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Challenges in Engineering Tool Networksg g g

1 Tool networks do not1. Tool networks do not 
ensure sufficient data 
consistency.
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3. Tool networks do not
?1 2

3. Tool networks do not 
make data easily and 
efficiently accessible 
on project level, e.g., 
for risk management, 

itest automation or 
observation of project 
progressprogress.
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Opportunities from AutomationML vs. Limitations
Sit ti ( it)Situation (as we see it)

 AutomationML allows
engineering data
exchange modelling andexchange, modelling and
AutomationML-based
engineering

 So engineering could be
made more efficient …

 Handling, integration and
management of
AutomationML fragments
and incorporated files isand incorporated files is
often unclear and not 
supported by SW-tools

3 Heidel R., Industrie 4.0: Ohne Normung geht es nicht. IEC TC 65: 
Industrial-process measurement, control and automation, Blomberg, 7.10.2014



Model-related Challenges in
A t ti ML T l N t kAutomationML-Tool Networks

 Traditional use of AutomationML for tool Traditional use of AutomationML for tool 
data exchange

– An AutomationML file may represent a 
ProjectManager Customer Rep. Project Participants

NoApproved? EndReject 
Change

Design 
DocumentStart

state,
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– AutomationML files represent fragments, 
the project reference is – in general –
not present in AutomationML.

?
 Mapping is challenging  …

– Between AutomationML fragments.
Between AutomationML fragments and– Between AutomationML fragments and 
domain-specific views.

– Between plant topology and domain-
specific ie sspecific views.

 Overview is difficult for 
– Domain expertsp
– Managers

44 Heidel R., Industrie 4.0: Ohne Normung geht es nicht. IEC TC 65: 
Industrial-process measurement, control and automation, Blomberg, 7.10.2014



Needs to Benefit from the AutomationML Standard
A t f R d T i E i iAspects of Round-Trip Engineering

 Engineers would like to define Engineers would like to define 
and maintain their discipline-
specific topology tree of andspecific topology tree of and 
their tool-specific view on the 
automated system.y

 Practitioners want to assure 
quality consistently, easily, q y y, y,
and efficiently

 Domain experts want to storep
AutomationML data from tool 
chains and connected files of 
incorporated standards in 
traceable versions.
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AutomationML Data Management based on AML Hub 
St t d El tStructure and Elements

 Open integration and communication platform
 Versioned AutomationML model repository for plant topology

(AutomationML instance hierarchy) and class libraries
Fil b d i t t File-based version management system.

 Allows managing and reporting changes and consistency 
of AutomationML-models and -libraries andof AutomationML models and libraries and 
connections to incorporated models.
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AML Hub Demo Context
P d ti S t t O G U i it M d bProduction System at OvG University Magdeburg

 Production System elements
– Conveyors

Plant Planner
•Base Topology

– Turn tables
– Machines Mechanical Engineer

•VDMA66415nterfaceClassLib•VDMA66415nterfaceClassLib
•VDMA66415RoleClassLib
•VDMA66415SUCLib
•2D Layout•2D Layout

Electrical Engineer
•CommunicationICLib
•CommunicationRCLib
•added LogicInterface, 
VariableInterface
B k l•Buskoppler

•IO wiring
•InternalLinks
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Software Engineer
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Mapping of Tree Topologies

MCAD Integrated Plant Topology

 Focus on mechanical hierarchy
Neglecting organi atinal str ct res
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 Neglecting organizatinal structures



Mapping of Tree Topologies

ECAD Integrated Plant Topology

 Focus on device list for wiring

9



Mapping of Tree Topologies

PLC Integrated Plant Topology

 Need for device clusters (control
cabinet) and device lists
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cabinet) and device lists



Simple Snippets and Configurations

API
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AutomationML Hub
Variability of Components and ServicesVariability of Components and Services

 Infrastructure Variability
 Organization Variability

– General systems engineering processes and phases
D fi iti f ibiliti– Definition of responsibilities

 Project Variability
– Domain Knowledge

Elements in various
stages of development
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g
– Definition of Views on Plant Topology



Integrated Plant Model Management
M d l M t hi Id tifi diff b t d l iModel Matching – Identifies differences between model versions

 EMF Compare API EMF Compare API
 Implement a custom class to

compare instancescompare instances
– Includes a 
Function<EObject, 
String> that selects theString> that selects the
attributes for comparison

 Build the configuration forg
EMFCompare
– Define fallback strategy and

matching enginesmatching engines
 Write a method that

– creates a scopecreates a scope
– compares with the

customized comparator
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De-/Serialization
S i li E t AML d l i t AML filSerializer – Exports AML model into AML file
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De-/Serialization
D i li I t AML fil AML d lDeserializer – Imports AML file as AML model
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Model Management
B d AML L di f Additi l M d l D i tiBeyond AML - Loading of Additional Model Descriptions

16



Scope Management
D fi iti f SDefinition of Scopes

Scope Scope
– Defines view on the Integrated Plant Model

S t f R l Cl– Set of RoleClasses

 Scope Management
S f– Scopes are seen as part of a Role with certain permissions
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Early Preview Version for the SPS/IPC/Drives 2015y
Halle 6 Stand 331 (logi.cals)
Halle 4 Stand 548 (TU Wien)

DEMO
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Screenshots
P j t C t t S l tiProject-Context Selection

 Selection of current project contextp j

 Selection of default-role of user in that project
S
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– Implicitly selects Scope



Screenshots
Ch k i PCheck-in Process

 Selection of
– AutomationML file only
– Zip file containing both 

AML file and relatedAML file and related 
files

 Provide commit 
message to keep 
others informed

 Difference Report: 
changes onchanges on 
Integrated Plant 
Model
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Screenshots
AML BAML Browser

 Browsing Plant Topology
 Visualization of Scope
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 Inspecting details of selected AML element



AutomationML Data Management based on AML.hub

Benefits for User OrganizationBenefits for User Organization

 S t f ffi i t lit t Support for efficient quality management
– Individual tool-specific topology view

– Automated view-consistency via Integrated Plant Topology

– Changes in cross-discipline context are made visibleg p

 Overview on versioned data
Fil d A t ti ML d t l t– Files and AutomationML data elements

– Instance hierarchy

– Optional: COLLADA data elements and PLCopen data elements

 Better coordination in heterogeneous engineering g g g
projects

Traceable engineering process– Traceable engineering process
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We are looking forward to …

 … work with you on AML-related engineering… work with you on AML related engineering
project data in the AML Hub context.

di ith A t ti ML b d … discuss with you AutomationML-based
engineering processes to identify gaps and
i t t iti ith th AML H bimprovement opportunities with the AML Hub.
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