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Modelling and Standardization
- an Essential Field of Research in Industrie 4.0

- industry political view
- the irresistible power of reference models
- identification of the relevant model landscape

- ordering and classification —
the reference architectural models
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The 4. Industrial Revolution
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17 Insights into the Future
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Industry 4.0: A German High-Tech Initiative

Industrie 4.0:
A High-Tech initiative of the German government to make the industry ready
for the 4. Industrial Revolution

offensive, constructive strategy:
> - participate in the design of the new world
- get advantage of the change and the new possibilities

defensive, safeguarding strategy:
j‘> - be ready for unexpected developments
- prevent disruptive and destroying changes for
- the working environment and
- the enterprises
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Making the Industry Ready for the 4. Industrial Revolution

or special
interest
for SME I

to safeguard long-term development processes

to keep the technological basis and the systems open

______ s

common reference models are very helpfull to tackle these challenges
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Common Reference Models

assure a common comprehension
within the community

/ are natural objects for standardization

/’

common ___— enable semantic interoperability

reference models

\ build stable construction elements

\ for the system architecture

can be used as functional prototypes for
software development and verification
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Reference Models at Different Abstraction Layers
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Conceptual Reference Models
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Outcomes (with Focus on Reference Models)
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Relevant Reference Architectural Models
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The Reference Architectural Model 14.0 (RAMI4.0)
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Asset Categories

iImmaterial assets

meta model

.

- standard, general rule
- general procedure, recipe..

types

class model
- plant type, factory type
- product type, product family

(2

material assets

iInstance model

- plant /factory configuration
- production schedule

- project plan, business plan

3

physical object

instances

empirical data models
- recorded course of states
- recorded course of processes

- product
- plant, equipment,
- IT-system, storage, program,
- filing cabinet, folder

@D
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Common Life-Cycle Schema of Technical Assets
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‘5. maintenance
6. re-engineering
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- every technical asset has its own life-cycle
- all technical life-cycles show the same basic structure
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Life-Cycle of Type Assets and of Material Assets
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Life-Cycles of Aggregated Assets
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Life-Cycle Value Chains in Industrial Production
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Arranging the Assets within the Basic Layer of the RAMI Model

equipment
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[GMA FA7.21 ©epple2015
Folie 18 /25
RWTI'.AACHEN Prof. Dr.-Ing. Ulrich Epple m

UNIVERSITY German-Czech Workshop in Industrie 4.0/Pramysl , Prog, 11.04.2016 Al N R



Location of a Coffee Machine within Different Organization RAMIs

manufacturer
Gife e . Ls\’élg
Layers ‘E'Ceeggglge & values‘fsq;; gflﬁegr/‘; TEYC o o

Business

nnnnnnnnnn

al

Fielg g,

role:  product

logistics service
provider

el
ey M52
— Hi;éj’; el
2
G 6

ife ¢,
yel g
Layers '"C 6o & Valug Streg,

ssssssss

Integration

role: cargo

my-
household
UGy e
oy C oatg® & Vaigg Strggrn jecs 0

role” equipment

phase: production (product) hase: usage
E] o/ S 0 ag phase: provisioning " / R
factory logistics home
GMA FA7.21 system ©epple2015
Folie 19 /25
RWTHAACHEN Prof. Dr.-Ing. Ulrich Epple
UNIVERS"Y German-Czech Workshop in Industrie 4.0/Primysl , Prog, 11.04.2016 AlL LN




Separation of the Asset By Itself and its Administration Shell

asset asset Eai
administration administration | € —
shell shell administrated
by
A . .
immaterial asset
information world (by itself)
administrated physical world
by
material asset
(by itself)
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Asset Administration Shells within the RAMI Architecture

Business

Functional

Information

Communication

Integration
Asset
Equipment
Product
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14.0-Comnonents

Business
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Current Activities

openAAS

goal: unified model for the asset administration shell -
iIntegrated models:

- communication (140 interaction model)

- property management (property value statement model)

automated life cycle recording (life cycle model)

conceptual j‘> technological j‘> realization
+ +
model model model

common understanding operative open source
and functionality iInteroperability execution framework

©epple2016
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Current Activities

what do we need urgently ?

a basis platform for the component model
(conceptual, technological and realization)

a legal frame work for the development and industrial usage of open IT standards.
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Thank you for your attention.

Prof. Dr.-Ing. Ulrich Epple
Lehrstuhl fir Prozessleittechnik
RWTH Aachen

internet: www.plt.rwth-aachen.de
email: epple@plt.rwth-aachen.de
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