower operating costs
 » Increased productivity
 » Increased flexibility by selecting the best  

 components from both worlds

But what are the important aspects to consider when integrating 
EDGE and cloud systems? Which participants are important in 
an edge ecosystem? What does the architecture look like, which 
components are needed? The answers to these questions as well 
as business scenarios for different stakeholders, challenges of 
the EDGE-System and concrete solution approaches are provided 
in the following chapters.
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Moving towards EDGE-Computing 

EDGE
Computing

shift of 
functionality

Figure 3 - Different views on an EDGE-System

EDGE Computing - Linking the Cloud and Field Level

Limitations of using cloud technologies alone...

 » Physical limits (latency, bandwidth)
 » Legal limits (data sovereignty, liability)
 » Economic limits (cost in transmission and storage)

While EDGE computing enables new functional enhancements 
such as analytics, data pre-processing, and distributed intelli-
gence, and enables the short innovation cycles familiar from IT.

What is EDGE?
The answer to this question depends, as so often, on the 
viewpoint of the observer. Depending on the perspec-
tive, on the knowledge and wealth of experience, and 
on the expectations, a wide variety of views and aspects 
emerge. In the following, the characteristics, architec-
ture, elements and players of an edge ecosystem will be 
described as comprehensively as possible:
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Characteristics  
of an EDGE System

1. Low latency and fast response times

Without EDGE, all data must be sent to and processed 
in the Cloud, while the results need to be sent back. With 

pre-processing on the EDGE, this path is eliminated in favor of low 
latency and fast response time. Findings from data analytics can 
be processed directly during the manufacturing process without 
any loss of time.

2. Cybersecurity

With EDGE-Computing, sensitive data remains 
“in-house“. This results in a higher level of IT security, 
as all security measures (e.g. access controls, video surveillance 
and other physical security methods) remain in the hands of the 
company. Cloud applications are publicly accessible and thus 
need to be secured further/stronger - with no guarantee of 100% 
protection.

3. Architecture and components  
of an EDGE system

The requirements for the IoT systems of the future are 
based on a technological interplay of cloud and EDGE and 

depend on the expectations of management. Only together will 

the required openness, modularity and scalability for a competi-
tive architecture be created. The EDGE-System performs relevant 
and critical tasks directly at the sensor or the machine controller 
and also collects the data directly at the so called “point of truth“.

In this way, the intelligence required for the process is optimally 
and purposefully distributed to devices (EDGE) and cloud appli-
cations. This architecture is described in detail in the section  
 Architecture and elements of an EDGE system . 

4. Central Software-  
and Device Management

In every EDGE-System, a large number of devices 
(“EDGE-Devices“) are used on the machines and plants. A central 
management system therefore plays a decisive role, through 
which end users can perform all the necessary management 
tasks. 

In addition to checking the online status, this also includes the 
central analysis of error messages and log files of the devices.  In 
addition, updates can usually be managed via the central manage-
ment so that all devices on the EDGE-System can be provided 
with updates for the operating system, the runtime environment 
and individual containers or software packages. This ensures IT 
security and increases the robustness of the applications.
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5. Cost savings for  
data storage and transmission

For data transmission to the cloud, bandwidth and data 
storage must be created and paid for in the cloud. Resources 

that can be saved by using EDGE.

6. Openness

Due to the large number of interfaces of an EDGE-
System, its “openness“ plays a decisive role. When 
implementing and adapting software interfaces, manufac-
turers and software providers must not close their minds or even 
rely on proprietary solutions. This would bind the user firmly 
to a single technical solution (lock-in effect). Openness, on the 
other hand, offers freedom for innovations, further developed 
by a community, traceable in maintenance and care, and thus 
increased IT security.

7. Point of Truth

According to an estimate by the International Data 
Corporation, the global volume of data will increase 

by approximately 27% annually from around 33 zettabytes 
(ZB) in 2018 to 175 ZB (1 zettabyte =1 billion terabytes) in 2025. 
According to the German Economic Institute, an increasing 
number of digital applications in companies not only use data, 
but “simultaneously generates new data and thus enables new 
digital applications - a kind of “digital perpetuum mobile“ that 

produces “an almost inconceivable amount of data [...]“.

Today, the “Single Point of Truth“ (SPOT) is already the dream 
of every product or data manager. It is not only crucial that data 
exist only once and in a single storage location, to which every 
authorized participant has access at any time and from any 
access point. In the future, the authenticity, synchronicity and 
consistency of the data source will become much more important 
- not only for time-critical applications, but also for business-rele-
vant processes such as the insurance or ownership classification 
of events. Because as soon as data is transferred, aggregated or 
interpreted, these requirements are usually no longer met.

The solution: Data is read at the time of its creation and the 
relevant statement for the respective application is deliv-
ered directly at the data source on the basis of the orig-
inal data and in a tamper-proof manner.  This is precisely 
the task performed by an EDGE-Node, which reads the 
data directly at the process and makes it available to all 
authorized participants before aggregation, transmission 
and further processing. Every stakeholder, from the oper-
ator to the service provider and to the insurer, can thus 
access the data relevant to them at any time and ensure 
its authenticity 
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With the help of an EDGE-System, data is collected directly at the 
source in real time. Data pre-processing thus takes place without 
delay, and decisions can be made under real conditions. This 
minimizes the risk of data being altered or manipulated due to 
handover points and transmission links. The truth of the data is 
at the point of capture - the point of truth.

8. Heterarchy  
- from rigid to agile system architectures

Hierarchy is a familiar principle that we encounter every-
where in life. The clear structures provide orientation and 

stability.

In contrast, the term “heterarchy“ is rather unknown. Yet most of 
our environment is organized heterarchically: From nature with 
its interconnected, interactive systems to social groups, much 
is dynamically interwoven - without being chaotic. Heterarchy 
is also an ordering principle, but it is more open, adaptable and 
situation-oriented than a hierarchy.

Inspired by the synergies of interdisciplinary collaboration in 
science and driven by the increasing convergence of technolo-
gies, business is also increasingly discovering the flexibility, effec-
tiveness, and efficiency of collaborative, open, and agile system 
architectures  see 6. Openness .

The “Agile“ approach is derived from software development and 
is based on an iterative and adaptive approach where the overall 
package is broken down and delivered in independent modules. 
Heterarchically organized teams can react quickly to changes. 

That is why heterarchical structures are becoming established not 
only in software development or project management (SCRUM), 
but also in modern management – where they become the basis 
of agile organizations. In a world characterized by increasing 
volatility, uncertainty, complexity and ambiguity (abbreviated 
VUCA), agility is becoming an essential prerequisite for future 
growth and survival, especially for globally operating companies.

In this environment, linear value chains with their hierarchical 
system architectures, such as the automation pyramid, reach 
their limits. 

The section  “From Use Case to Business Scenario“  shows why EDGE 
is the key to overcoming these limits by transforming rigid hierar-
chical architectures into heterarchical, agile systems.
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9. Flexibilization & parallelization of functionality

There are several reasons to increase flexibility in manufacturing 
with regards to external requirements from customers as well as 
suppliers. Rigid supply chains increase the risk that plans cannot 
be met. In some industries, there are also trends towards batch 
size 1, “mass customization”, with product life cycles shortening 
at the same time. 

