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BaSys 4.0

THE MIDDLEWARE FOR INDUSTRIE 4.0

INDUSTRIE 4.0

Industrie 4.0
revolution

needs

a

software

This sounds like a great challenge especially for SMEs.
How can they, too, manage to master the software
revolution with the help of BaSys 4.0?

In t he a ut om a ti o n i n d u s try, e mb e d d e d sy s tems
c ont rol a nd a u to m a te th e p ro d u cti o n p ro c es s es .

Frank Schnicke: Our national reference research project

In t he c ont e x t o f I n d u s tri e 4 .0 , th e manufac -

BaSys 4.0 focuses particularly on small and medium-sized

t ur ing indust ry i s fa c i n g n u me ro u s d i s rupti ons .

enterprises. The implementation project Eclipse BaSyx real-

In orde r t o e n a b l e a l s o s m a l l a n d m e d i u m -s i z ed

izes an open-source reference implementation of the BaSys

e nt e r pr ise s t o ma n a g e th i s re v o l u ti o n , the G er-

4.0 middleware, which implements central Industrie 4.0

m a n F e de r a l M i n i s try o f E d u ca ti o n a n d R e s earc h

concepts and enables companies already today to devel-

( BMBF ) ha s in i ti a te d th e n a ti o n a l re fe re n c e re-

op their own solutions for Industrie 4.0. The middleware is

se a rc h proje c t B a S ys 4 .0 u n d e r th e l e a d e rs hi p of

intended to make it easy for companies to move towards

F r a unhof e r IE S E .

Industrie 4.0 step by step, without having to invest utopian
amounts of money into new manufacturing plants.

Lot size 1 is the classical goal of Industrie 4.0. Dr. Kuhn,
what other goals does this also encompass?

How should I imagine this? How does BaSys 4.0 work?

Thomas Kuhn: The term Industrie 4.0 does not represent

Thomas Kuhn: The special feature of BaSys 4.0 is the con-

a single concept, but rather a collection of concepts and

cept of service-based manufacturing, which separates the

goals. The aim is to adapt production to ever higher quality

implementation of a service from the manufacturing pro-

requirements, more rapidly changing markets, and a great-

cess that calls this service. This addresses a central problem

er variety of products. Changeable production in lot size 1

in the transition of today’s manufacturing processes: Today,

is certainly one of the main goals. But Industrie 4.0 is also

programmable logic controllers (PLCs) define the produc-

about open, highly networked automation systems that en-

tion process, which is distributed across implementations

able data to be accessed across several levels of the auto-

in numerous PLCs. A change made to a process has side

mation pyramid and even across companies. In addition, we

effects that require adaptations in many PLCs, for example

need to integrate modern information technology concepts

because the meaning of output terminals or bus telegrams

such as Big Data to a greater extent. There will be a change

changes. Service-based manufacturing defines interfaces

of paradigm from embedded systems to cyber-physical

for services that are called independent of a process. The

systems. However, the typical infastructure found in pro-

manufacturing process is realized in an orchestrator that

duction plants today makes it nearly impossible to achieve

calls the services. Thus, it is possible to change the manufac-

these goals. This is why we need new concepts for Indus-

turing process without changing the services and therefore

trie 4.0 and new architectures for production processes – in

without producing side effects. In all this, the asset adminis-

other words: a software revolution.

tration shell is one of the central pillars of the Industrie 4.0
production architecture.
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Dr. Thomas Kuhn and Frank
Schnicke from Fraunhofer IESE
make sure that individual manufacturing will not remain merely
a vision for SMEs.

And what is the task of the asset administration shell
within the production process?

If, as a manufacturing company, I succeed in establishing changeable production with BaSys 4.0, will this

Frank Schnicke: The asset administration shell serves as

result in further advantages for me?

a general communication interface. The basic idea is that
each asset in production, e.g., a machine, a production line,

Thomas Kuhn: Yes, for instance with regard to the issue of

a product, or a worker, has such an asset administration

“Predictive Maintenance“. Nowadays you usually only no-

shell, which contains all the information about this asset in

tice that a device requires maintenance when it is broken.

digital form or refers to it. Among other things, it contains

With the help of the BaSys 4.0 middleware, maintenance

information abour fundamental properties of the device,

dates can be predicted. In order to prevent downtimes, the

such as size, weight, energy consumption, as well as for-

configuration of the manufacturing process can already be

mulas, respectively simulation models, describing the phy-

changed in advance. This allows companies to save enor-

ical process implemented by the device. The asset adminis-

mous costs.

tration shell also serves as an abstraction layer with which
access to the information about an asset is standardized.

Frank Schnicke: In addition, it is also possible to monitor

Through this standardization of the access to assets we not

the production process from the office floor. When a new

only increase the reusability of software, but also enhance

device is to be added to a manufacturing cell today, the

changeability. This enables BaSys 4.0 to exchange devices

change on the shop floor has to be propagated across sev-

with the same production capabilities for each other at will,

eral levels until it reaches the systems of the office floor.

without the need to change the application code.

This makes the maintenance of manufacturing devices and
systems very inflexible. It is currently not possible to monitor
the multitude of manufacturing data being created live at
runtime. W
 ith BaSys 4.0, live monitoring of the manufactur-

The Eclipse open-source project “Eclipse BaSyx“

ing process becomes a reality. The big advantage is that the

realizes a reference implementation of the

data is available for analyses – in addition to the required

BaSys 4.0 middleware and makes this available

device maintenance, these include, for example, analyses

free of charge. It is currently available for Java and

for optimizing the manufacturing process or for assuring

will soon also be available in C++. It offers an im-

product quality and reducing the number of rejects.

plementation of asset admininstration shells and
of the Virtual Automation Bus. In addition, various

The interview was conducted by Claudia Reis,

reference components are offered in order to en-

Press Aide, Fraunhofer IESE.

able quick transition to Industrie 4.0.
More about this can be found here:
https//eclipse.org/basyx
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