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MAYA — The Overview
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Developing multi-disciplinary integrated simulation
tools and methodologies for the design, engineering
and management of CPS-based (Cyber Physical
Systems) Factories
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The context of Industrie 4.0
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Initial Point ,,Industrie 4.0“

Factory and Value Chain
* International competition
* Rapid shortening of innovation cycles

Factory and Nature
* Increasing cost and competitive pressure
* Lowest resource consumption

Factory and Humans
* High customer requirements
* Human oriented interfaces for workers
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Prevalence of Internet technologies

 |CT revolutionize our daily life

e Factory as part of a smart networked world
* Merging of automation and ICT

Future Factory Environment

* Mass customization with highly modular and flexible systems for
quick changes (Network of multi-vendor production units)
e Prevalence of so-called “Cyber-Physical Production Systems”

* Smart Products and Advanced HMI
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Factory of the Future
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smartfFactory

Smart logistics Smart home

Smart Products

Smart Grids
Smart Buildings

r Internet of brains Intern 4
actory as part of a smart networked WO‘\

3 %-\xa\ Real factory

)
pes! e -mee““ i\
Factory [ifec,me ®o™%" CPS &

Effective access and usage of informatiof

et of €

N



. b 4 erman Research o . A
DN e Highly modular and flexible systems o

enabled by ‘plug-and-play’-paradigm

Smart Factories as required

Smart Machines
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Smart Objects
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Storage Module:
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PLUG-AND-PLAY ON ELECTROMECHANICAL LEVEL
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Customization | Resource efficiency | Global Competition
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| Simulation Digital planning of reconfigurations
Virtual Commissioning

Pre-Tests and Simulations

Build up

Production

Analytics
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Overarching research issue
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‘ Heterogeneous planning tools along PLM
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Digital Counterpart

- Integration-ready components

4 L N
e Providing relevant process data,

models, behaviours, conditions
-> decentralized on CPS level
-> vendor-independent and open )
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» Data Integration and bi-directional
connection between PLM-tools
and shop floor

-> Platform-independent access
Modularity via Plug' n Play on field device / module / ... level - /

Vendor-independency for plant configurations
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MAYA: Architecture Components
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Status D

Status A Status B

Behavioural
models

communication layer between C & P: raw data
acquisition, aggregation and interpretation.

Status E

Status F

Status C

factory and enriched during the factory life-cycle.

Multidisciplinary coordinated digital representation of the factory, synchronized with the real
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MAVYA Simulation Framework
-

Communication Layer —

Supply Chain Sim

production

Synchronization

Digital /Factory
Real factory

<€

< Digital Continuity all along the factory life-cyclg >

[

Centralized Support Infrastructure

MAYA Semantic meta data model
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SIMULATION FRAMEWORE

CENTRALIZED SUPPORT
INFRASTRUCTURE

SHOPFLOOR LEVEL

MAYA: Architecture Components
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DIGITAL MANUFACTURING

Communication Layer
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CPS dats (offline and onling)

DATA PROVISION

INDUSTRIE 4.0 COMPONENT
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MAYA Semantic meta data model

“MAYA will support digital continuity by developing a standardized, open semantic meta-model capable to fully
describe the properties and functional characteristics of the CPS simulations models”

 Common understanding of CPS data, properties and B OPC UA
interfaces that are relevant from its design till its

integration and coordination

eCL@SS Advanced
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e Static and behavioural information

~[ ISO/IEC 62264 | PLANT XML
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Reverse Engineering

Example 2
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