One way to shorten development time and thus time-
to-market for faster responses to rapidly changing 
requirements, is to increase parallelized development  

and at the same time reduce team dependencies. Clear 
interfaces, both technical (standardized API) and organizational 
(functional as well as cultural), make an important contribution. 
However, the integration effort of parallel components and tests 
must not be neglected. Cross-functional and heterogeneous 
teams help to find robust solutions and to leave familiar paths. 
Another option is to form partnerships. Partners can contribute 
very specialized expertise or financial resources, the project risk 
is spread over several shoulders, and the resulting network may 
open up a broader channel to customers.

Value streams can also be viewed as networks instead of linear 
chains. This way, auxiliary processes become more relevant and 
value streams and partnerships are strengthened.

10. Accessibility

Remote access to machines is widespread and further on the 
rise. Increasingly inexpensive or more powerful hardware and 
growing fields of application with Internet connections of the 
machines as well as the simplification and standardization of the 
software components are lowering the entry threshold more and 
more.

In addition to access in the event of malfunctions, machines 
today should continuously provide the relevant data and always 
be up to date. This way, the increasingly dynamic and flexible 
operation of the machine can be monitored and responded to 
quickly. Applications that are only made possible efficiently by 
the comprehensive connection of data from machines are, for 
example, OEE, CO2 footprint of products, production costs and 
production duration, analysis per product variant or root cause 
analyses.

In some cases, it is not, or not without high effort, possible 
to forward data to the cloud. Nevertheless, different 
people from possibly different companies are to work 

with the data or access the machines on an ad hoc basis.

An EDGE-Infrastructure could solve those challenges. Its stan-
dardized interfaces and runtime environments for many parallel 
scenarios lower the barrier to entry and enable fast access and 
reactions. 
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11. New Business Models

How do “smart“ and “digital“ or ecosystem-based busi-
ness models differ from the classic “one-off“ transaction 

models (goods for money)? 

“Smart“ business models also consist of the elements and mech-
anisms defined above. In this context, “smart“ primarily stands 
for the development and processing of data which can now be 
leveraged to a previously impossible extent and quality through 
so-called IoT technologies. Since digital transformation usually 
changes more than one element of the business model, a large 
number of “smart“ variations emerge. 

The challenge with new business models is usually the so-called 
“Innovators Dilemma“, also known as the “Hen and Egg Problem“: 
Without scaling, no innovation can reach its full financial and 

functional potential. But without full potential, an innovation 
does not scale because the effort is greater than the benefit. The 
way out of this dilemma starts with a paradigm shift, described in 
the section   “From Use Case to Business Scenario“  .

12. Participants in an EDGE-Ecosystem

The characteristics already mentioned enable the 
handling of completely new use cases, the use of new 
technologies, and the stronger dovetailing of IT and 

OT. However, since this requires the involvement of a 
large number of contributors, this inevitably results in greater 
complexity of individual solutions. To ensure that this complex 
interaction can run reliably and can be scaled, new (distinct) 
roles must be defined, including their rights and obliga-
tions. This is how collaboration can be regulated. These 
roles are described in detail in the section 
“Participants in an Edge Ecosystem“.

“A business model describes how an organization creates, 
delivers and increases value. This typically includes [customers 
/ segments and relationships], the value proposition, the value 
architecture [with key activities, resources and channels plus] 
partner network, and the revenue model [incl. cost structures].“ 

– Osterwalder & Pigneur
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Architecture and components  
of an EDGE-System
EDGE @ Work – (r)evolutionary Transformation

The blueprint of a forward-looking EDGE-Technology is 
mainly characterized by a multi-role/user and service-ori-
ented app architecture for low-cost embedded target 
systems. Coupled with greater degrees of freedom, it 
provides the openness, modularity, and scalability to 
interact with the system at different levels

This results in fundamental new possibilities for agile collabora-
tion, both within teams and with external partners.

The relevance and competitiveness of an EDGE-Architecture 
essentially depends on the acceptance of the market participants 
and on the size and quality of its community. Because of the 
complexity of an overall application, the successful implementa-
tion of an EDGE-Technology by a single company cannot succeed.

This already starts with the selection of the operating system 
for the EDGE-Architecture, where the requirements from both 
domains, EDGE and cloud, must be taken into account. First and 
foremost, this operating system should allow a high degree of 
customer-specific development and have robust real-time prop-
erties. Here, Linux, with its high prevalence, variety of available 
variants and the possibility of creating hardened systems, has 
established itself as the de facto standard in industrial automa-
tion.
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Figure 4 - Workflows in the Industrial Edge Architecture
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Based on this, the EDGE-Architecture has no manufacturer-spe-
cific restrictions and therefore no lock-in effect. It can be designed 
completely open and offers the possibility of arbitrary use of 
individual applications. In addition, the architecture allows the 
developer to freely choose a programming environment. Thus 
the developer can focus on bringing in his software development 
expertise. He can fall back on existing libraries or open source 
packages. In addition, self-developed applications can be offered 
on the corresponding EDGE-Marketplace, creating completely 
new business models.

Future-oriented EDGE-Technology is extremely service-ori-
ented. Compared to traditional monolithic systems, a so-called 
micro-service forms the smallest functional unit of an EDGE-Ar-
chitecture. In combination, these Micro-services can be used 
to create complex applications. Micro-services are scalable in 
their scope and complexity and usually require a high degree of 
domain knowledge during their creation. 

In the meantime, containerized applications have also become 
widespread as an abstraction of micro-services. Created in the 
appropriate programming environment, the container has an 
application interface (API) through which the functions are 
addressed. The orchestration and parameterization of the 
containers is usually carried out via the EDGE-Operating system 
and uses virtualization technologies for this purpose.

The newfound freedom to choose and use an app is among the 
greatest benefits of an EDGE-System. At the same time, however, 
this freedom also requires a strongly anchored legal and orga-
nizational regulatory framework. The architecture provides the 
necessary standardization for the creation and use of interfaces. 
The community supports their use with best practice examples 
and thus creates a smart entry for new users.

In addition to the one-time process of programming an applica-
tion, it is vital to take its maintenance over the entire life cycle 
into account. In contrast to other market segments, components 
in industrial automation are often operated for decades. This 
raises the basic question of responsibility for software updates 
where / as annual release cycles generally apply as part of the 
progressive merging of IT and OT. The potential risk of malware 
and vulnerabilities in the architecture therefore place the highest 
demands on robustness and software quality.

Users can rely on the quality of the core components of the archi-
tecture. They are widely used and follow the standards of a secure 
development process for maximum security and robustness. The 
same applies to the stability and availability of the app interfaces. 
Incompatibilities should be avoided in order to keep the develop-
ment effort low.
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The individual apps of an EDGE-System 
are orchestrated via a central data layer 
that regulates data exchange and task 
runtime. This background service sends 
all configured data to a shared memory, 
which in turn can be used by all apps. 
Depending on the application, this can 
also be done in real time.

Another feature of an EDGE-Architecture 
is that it covers all requirements for a 
scalable device management. The basis 
for this is already formed today by widely 
used embedded multi-core architectures. 
Due to the rapid spread of individual 
EDGE-Devices, the topic of device manage-
ment - e.g. via Docker Swarm, Kubernetes 
or Windows Cluster - is becoming increas-
ingly important.
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Participants  
in an EDGE Ecosystem

Whether OEM or industrial manufacturing company, 
in order for users to generate real added value with 
EDGE-Computing, different roles must be filled within an 
EDGE-Ecosystem. The familiar and classic division between 
manufacturer, integrator and customer is becoming much 
more fragmented and open

Following the model of a digital ecosystem, a network of part-
ners, developers, customers and other participants on a plat-
form pursues a common goal. In the process, everyone takes 
on a specific role that does not follow any hierarchical principle. 
Rather, all participants are on an equal footing to ensure that the 
ecosystem functions smoothly and offers companies the greatest 
possible added value. For this purpose, the EDGE Interest Group 
of MindSphere World has worked out various roles within the 
EDGE-Ecosystem that are as heterogeneous as possible. They are 
almost congruent with the scientific findings of the University of 
St. Gallen.

