
Quo Vadis AutomationML

Past, present, and future 
f th d t h f tof the data exchange format



The Past

Human labor for engineeringHuman labor for engineering 
is an important cost driver
One part of human activities

Analysis of factory automation costs

Bought-in Parts; 28%

Project Management; 
3%

One part of human activities 
is data exchange between 
engineering tools which shall 
be automated Precommissioning;

Assembly; 11%

Engineering 
Commissioning; 50%

be automated
Reduce human intervention
Reduce human caused errors and 
time expenses

Source: Cost structure analysis for robotic and control technology, AIDA 2005

Precommissioning; 
3% Robot Programming 

Offline/Online; 5%

time expenses

What is an appropriate data 
exchange technology for the g gy
engineering of production 
systems and its involved 
control systems?control systems?
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Source: Expectations of practitioners to data exchange technologies, OvGU 2014
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The Past 
Initial aims of AutomationMLInitial aims of AutomationML

Topology

Kinematics

Geometry

Path planning

Kinematics

Path planning

Logic/Behaviourg

…
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The Present
AutomationML ArchitectureAutomationML Architecture
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The Present 
AutomationML ArchitectureAutomationML Architecture

CAEX

COLLADA

CAEX

COLLADA

PLCopen XML

PLCopen XML

PLCopen XML

COLLADA

53rd AutomationML user conferenceOctober 8th 2014



The Present 
Graph based structuresGraph based structures

Creation of a Best Practice
 

Creation of a Best Practice 
Recommendation about 
modeling of graph based 
t t b A t ti MLstructures by AutomationML

Harmonization of similar approaches
First used for communication 

li bl l f HWsystems, applicable also for HW 
config, electrical wiring, piping, …
Contains application process and 
basic roles / interfacesbasic roles / interfaces

Analyze engineering domain / Identity graph, vertex, and edge objects

Define RoleClassLib and InterfaceClassLib

Model SystemUnitClassLib

Create model by using defined libraries
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The Present 
Information and processes 

tl trecently covert

Covered information
Control related

information
Further technical 

InformationCovered information
Plant topology, geometry and 
kinematics for e.g. robot cell 
programming and simulation

Signals
PLC program 

organsiation units  
…

Electr., Pneum.,
Hydrau Information

Topological
information

weight
energy consumption

Technical dcumentation

programming and simulation
Behaviour models for plant 
components
Plant component properties Mechanical

Hydrau. Information

Wiring
Connections

Piping
...

information

Plant- and 
device structure

Layout
Interfaces

EconomicalPlant component properties
Economics
Process related
...

Mechanical
Information

3D CAD
Kinematics

…

Economical 
Informationen

Vendor information
Part number

Price
…

Functions describing
Information

Function description
Functional parameters

technological parameters
…....

Network structures of plant 
components

C d

Product
Design Plant Planning Functional

Engineering Commissioning

Covered processes
Information exchange within 
engineering process life cycle 
from general plant planning tofrom general plant planning to 
virtual commissioning
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The Present 
StandardisationStandardisation

AutomationML IEC Standard Series 62714 Concept White 
paper

IEC Sub-
mission

IEC Intern. 
Standard 

Part 2: Libraries

Part 1: Architecture

Definition and use of basic and industry
specific role libraries

d ll f d k

Definition of basic concepts and top level
architecture using CAEX

Part 3: Geometry

Part 4: Logic

Part 5: Communication

Modelling of geometry and kinematics
using COLLADA, Referenzing in CAEX

Modelling of behaviour and interlocking
using PLCopen XML , Referenzing in CAEX

Modelling of communication networks and
communication devices using CAEXcommunication devices using CAEX

AutomationML further discussed topics Concept Best 
practice

…

Integration of 
semantic definitions

Application of classification standards for
unique semantic representation (eCl@ss)

OPC UA 
Information Model 

Access to AutomationML data sets by OPC
technology

Automation system 
configuration

Data security

Data structuring to express automation
system hardware structure

Integration of XML based data security
measures in AutomationML

Transportation library Library structure for reusable
transportation system modules

83rd AutomationML user conference

p y transportation system modules

VDMA data model Exchange of VDMA data model by
AutomationML interfaces
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The Present 
Implementation highlightsImplementation highlights

Automatic Process Data Manager ofAutomatic Process Data Manager of 
West GmbH

Export of simulation relevant data from 
SIEMENS PLM Robcad and Process SimulateSIEMENS PLM Robcad and Process Simulate
Used within virtual commissioning framework 
ROBSIM from EKS InTec
Practically used for example at AudiPractically used for example at Audi

FASTSUITE Editi 2 f CENIT AG

Source: www.west-gmbh.com/files/content/ 
WEST_APDM_AutomationML_2014.pdf

FASTSUITE Edition 2 from CENIT AG
AutomationML based interface for layout 
information exchange
Use of digital factory tools to build, program, 
validate, and optimize production environment
Compatible to ROBSIM

