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Open standards for Industry 4.0 – 
Tools and offer around Auto- 
mationML and OPC UA 

Current situation and goal

Industrie 4.0 requires a standardized 

language comprehensible by the various 

components of a production system and 

the production IT. Changes in the produc-

tion system require changes within the 

corresponding software. These often result 

in manual effort and are time- and cost-

intensive, and error-prone.

The vision is to integrate machines and 

plant components into the IT infrastructure 

as fast as plugging in an USB device into 

a PC. The difference is that the require-

ments and the environment are much 

more complex. Production monitoring and 

control systems and MES need information 

from many different disciplines and plan-

ning steps of the plant planning phases. 

Therefore Fraunhofer IOSB works withpart-

ners on a software-based plug & work. 

All involved engineers base their work 

on consistent data models for efficient 

engineering. An improved data exchange 

between different IT tools of plant supplies 

and operators simplifiy production changes 

and the ramp-up phase.

Brave new world?

To this end, Fraunhofer IOSB relies on Auto-

mation Markup Language (AutomationML, 

62714) and OPC Unified Architechture 

(OPC UA, IEC 62541).



Technologies

AutomationML is an open, XML-based 

series of standards to describe and model 

production systems including their topology, 

semantics, geometry, kinematics, behavior 

and logic. It describes both production 

resources and manufactured products and 

production processes. 

The AutomationML consortium wants to 

implement a standardised solution for a 

vendor-independent data exchange. The 

goal of the standard is to develop a neutral 

data format in order to bridge the today 

existing gap between the digital factory 

and automation planning tools.

Fraunhofer IOSB is one of the founders of 

the AutomationML e.V. and works there 

amongst others on the standardization 

concerning semantics and libraries.

The OPC Unifi ed Architecture is a platform-

independent series for communication of 

industrial automation systems. It is also 

used to manage the description data inclu-

ding security. OPC UA is the successor of 

the classic OPC which is often used in the 

production, today.

Fraunhofer IOSB is corporate member of 

the OPC Foundation and uses OPC UA 

in resarch, consulting and development 

projects. Therefore the IOSB works with 

different SDKs (Software Development Kit), 

off-the-shelf components, and open source 

implementations.

The usage of both standards in combina-

tion and collaboration can create synergy 

and will lead to a wider acceptance and 

usability of both standards.

The joint working group of the OPC foun-

dation and AutomationML e. V. focuses on 

the combination of the two standards and 

is headed by Fraunhofer IOSB.

Different use cases were identifi ed and are 

in work right now. 

One opportunity by combining Automa-

tionML and OPC UA is to communicate and 

operationalize AutomationML by means 

of OPC UA. It is possible to simplify the 

creation of OPC UA information models 

based on existing AutomationML data. 

AutomationML models can be exchanged 

and managed by OPC UA which makes an 

up-to-date description of the system as-is 

possible.

Another opportunity is the lossless exchange 

of OPC UA system confi guration within 

AutomationML models. The manual 

exchange of OPC UA server confi guration 

data will be replaced by standardized/

specifi ed description in AutomationML. 

Parameters to set up OPC UA communica-

tion between tools can be exchange using 

AutomationML.

Offer

To simplify the implementation of the 

standards in practice, Fraunhofer IOSB has 

developed assistance tools ranging from 

graphical modelling tools and conformity 

tests to converters. In addition, applications 

which generate process visualization, for 

instance, in a partly automated way, based 

on AutomationML and OPC UA, were 

realised IOSB’s offer is completed by work-

shops and custom-made training sessions.

Further information: 

www.iosb.fraunhofer.de/?factory+and+tools

Services offered by the Fraunhofer 

IOSB around AutomationML and 

OPC UA

To simplify the work with OPC UA, 

we provide the following services:

• Workshop »Introduction to 

AutomationML or OPC UA«

• AutomationML and OPC UA 

consulting

• AutomationML and OPC UA 

development assistance and support

• Specifi cation of AutomationML 

models and OPC UA information 

models

• Combination of OPC UA with other 

standards e. g. Automation ML

• AutomationML interface development

• OPC UA client/server development

• AutomationML and OPC UA user 

assistance tools

AutomationML specifi es a series of 

rules for syntactical and semantical 

conformity and narrows the usage 

and application with the help of 

textual specifi cations. 

The Fraunhofer IOSB also provides 

a test center for user-specifi c Auto-

mationML models to test them against 

the specifi cations.