According to these, the participants of the EDGE-Ecosystem 
can be divided into the following categories:

Roles in an industrial Ecosystem

Customer Interface: 
Interface to the customer, usually taking over the 
sales activitities, too. Existence of ecosystem can 
be communicated to customer or not.

Module Provider: 
Provision of one or several modules to the joint 
value proposition. Directly (as part of the product)
or for go-to-market or aftersales

Orchestrator: 
Strategic/ operational lasks setting-up,
managing, and developing 
the ecosystem as well as it partners Device Builder

Software Provider
(Connectors)

Software Provider
(value added Apps)

Cloud Provider

System Integrator
(Service Provider)

Consulting
(Service Provider)

Industrial Ecosystem
Orchestrator

Figure 6 - Participants analogies between typical ecosystems and an industrial ecosystem
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EDGE-Ecosystem Orchestrator

The Orchestrator provides a reliable platform for the 
EDGE-Ecosystem and ensures the technical requirements. 
The Orchestrator keeps an eye on the other participants to 
make sure that they follow clearly defined and well-known 

“rules of the game“ within the ecosystem and supports their 
interaction with each other.

Device Builder

As the manufacturer of the hardware, the Device Builder 
takes care of the creation and distribution of corresponding 

devices and their test environments.

Application Provider

Separated into:

 » Software vendors 
who provide connectors 
that make data from 
existing plants available 
(machine-oriented software 
provider at OT level).
 » Software manufacturers 

who develop value-added 
applications or services 
(software providers at the 
IT level).

Solution Partner

Separated into:

 » System integrators 
who support customers in 
implementing the overall 
solution.
 » Consulting companies 

that advise management 
and IT and define individual 
frameworks for IoT proj-
ects.

Cloud Provider 

The Cloud Provider provides the cloud services required for 
EDGE-Computing, which can also be designed as a private 

cloud environment.
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Business transformation  
with EDGE
From “Business as usual” to “Business unusual“

I(I)oT, Industry 4.0, RAMI 4.0, platform ecosystems, CLOUD 
and now EDGE. Another “digital“ buzzword? Not by a long 
shot. Because EDGE is not just a technology for digital 
transformation. EDGE corresponds to a paradigm shift. At 
this point, it is primarily a matter of placing the EDGE term 
in an overall picture. Because in order to insert a puzzle 
piece in the right place, you have to know what the final 
picture looks like. And this final picture is defined by the 
business.

Even as a stand-alone approach, EDGE enables more effective, 
comprehensive and future-oriented solutions, as it generates 
new insights and added value from the utilization of process 
data. However, the real potential of EDGE lies in adding a new 
dimension to the established value chain. 

Business as usual:  
Value chain*ed - value creation in sequential steps
Business is primarily about value creation, which generally 
consists of numerous contributions along the value chain. 
However, after decades of evolution, optimization and expansion, 
the proven concept of vertical, bottom-up value chains is increas-
ingly reaching its limits. Despite the advantages of linear struc-
tures and processes in hierarchical system architectures - such as 
simplicity, robustness and manageability - linearity is becoming a 
limiting factor. 

Despite concrete progress, e.g. in metrics such as overall equip-
ment effectiveness (OEE) or quality, the effort and costs required 
to tap the remaining optimization potential are increasing. In 
the terminology of the Pareto principle: The established linear 
approach has reached about 80% of its maximum potential. 
Every further improvement requires a disproportionately higher 
effort with an ever decreasing benefit. 
At this point, it no longer makes 
sense to increase the pace or 
to continue to adjust the 
established concepts. 
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Tomorrow‘s challenges cannot be met with today‘s  
solutions. 

If I had asked
people what they
wanted, they
would have said
faster horses

“ “
HENRY FORD

Henry Ford, one of the greatest innovators and disruptors in early 
industrial history, put it this way: 

“If I had asked people what they wanted,  
they would have said faster horses”.

Driven by increasing competitive pressure, more volatility, uncer-
tainty, complexity and ambiguity (“VUCA“) in the markets, accel-
erated by the convergence of IT and OT technologies and potenti-
ated by the industrialization and “democratization“ of high-level 
technologies - from low code to machine learning to AI - the path 
to the future is not linear but exponential. 

Even if the proven continuous optimization e.g. improves the 
performance or availability of established systems at first and, 
initially, brings faster results at lower costs, the exponential “field 
hockey stick“ inevitably comes “as if on rails“.

What if....

... the future [ISN'T LINEAR]

Transformation

D
is

ru
pt

io
n

Transition Phase

Evolution

Exponential Growth

Figure 7 - Hockeystick

If we haven‘t jumped on the bandwagon at this point, the speed 
and momentum of change will exceed our ability to keep up. 
Exponential then becomes disruptive.

The problem is that no one can say exactly where we are in the 
transition phase and how long it will last. Especially since it is 
hardly possible to reliably assess the dimension and scope of 
the changes. Looking back at the change in value creation and 

!
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looking towards our future definition of value, can help as a stra-
tegic map. In this way, we can answer the question “Why EDGE?“ 
by looking beyond the operational horizon.

Business unusual:  
Value un*chain*ed

More and more customers, suppliers, partners, competitors - even 
the major geostrategic economic blocs - have long since jumped 
on the IoT bandwagon or claim to be setting the direction and 
pace. Nevertheless, there are still many different interpretations 
- and even more question marks - about the “why“, “what“ and 
“how“. 

Many questions fuel uncertainty: What can IoT, Cloud & Co do 
better than established solutions from an operational perspec-
tive? How does the technical implementation and integration 
work reliably, securely, and sustainably? And above all: Why are 
additional costs and risks involved in introducing new technologies 
and approaches justified? The evidential gap between “invest“ 
and “return“ is primarily a strategic gap between shop floor and 
office floor, a gap between use case and business case. On the 
one hand, there are exploratory, partly experimental pilot projects 
on process, control or SCADA level. On the other hand, the (yet) 
unfulfilled promises of the IoT in form of a measurable return on 
investment (ROI) at MES, ERP or CxO level.

So, if this plausibility gap cannot be closed at the technology level, 
but only at the business level, classification in an all-encompassing 

target scenario with a realistic horizon is crucial for success right 
from the very first use case. Not only for the success of the indi-
vidual project, but for the entire transformation. Such a scenario 
requires a clearly defined strategic framework with a high degree 
of flexibility and openness - and a sustainable and realistic foun-
dation: the value creation process. This is precisely the answer to 
the question of why the effort and risks are justified. After all, value 
creation forms the core of every company and is therefore also the 
starting point and focal point of every transformation. 

A brief look at the development and its momentum makes it clear 
that the pressure to transform is being generated precisely here. 
That digital transformation is not an end in itself, but the logical 
and necessary response to this development: In recent decades, 
“globalization“ has evolved from a rather negatively connoted 
buzzword to a growth driver and key to cost optimization. Decou-
pled by the principle of division of labor, i.e., through focusing, 
specialization, outsourcing, and scaling, value chains have spread 
across the globe. 
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As a result, business processes and relationships have become 
increasingly complex, branched, and interconnected, while under-
lying systems and architectures have become the bottleneck. 
While they are designed to optimize the efficiency of sequential 
or parallel linear processes, they are not capable of transforming 
rigid value chains beyond the achieved multi-grid setup into agile 
value networks. 