93rd AutomationML user conference

Source: www.cenit.com/en_EN/plm/digital-
factory/software/fastsuite-edition-2.html
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The Future
Started activitiesStarted activities

OPC UA Information ModelOPC UA Information Model 
Mapping of AutomationML data 
structure to OPC UA data model
Definition of integration processDefinition of integration process
Identification of application scenarios

Integration of semantic 
definitions

Source: Fraunhofer IOSB Karlsruhe

definitions
Definition of two levels of semantic 
integration

Specify object and attribute semanticSpecify object and attribute semantic
Create eCl@ss plain role library

Identification of application scenarios

103rd AutomationML user conference

Source: INPRO Berlin
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The Future
Started activitiesStarted activities

Automation systemAutomation system 
configuration

Modelling of hardware 
configuration of controlconfiguration of control 
systems including

Device hierarchy / 
topologyp gy
Structure of control 
application including 
variable declaration
Ph i l i iPhysical wiring 
Logical connections as 
identification of 
exchanged variablesg

Definition of a kind of 
application profile
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The Future
Running research projects (selection)Running research projects (selection)

ReAppReApp
Tool chain for intelligent robot programming capable to auto-
matically build the skeleton of or the complete control programs

AVANTI
Test methodology for virtual commissioning based on behaviour
simulation of production systemsp y

EfA
Methods, tools and solutions in order to the explicitly acquire 

d it i t d t lid t i t f t land monitor requirements and to validate variants of control 
applications

Conexingg
Tool for discipline crossing planning and product related virtual 
optimization of automated production systems

For more projects visit www automationml orgFor more projects visit www.automationml.org
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The Future
Industrie 4.0Industrie 4.0

Current mega trend in GermanyCurrent mega trend in Germany
Aims: 

Integration of advanced IT capabilities like Internet of Things andIntegration of advanced IT capabilities like Internet of Things and 
Services, Cloud computing, and Big Data within industrial 
information processing on all layers of control
Ensure horizontal integration along value chain networks, g g ,
vertical integration within networked production systems, and 
consistent digital engineering along the engineering chains 
Improve production system flexibility and adaptability

Coordinated by Industrie 4.0 platform (a joint 
activity of VDMA, ZVEI, and BITKOM) 
Industrie 4.0 platform currently considers existing 
data exchange formats and its usability as a bundle
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The Future
Industrie 4.0Industrie 4.0

Focus of Industrie 4.0 is on engineering and use of 
products and production systems

Marketing Sales Product use by 
customerMarketing Sales Product use by 
customer

Product 
development

Product line 
development

Product line 
maintenance

Product 
development

Product line 
development

Product line 
maintenance

Plant and 
process 

development

Production 
system 

engineering

Maintenance 
and decomis-

sioning planning
Decomissioning

Plant and 
process 

development

Production 
system 

engineering

Maintenance 
and decomis-

sioning planning
Decomissioning

development engineering sioning planning

Comissioning
Use for 

production Maintenance

development engineering sioning planning

Comissioning
Use for 

production Maintenance

Extended 
scope of 
Extended 
scope of 
Extended 
scope of 
Extended 
scope of 
Extended 
scope of 
Extended 
scope of 

Comissioning production

Current scope 
of activity

Comissioning production

p
activity 

p
activity 

p
activity 

p
activity 

p
activity 

p
activity 
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The Future
Industrie 4.0Industrie 4.0

AutomationML can be exploited to
Model Industrie 4.0 components as mechatronic objects including 
structure and behavior modeling to enable library based engineering
Model process descriptions both as required and provided processes to 
enable automatic resource selection within flexible production
Provide semantically enriched information during runtime of production 
system
…

To be Industrie 4 0 enablesTo be Industrie 4.0 enables
Enable process descriptions following PPR model structure
Enable semantic integration
E tibilit t th l t t d dEnsure compatibility to other relevant standards
…
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The Future
Industrie 4.0Industrie 4.0

Model Industrie 4.0 components as mechatronic objects 
including structure and behavior modeling to enable 
library based engineering

Product relatedProduct related 
manufacturing process recipe Resource related control 

sequence

Site
Basic processes

Main group

Cell

Mechatronical system Basic driver

Sub-function group

Function group

Mechatronical unit

Mechatronical system Basic driver 
functionality 
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Mechanical part
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The Future
Industrie 4.0Industrie 4.0

Model Industrie 4.0 components as mechatronic objects 
including structure and behavior modeling to enable 
library based engineering
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The Future
Industrie 4.0Industrie 4.0

Provide semantically enriched information during runtime 
of production system

3rd AutomationML user conference 18October 8th 2014



"Pour ce qui est de l'avenir, il ne s'agit
d l é i i d l dpas de le prévoir, mais de le rendre

possible. "

"Die Zukunft soll man nicht voraussehen wollen, 
sondern möglich machen.“g

Antoine de Saint-Exupéry
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