In the process, not only structures and relationships change, but 
also the type and number of providers, and their value contri-
butions (simplified schematic representation based on Roland 
Berger, The digital transformation of industry).

Simplified in this depiction, the complexity multiplies considerably 
in reality. This is because only a small section of the entire phys-
ical value chain is shown here as an example - from the extraction 
and refinement of raw materials, through intermediate goods, 
components, devices, machines, and plants, to end products and 
users. The growing complexity also increases with each company 
level, from operational levels (such as logistics and OT) to admin-
istrative levels (such as IT and finance) to CRM.  

From rigid value chains...

IN THE FUTURE, VALUE WILL BE ADDED ACROSS NETWORKS 
OF MANY CLOSELY CONNECTED

PLAYERS WHO COMMUNICATE WITH EACH OTHER IN REAL TIME

 Example: Impact of the digital transformation on the automotive industry

SUPPLIER A
Supplies parts,
components and modules

OEM
Brings components together
Monitors the customer interface

CUSTOMER
Uses the product

Requests components
(with a time lag)

Influences demand
(with a time lag)

... to dynamic value-added networks

SUPPLIER A

SUPPLIER B

IT PLATFORM

CUSTOMER

SUPPLIER C

MOBILITY SERVICE
PROVIDER

Provides services

OEM
Supplies vehicles

Supplies vehicles

Offsets fluctations in demand

Supplies data

Controls production
Supplies parts

Provides production 
technology

Supplies 

data / services
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Figure 8 - Value-added networks: Roland Berger, The digital transformation of industry 
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In heterarchically linked value networks, traditional, hierarchi-
cally structured system architectures no longer work. Countless 
interconnected nodes, clusters or domains and the management 
of nested processes can no longer be adequately integrated by 
top-down control in monolithic systems. Agile structures need 
rule- or model-based and AI-supported smart orchestration. 
Changes in the process no longer require reprogramming in 
offline mode but are orchestrated in-line and adapted automat-
ically.

In addition, the transformation of value chains to value networks 
has another dimension: As a rule, the term “value creation“ is 
used synonymously for the manufacturing phase. Even though 
this often still includes development, the rest of the life cycle is 
outside the horizon of perception. Apart from additional after-
sales services, such as maintenance plans or spare parts deliv-
eries, it is also often beyond the reach of companies. At this 
point, EDGE becomes a catalyst for digital transformation and 
a key technology in overcoming the limitations of linear struc-
tures. Another paradigm shift becomes possible. Because value 
creation no longer ends at the “point of sale“, but becomes an 
integral part of the entire life cycle.

Regular security patches on our computers, constant updates or 
upgrades to our smartphone apps in the background are now 
integral to the products and their capabilities. In addition, the 
interaction between device, user, and content is adapting more 
and more intuitively to our usage behavior. This also applies more 
and more to smart home systems or cars.

Obviously, the industry is lagging far behind the consumer world 
here. But why? Despite the undeniable benefits - from flexibility 
and convenience to smarter, more customized and adaptive 
solutions and new revenue streams - the general “wait-and-see” 
attitude towards new technologies is often based on a few funda-
mental priorities: 

1. Process stability, security, simplicity and robustness of the 
system, summarized in the unwritten rule “never change a 
running system.
2. Investment protection, i.e. the need to amortize invest-
ments and maximize the profitability of already amortized 
assets in order to remain profitable in price-sensitive markets. 

This is precisely the challenge: the balancing act between main-
taining the high level of reliability and efficiency of the systems 
(achieved in countless iterations) - and setting out into the new 
dimensions of growth that are supposed to await beyond our 
current innovation horizons. Including the risk of leaving the safe 
field of previously developed competencies for an unexplored 
terrain, with unknown conditions, rules and actors.
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The road there is long, but unavoidable. Through an “evolutionary 
transformation“ - use case by use case - this challenging process 
can be broken down into feasible steps and implemented quickly. 
Adapted to the needs and capacities of a company  see solution 
space . And this is exactly what transformation stands for: freeing 
value creation from the linear “chains“ of hierarchical structures 
built on monolithic systems with proprietary technologies.

In order to overcome the “limits of linearity“, to extend 
value creation to the entire life cycle and to map the 
growing number of value contributions and co-players, 
traditional value chains must be transformed into agile 
value networks. 

Hierarchy Hybrid Heterarchy

Figure 9 - From value chains to value creating networks

And EDGE provides the key. With almost unlimited degrees of 
freedom of heterarchical architectures in system design, coupled 
with a unique openness and transparency, with simultaneous 
security, autonomy and decoupling, digital industrial value 
creation is prepared for everything that lies ahead.

From Use Case to Business Scenario  
– A Journey

Once it has been clarified at the business level WHY transforma-
tion is necessary, the question of WHERE to go follows. Because 
transformation is only the path to the actual goal: to define 
added value more holistically, to generate it more effectively and 
to integrate it more seamlessly - always from the perspective of 
customers, partners and companies, i.e. all internal and external 
stakeholders and shareholders.

Only when this strategic course has been set, can the answers to 
WHAT and HOW be found at the operational levels from product 
design down to the manufacturing process. As part of the overall 
picture, as a building block of the strategy and iteration in the 
transformation process  see solution space . 
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The answer to the WHAT is: application.

The common denominator here is the use case in which the value 
is generated. This includes every interaction between a user and a 
system that delivers a result or generates a benefit. In automated 
processes, the user can also be a machine or another system. 

In the context of digitization, the almost unlimited number of 
possible use cases can be divided into manageable categories:

A study has identified the nine most common IIoT use case types: 

1. Asset tracking and monitoring  
2. Hyper- and process automation  
3. Predictive or guided maintenance
4. Safety and security
5. Energy efficiency and/or automation
6. Customer loyalty and satisfaction
7. Data analytics and business intelligence
8. Transformation of business models and processes
9. Agile product development process

Value categories and their relevance*

1% Others

2% Reduced service
 personnel at 
customer side

3% Reduced 
coordination effort 

with service providers

21% 
Reduced costs

79% 
Increased 

performance

15% Reduced 
repair costs

5% Increased safety
and sustainability

11% Increased 
service life of the 

plant / machine

12% Improved 
service planning

*Relative share of mentionings, multiple answers possible

33% Higher availability

10% Increased 
product / process quality

Customer value

Figure 10 - use case categories (Source: Roland Berger study “Predictive Maintenance“ 
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The variety of possible value drivers is shown in the adjacent 
graphic using the example of “predictive or guided maintenance“. 
From plant availability to more efficient personnel deployment, 
users set different priorities with the focus on more performance 
and lower costs.

Of course, many of these optimization potentials can also be real-
ized to a certain degree in existing systems, e.g. on a PLC or IPC. 
However, this is only possible with a great deal of effort, limited 
scalability and difficult integration across different system.

In its entirety, the agile value networks of the future can be 
fully mapped in an EDGE-Ecosystem. Here, anyone can interact 
dynamically with everyone and everything: every asset - from the 
sensor to the machine, production line or the complete produc-
tion network - and every stakeholder - from the upstream supplier 
to the manufacturer, from the installer of the plant to the service 
technician, from the integrator to the operator to the production 
planner and management. The almost unlimited possibilities for 
integration and interaction are orchestrated according to the 
individual task in a user- and demand-oriented manner. From 
the process data at the point of truth on the EDGE-Device to the 
analytics application in the on-premise cloud to the supplier, 
service provider, solution provider and customer ecosystem of 
an end-to-end platform. 
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Factory operator uses EDGE

The tire manufacturer “Schwarz & Schnell“ wants to optimize 
the efficiency of its production, reduce waste and increase 
quality. To this end, it is equipping the machines and systems 
it operates with EDGE-Technology. These can be greenfield or 
brownfield plants.

“Schwarz & Schnell“ selects an EDGE-Platform and matching 
EDGE-Devices. Depending on the requirements, these can 
come from different manufacturers (device builders) and are 
retrofitted in the existing machines or specified directly for 
new machines.

“Schwarz & Schnell“ obtains the apps to be used, which provide 
the actual added value, as standard apps in the platform’s 
app marketplace. In addition, it develops factory-specific or 
cross-machine applications itself or commissions them.

Both the EDGE-Devices and the apps are typically managed by 
him. All activities can be supported by a system integrator.

Explicit application scenarios

If we now link the assets, stakeholders and shareholders of a value 
network with the value drivers and use cases described above, the 
result is a vast number of possible application scenarios, some of 
which are outlined below by way of example:

INDUSTRIAL EDGE-ECOSYSTEM

Industrial producers
Increase productivity,
profit from new business
models

Solution partners
Create solutions based on

Industrial Edge, Implement
and manage solutions for

customers

Device builders
Bring in own

edge-enabled devices and
benefit from high level of

connectivity and flexibility

Application providers
Scale own business, monetize ideas seamlessly

Industrial machine
producers (OEM)
Increase competitiveness, 
quality and efficiency, gain new market 
share, enable new business models

En
ab

le 
Po

ssi
biliti

es

Enable Interaction

Marketplace

Runtime

Tools and
Services

Guidelines

Community

EDGE
Management

EDGE
Platform

Figure 11 - Participants and their value streams in an EDGE-Ecosystem



26

Business transformation with EDGE

MindSphere World

list Index

Machine builder  
makes its machines EDGE-ready
Machine builder “Müller“ equips the machines it supplies 
with an EDGE-Device, making them “EDGE-ready“. For new 
machines, this is done directly upon delivery. For older 
machines, machine builder “Müller“ offers a retrofit. Typi-
cally, “Müller“ installs the EDGE-Device itself, establishes the 
connectivity to the machine control and will also manage it..

The buyer or operator of the machine uses this “EDGE-Read-
iness“ and buys suitable standard apps from the platform‘s 
app marketplace, with which he can further optimize his 
production. Alternatively, he develops factory-specific or 
cross-machine applications himself or commissions them.

Machine builder  
offers additional functionality and added value with EDGE
The plant manufacturer “Meier“ is expanding its range and 
the functionality of its machines with the help of EDGE-Tech-
nology. He thus directly offers his customers added value. To 
do this, he equips the machines he supplies with an Edge-De-
vice. He installs one or more EDGE-Apps on it. These can, for 
example, create transparency about machine performance or 
production, can possibly facilitate and improve Meier‘s online 
service, can enable a pay-per-use model, or can provide 
important insights for the development of the next genera-
tion of machines to the development department at Meier. 
These apps are specifically developed or purchased and inte-
grated in the app marketplace. 

“Meier” manages both the EDGE-Device and the apps it 
delivers. Over time, he will optimize them and provide more 
apps and thus additional functionalities. Depending on the 
use case, special contractual agreements may be necessary.

The purchaser or operator of the machine uses this “complete 
package“ from the machine and plant manufacturer Meier, 
but can also  add apps from other manufacturers on the 
EDGE-Device.
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Service provider  
offers additional functionality and added value with EDGE

The Start Up “AI-Consulting“ offers its customers - primarily 
factory operators or machine builders - special analysis 
options based on artificial intelligence. For this purpose, 
AI-Consulting delivers one or more apps that enable or 
directly realize these services. The offer includes the contin-
uous maintenance of the used apps and the extension and 
adaptation to new conditions.

The buyer can extend the system as needed with his own or 
purchased apps.

System integrator  
offers implementation of EDGE-Technology

The application scenarios mentioned above can be 
supported or completely executed by system integrators. In 
particular, companies that have a low affinity for industrial 
automation, e.g., financial service providers, can make use 
of system integrators to expand and implement their offer-
ings accordingly.

The above examples already show numerous possibilities. 
If one thinks beyond the boundaries of the individual player 
in complete factories or even production networks, then the 
benefits and added value increase accordingly.
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From business scenario  
to “smart“ business models

By linking use cases and added value with the stakeholders and 
shareholders in the value network, business scenarios form the 
basis for a proof of concept (PoC), both at the technical and 
economic level. This validation closes the plausibility gap between 
use case and business case described at the beginning.

Key requirements: Even if a use case can deliver the PoC for its 
system-level application area as a self-sufficient pilot project, the 
business case must provide a robust basis for decision-making. 
For this purpose...

1. ...the use case should be transferable to similar applica-
tions and fit seamlessly into the strategic horizon,...
2. ...have proven its scalability, and...
3. ...the business model must work, both internally and exter-
nally to generate added value. 

The scalability of the use case is the basic prerequisite for a busi-
ness case and the associated effort. According to a more recent 
study, of 1,350 companies surveyed across 13 industries in 17 
countries, only 60% have even attempted to scale their “digital“ 
pilot projects launched as PoCs - and only 22% have been 
successful. (Accenture 2019 Industry X.0 survey)

This means that out of 100 projects, only 13 were successful. 
87 PoCs failed. Not because the technology did not work, but 
because the strategic framework was missing and the use case 

was wrongly defined or unsuitable!

The last hurdle on the way to IIoT:  
The infamous “Smart Business Model“! 

As a representative example of all the other models, here is a 
brief excursion into the “royal league“ of smart business models: 
XaaS - Everything as a Service. An example of such an “all-inclu-
sive“ subscription model is provided by the automotive sector 
as a highly flexible alternative to buying a new car or leasing. 
Everything from the vehicle to tax, insurance and maintenance 
is offered in a single package. Not the least expensive option for 
the user, but completely uncomplicated, economically flexible, 
and risk-free.

In, what is not without reason called the “capital goods market‘, 
the “XaaS“ model would work something like this: The customer 
no longer buys the machine but pays for the service. The 
customer reduces his CapEx (capital expenditures) and only has 
the operating costs (OpEx) on his balance sheet. For the machine 
manufacturer, this changes not only his value proposition and 
competitive differentiation, but above all the revenue model: The 
company makes an advance payment and distributes its revenue 
from the one-time payment over an indefinite period of time to a 
fixed usage price: The customer pays per machine hour (pay per 
hour), produced quantity (pay per piece) or “pay per use“. 
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The latter model takes into account not only time or quantity 
but also load, wear & tear or operating temperature. A higher 
pressure on the injection molding machine would thus be more 
expensive for the same runtime and number of pieces, because 
the lifetime of the machine decreases due to greater load.

In addition to the service price, the machine builder also receives 
comprehensive insight into the utilization of his machine. Every 
increase in OEE also increases the profitability of the supplier in 
this model. However, the high pre-financing rate and the equally 
high risk may still be acceptable for a component manufacturer, 
but it will often exceed the risk tolerance and financial strength 
of a machine manufacturer. For entry into the “smart“ business 
scenario, a focused “as-a-service“ model is therefore recom-

mended: for example, with an operator model, or “pay per 
feature“.

EDGE as the key to success

EDGE meets all the requirements for an easy entry into these 
business models of the future. With tamper-proof acquisition of 
data directly at the source  see “Point of Truth“ . And with direct, 
horizontal access to the process and machine data. Without 
detouring via the control, SCADA, MES, ERP, and possibly cloud 
level, the delivered performance can be recorded, and the 
machine or component optimized in real time.   

EDGE-Ecosystems thus fulfill all the technical and system-related 
prerequisites. However, smart business models must also func-
tion both internally and externally. Internally on the company side 
(including suppliers and partners), externally on the customer 
and market side. For this to happen, the financial and systemic 
framework conditions must be in place or be able to be imple-
mented at a reasonable cost. And there must be a willingness to 
do so.
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Challenges
Challenges before the application  
of EDGE technology

Since the introduction of ERP systems in the 1980s, the 
number and complexity of IT systems used in manu-
facturing and process automation has been steadily 
increasing. The following IT systems are examples of the 
state of the art in manufacturing:

 » Enterprise Resource Management (ERP)
 » Manufacturing Execution System (MES)
 » Quality Management Systems (QMS)
 » Digital Shopfloor Management System (DSMS)
 » Supervisory Control and Data Acquisition (SCADA)

The introduction of such systems is always accompanied by great 
financial and personnel expenditure. But they have long since 
become essential for smooth production processes. Once estab-
lished, changes can only be made with enormous effort and risk. 
For conservative industries in particular, this is reason enough to 
be very critical of the far-reaching changes in industrial automa-
tion.

Today‘s IT system landscape in manufacturing automation 
is heterogeneous. Different non-continuous systems lead to 
system discontinuities. There is hardly any standardization of 
the data formats, data structures and data interpretation used. 
Each system has its own view of the shop floor. Workflows that 
go beyond the respective systems are difficult to implement. 
Because of the longevity of the systems, standardization projects 
easily take decades. 

However, due to the steadily increasing number of IT systems 
and their massively increasing complexity, a change and accom-
panying upswing in the market is noticeable. Whereas optimi-
zation projects to increase efficiency in production have been in 
the foreground up to now, the focus is now shifting to holistic 
solutions that consider the entire process. Collecting and under-
standing cross-system data from the shop floor are becoming 
increasingly important. As the level of automation increases, so 
do the requirements for interlinked communication between IT 
systems. 

While modern development technologies are making their way 
into IT systems, operational technology is still stuck in the PLC 
age. In practice, complex algorithms and connectivity are often 
laboriously programmed for a PLC according to the EN 61131 
standard. Many PLC engineering environments are still fixated on 
“engineering“ and allow neither Continuous Integration nor Test 
Driven Development methods, for example. Software changes 
cannot be made in small steps, continuously and secured, but 
require “the big throw“. As a result, update cycles cannot keep 

list Index
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pace with innovation cycles. Orchestration of networks, manage-
ment and deployment of software artifacts such as system soft-
ware (firmware, operating systems, etc.) and configurations, is 
often still done manually and rarely list-based. Overall orches-
tration (such as central software and device management in 
EDGE-Systems) based on a DevOps approach is still a vision of 
the future.

Digital Transformation as a driver for EDGE

The global giants Google, Amazon, Facebook and Apple (plus 
Microsoft), grouped under the acronym GAFA, are visibly pene-
trating the domains of traditional industries. At the same time, 
the increasing convergence of IT and OT is massively driving the 
Digital Transformation not only in our macroeconomic environ-
ment but also on a geopolitical level.

In addition to the “transatlantic“ pressure to transform, China 
now also strives to become the leading technology nation. The 
politically imposed, concertedly controlled national mission to 
strategically establish and expand technological and economic 
dominance is flanked by considerable national support and 
sophisticated protectionism. The focus is on the areas of digiti-
zation of all relevant companies, including modern key technol-
ogies from artificial intelligence (AI) to additive manufacturing 
(AM), the formation of ecosystems, and the establishment of a 
comprehensive national standardization strategy to build up 
market entry barriers.

In order to keep pace with this development, EDGE-Solutions 
offer the advantages already mentioned compared to the opti-
mization of proprietary and monolithic systems. In addition, 
long-term adherence to established, mature technologies by 
means of incremental optimization and expansion always leads 
to a dead end, from which the companies concerned usually only 
emerge with enormous effort and disruptive measures. It is not 
uncommon for their competitiveness and innovative ability to 
suffer compared to competitors who have invested in a digital 
transformation in due time and have thus already proactively 
shaped the change. Once leading companies may subsequently 
no longer be able to cope with the necessary disruptive adjust-
ments. EDGE is therefore also a strategic investment that often 
only pays off in the medium term (3-5 years). However, there is 
no currency and no basis to assess competence in digitization, 
innovation and data sovereignty. Their value extends far beyond 
a short-term “return on investment“.
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Understanding EDGE as an evolution, not a disruption

The step toward EDGE often appears disruptive. However, compa-
nies can make it evolutionary, low-risk, and at their pace. A use 
case-based approach offers the perfect start. Initially, it does not 
require a full consideration, but implements “only“ a selected use 
case based on the new technologies, which, if possible, provides 
benefits in a short period of time. EDGE offers the opportunity to 
grow evolutionarily into digitization at an individual speed within 
the regular investment cycles. With the advantage that a threat-
ening medium-term disruption is avoided.

Challenges in the implementation  
of EDGE-Technology

The increase in the number of IT systems, nodes, and devices 
and their increasing degree of interconnectedness increases 
the need for and thus the number of interfaces.  
Standardization projects can only be  
implemented in the long term and are often 
opposed to the interests of system/solution 
providers.

This leads to an oftentimes heterogeneous system landscape with 
a high demand for communication between proprietary systems 
and their own interfaces. 

The interpretation of data is also system-related. The conse-
quence: there is no overarching view, no overarching under-
standing of data in production or in the plant. Due to the “missing 
bracket“, this problem persists even after the introduction of an 
EDGE-System 
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A marketplace, where modular applications for industrial plants 
would be available, also suffers from this. The individual produc-
tion plants and the various providers of EDGE- and Cloud-appli-
cations result in heterogeneous data structures and a different 
semantic understanding of them. 

This results in an unfavorable ratio between scalable applications 
and services and the engineering and integration costs that are 
always necessary. EDGE-Systems therefore face the challenge of 
improving this ratio in favor of modular and scalable applications 
and services. 

Another challenge lies in the almost unlimited technical possi-
bilities. At a first glance an advantage rather than a disadvan-
tage, however, automation systems must allow systems to be 
integrated and automation tasks to be programmed as easily as 
possible. 

There are two factors that contribute to the success:

1. A reduction of options (restrictions) for the user.  
2. A pre-defined, pre-integrated “construction kit“ that only 
needs to be put together by the user.

If a solution partner (e.g. a system integrator) uses EDGE, which 
functions and system properties should be guaranteed to him by 
the EDGE-Ecosystem Orchestrator? In an even more complex 
world, how can he be provided with pre-integrated system 
building blocks to reduce his risk? And what happens when EDGE 
has to map an ecosystem consisting of the platform, the plat-
form‘s basic applications, third-party applications (application 
providers) and the system integrator‘s own applications? And 
what if this is also subject to a faster update cycle?
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How to get started?
The intersection of status quo  
and EDGE-Transformation 

After 40 years of industrial automation, neither “Cloud“ 
nor “EDGE“ will effortlessly transform the established 
system landscapes into the (Industrial) Internet of Things 
of the future. Even if the visions of the masterminds and 
pioneers often give the impression - the (I)IoT does NOT 
automatically solve all problems in one swoop. And strictly 
speaking, this is neither the claim nor the expectation. 
Transformation is not the goal, but the path.

Solution
space
Use Case

open and dynamic systems 
with service-oriented 
architectures in 
agile value networks

HeterarchyHierarchy
Integrated modular systems 
with clear vertical architectures 
in linear value chains

System
boundaries

Additional risk and expenses

Figure 12 - solution space as the intersection of hierarchy and heterarchy

The real question must therefore be: Despite initially higher 
engineering and integration costs plus greater risks, does it 
make sense to rely on tomorrow‘s technologies to meet today‘s 
challenges? If you want to proactively shape the inevitable 
transformation within the regular investment and innovation 
cycles, if you want to use concrete tasks in the application as 
building blocks and catalysts for a long-term strategic orienta-
tion, then there is only one answer to this question and that is:  

Yes! 
Concrete tasks form the lowest common denominator for an 
evolutionary, proactively managed and controllable transforma-
tion: the individual or application-specific use case.

This is exactly where EDGE reduces and “portions“ the effort and 
risks associated with the introduction of new technologies. Even a 
single use case enables the testing of IoT technologies - adapted 
to the individual innovation speed of the company.
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With this low entry threshold, EDGE creates an optimal solution space. It forms the intersection 
between the established hierarchical architectures of traditional value chains and the open 

heterarchical structures of agile value networks. Based on the design thinking approach, 
this solution space combines the stability of established systems with the agility of IoT 

approaches such as SoA  Figure 5 – Service oriented Architecture , Machine Learning (ML) up to 
“Equipment-as-a-Service“ models (EaaS). In doing so, it is always directly at the application 

or at the customer. 

In addition to its easy integration into existing system landscapes while maintaining clear bound-
aries and a high degree of self-sufficiency, EDGE-based applications offer further advantages. 

They can be scaled up from the machine via production lines to the entire production 
and additionally enable direct horizontal integration even of individual domains across 

system and company boundaries.



36

Outlook

MindSphere World

list Index

Outlook
EDGE-Solutions and cloud-based offerings are by no means 
in competition with each other. Rather, they complement 
each other and are becoming the key technology for the 
next level of innovation and the “gateway“ to an IoT-based 
future for more and more sectors in the industry. High-fre-
quency data can be managed and pre-processed in 
EDGE-Devices, while consolidated data is made available 
in the cloud for global access or for training AI algorithms. 
The results can then be downloaded back to the EDGE-In-
frastructure and run locally. Constant optimization of the 
entire manufacturing process becomes possible - and not 
only in the field of industrial production!

Looking beyond the horizon of industrial production shows: There 
is much more potential than initially apparent. There are many 
other areas and industries that can benefit from EDGE-Computing 
and end-to-end integration up to the cloud, such as:

1. (Intra-) logistics
2. building automation
3. (machine) leasing by the financial industry
4. smart contracting

In all these areas, EDGE-Computing can lead to increased produc-
tivity, greater flexibility, and more sustainability.

The combination of EDGE and cloud computing makes it possible 
to meet the major challenges posed by the ever-increasing trend 
towards customized solutions and production flexibility. The 
number of devices, sensors, cameras or control elements will 
continue to increase. Cloud solutions and Industrial 5G alone 
cannot cope with the resulting flood of data. Manufacturers will 
need EDGE-enabled devices in the future to meet market needs, 
stay competitive, and maintain an overview of their factory equip-
ment and automation processes.
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Call to Action
Guidance for readers 

The following short questionnaire is intended to give you 
the opportunity to reflect on what you have read and to 
clarify various things for yourself or your company. It is 
not intended to provide instructions for action, but rather 
to help in asking and answering the right questions in the 
company and developing an individual call-to-action.

Even if IoT, EDGE and Cloud have no obvious relevance and 
priority for you so far, you should put some items on the watch 
list for yourself. The EDGE-Cloud continuum offers a new and 
comprehensive toolbox to meet current and future challenges.

1. What did you know so far about the topic “EDGE“?

  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
 

2. What motivated you to get involved with EDGE?

  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
 

3. What has prevented you from using  
 IoT technologies so far?

  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
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4. Choose your favorites from the following  
 characteristics and prioritize them for yourself:

 Low latency or fast response times

 Cost savings for data storage and transmission

 Cybersecurity (IT security)

 Central software management

 Central device management

 Central / Simple User Management

 Point-of-Truth (data close to the point of capture)

 Flexibility, parallelization

 Accessibility to data and systems

 Integration of field and cloud level

 Open architecture

 Availability of microservices 

 Openness to a wide variety of software packages

 Access to standardized apps via marketplace

 Scalability

5. In which of the described roles do you see yourself?  
 (if more than one role: prioritize)

 EDGE Ecosystem Orchestrator

 Device Builder

 Solution Partner / System-Integrator

 Application provider

 Industrial machine producer

 Industrial producer / manufacturer / user

6. Which of the business scenarios fit to you and your  
 company? What is still missing? What needs to be changed? 

 Factory operator: optimization of existing production, 
own APPs or APPs from the market, own management of 
hardware and software (HW and SW)

 Machine builder A: upgrade of a machine at the factory 
operator, specific APP, management of HW and SW

 Machine builder B: possibility to upgrade a machine at 
the factory operator, generic APP, management of HW by 
machine builder and SW by factory operator

 Service provider A: scenarios like 2 but for service 
provider

 Service provider B: scenarios like 3 but for service 
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7. Where do you see rigid systems at your company or at your 
customers? Which ones need to be more flexible? Where is 
there a need for action?  

 enterprise resource management (ERP)

 manufacturing execution system (MES)

 quality management system (QMS)

 digital store floor management system (DSMS)

 Supervisory Control and Data Acquisition (SCADA)

 others
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________

8. Evaluate the following points for yourself 
 with regard to your future viability:

competence in Digitalization
low  strong

Pressure to innovate
low  strong

Data sovereignty  
low  strong

9. Do you see EDGE as evolution or as disruption?  
 Evaluate the following statement for yourself:  

  “EDGE offers the opportunity to grow into digitization  
 in an evolutionary manner at an individual speed within the   
 regular investment cycles. Advantage: avoidance of a  
 threatening disruptive adaptation in the medium term.“

  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
 

10. What possible applications for EDGE  
 can you think of spontaneously?

  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
  ____________________________________________________________________
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The Authors

Thomas Roehrl Lead Interest Group Technology EDGE
Siemens AG

“Ecosystems are able to provide more suitable and sophisticated 
solutions than individual players ever could.“

Peter Vianden Business Development Manager
Weidmüller Holding AG & Co. KG

“EDGE is a game changer and the key to unlock the full potential of 
future value creating networks“ 

Siegfried Müller CEO
MB Connect line GmbH Fernwartungssysteme “EDGE lets you use the data where it is created”

Jörn Krimpenfort Business Development Manager
Tosibox Oy “EDGE to Cloud - connect simply and securely”

Dr. Thomas Marktscheffel Director Product Management 
ASM Assembly Systems GmbH & Co. KG

“EDGE opens the way towards new business models based on a SW 
ecosystem - away from proprietary SW systems.”

Benedikt Miller CTO
Codestryke GmbH

“IoT is decided at the EDGE”

Samuel Wenz CEO 
Codewerk GmbH

“EDGE: evolution for the user,  
revolution for the outcome”
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codestryke GmbH · Central Tower
Landsberger Str. 110 · 80339 München
 globe www.codestryke.com

codestryke is a Munich-based 
IoT software company that 
supports machine builders from 
the conception to the develop-

ment and operation of Industrial IoT solutions. The software 
of codestryke is used globally by over 50 customers on more 
than 4.5 million machines and devices. The company‘s own 
EDGE software - VergeLink - often forms the basis for the IoT 
solutions. With VergeLink, data from all relevant industrial field 
devices can be collected, pre-processed, analyzed and made 
available in the cloud. 

codestryke‘s services and products are already used by compa-
nies such as ifm, DMG MORI, GEA, Siemens, Zander, ExOne and 
HDI.

ASM Assembly Systems GmbH & Co. KG 
Rupert-Mayer-Str. 48 · 81379 München
 globe www.asm-smt.com

The mission of the SMT 
Solutions segment within 
the ASM Pacif ic Tech-
nology Group (ASMPT) 

is to implement and support the Smart SMT Factory at elec-
tronics manufacturers worldwide.   ASM solutions such as 
SIPLACE placement systems, DEK printers and the ASM Vision 
systems support the networking, automation and optimization 
of central workflows with hardware, software and services that 
enable electronics manufacturers to make a gradual transition 
to the smart SMT factory and achieve dramatic improvements 
in productivity, flexibility and quality.   As close collaboration 
with customers and partners is a central part of its strategy, the 
company has established the SMT Smart Network as a global 
forum for active exchange between and with smart champions

https://codestryke.com/
https://www.asm-smt.com/
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Codewerk GmbH
Siemensalle 75 · 76187 Karlsruhe
 globe www.codewerk.de

Codewerk was founded in 
Karlsruhe in 2014 as a software 
vendor and service provider 
focused on the process and 
manufacturing industry and 

rail transport technology. The company’s dynamic teams have 
in-depth industry experience coupled with extensive expertise 
in Edge and IIoT application development. Now at three loca-
tions (Karlsruhe, Berlin, and Murnau), they develop software  
and microservices for plant operators, system integrators, and 
component manufacturers. 

These functionally independent applications lend the system 
architectures far greater flexibility and anytime adaptability. 
That is what makes this approach so (r)evolutionary. Whether 
connectivity or data modeling is needed, Codewerk uses web 
technologies to create prototypes as well as applications  that 
are ready for immediate use. 

They enable customers to realize the full potential of Edge and 
IIoT applications – and make the growing volumes of data in 
industry manageable.

MB connect line GmbH
Winnettener Str. 6 · 91550 Dinkelsbühl
 globe www.mbconnectline.com

MB connect line offers 
future-proof, secure and 
trustworthy solutions for 
industrial communica-
tion. These are dedicat-

edly designed to meet the high requirements especially in terms 
of IT security when operating with Industrial IoT. Our industrial 
EDGE-device mbNET.rokey allows, besides the remote access 
function, also the installation of additional EDGE applications in 
a secure environment. 

Together with our remote service platform mbCONNECT24 it 
turns into a full ecosystem to operate an EDGE system, from 
sensor to cloud. 

Trustworthiness is anchored in the corporate philosophy of 
MB connect line. We also implement this in the interest of our 
customers by ensuring - always in accordance with the state of 
the art - the right approach to data protection in each case. 

Always a secure connection: both during their collection and 
transmission and during EDGE processing.

https://www.codewerk.de/
https://mbconnectline.com
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Siemens AG
Siemenspromenade 1 · 91058 Erlangen
 globe www.siemens.com/industrial-edge

Solutions for analyzing manu-
facturing data are difficult to 
scale, especially in the automa-
tion environment, and require 
high maintenance and servicing 

efforts to meet the constantly changing requirements of 
modern application software. With Industrial Edge, SIEMENS 
offers its customers an end-to-end industrial IIoT platform, 
for easy data integration and analysis from the shop floor to 
the cloud. Industrial Edge enables local, decentralized data 
processing directly at the machine. Through a central manage-
ment system, an integrated runtime environment and multiple 
applications as well as microservices, we support the Digital 
Transformation of our customers. This ensures low latency, 
lower costs for data storage and secure handling of sensitive 
data.    In addition, the Industrial Edge Marketplace enables our 
customers to purchase and operate software from different 
manufacturers from a single source.  Siemens works closely 
with app developers and its global solution partner network 
to constantly expand the offering with additional apps, devices 
and services.

Tosibox Oy
Teknologiantie 12a · FI-90590 Oulu (Finland)
 globe tosibox.com

Tosibox Oy was founded in 
2011 in Oulu, Finland.  The basic 
idea was that secure remote 
access for automation devices 
and IT systems does not need 

to be complicated, expensive or time-consuming. After devel-
oping and patenting the world‘s first remote access device 
using TOSIBOX® Plug & Go™ technology, Tosibox implemented 
its first applications in 2012, starting from its headquarters in 
Oulu, Finland.  Since then, the company has been expanding, 
with three offices in Germany, Scandinavia and the USA.  
TOSIBOX® is now recognized worldwide as a secure bridge 
technology between IT and OT.  Tosibox GmbH is an SME and 
a subsidiary of Tosibox Oy.  Tosibox GmbH is a site member of 
the Centrum Industrial IT, Lemgo.  Within this framework, the 
goal is to expand activities as an internal competence center 
for embedded cyber security and remote access. Through close 
cooperation with research and industry partners, the company 
sees itself in a position to meet the complexity of platform-in-
dependent ecosystems as well as Industrie 4.0-capable produc-
tion systems through innovative development

https://www.siemens.com/industrial-edge
https://www.tosibox.com/
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Weidmüller Holding AG & Co. KG
Klingenbergstr. 16 · 32758 Detmold
globe weidmueller.com

Weidmüller is an expert in the 
transmission of power, signals 
and data in industrial environ-
ments. We work closely with our 
customers to support them in 

digital transformation, and with new business models.

Our solutions are essential in modern production plants, power 
generation, railroad technology, or in wind- and photovoltaics 
systems on- and offshore worldwide.  

With more than 40,000 products in the area of electrical cabi-
nets, at field and device level, and in automation and digitali-
zation technology, Weidmüller is a market leader in Industrial 
Connectivity, and innovative partner for IIoT applications      

MindSphere World e.V. 
The Makers-Community  
with a 360° view on IIoT

We are the leading global IoT community of  
multidisciplinary institutions. We combine IoT  
technologies, people and businesses to  
accelerate industrial digital transformation. 

Aiming towards innovation and growth we work  
on the complete IoT stack, cultural change,  
ecosystems and new business models.

>170 Members

7 Regions 
ASEAN / Singapore, Bel-

gium,Germany, Italy, North 
America,South Korea,  

Taiwan & Japan

Independent 
Community

https://www.weidmueller.com
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GAINING KNOW HOW
today is our 

BASIS FOR THE ANSWERS  
OF TOMORROW

DIGITAL FIRST
and the openness  

to allow new methods  
and cooperations 

IS WHAT DRIVES US 

The IoT- 
“Place-to-be“

to accelerate the digital  
transformation,  

strive ecosystems, 
and generate  

NEW VALUES

POWER OF MANY
A COMMUNITY of multi- 
disciplinary best in class 

entities TO ESTABLISH IIoT

We ACCELERATE  
the digital transformation
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