GLOBAL PRODUCT DATA
INTEROPERABILITY

Closed-loop Industrial IoT: giving S U M M I T

the model-based ecosystem a

reality check




Industry Challenges
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How to avoid poor How to remain competitive How to reduce the growing
program performance within global competition backlog but mitigate the
and cope with increasing while overcoming cost & increased risk throughout
product complexity? schedule challenges? the supply chain?
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Combining the real world with the virtual world
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Software Virtual ~ Real Automation
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Integrating and digitalizing of the entire value chain
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Product Production Production Production
design = N\& planning J engineering execution

Collaboration platform

Suppliers and logistics
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This is accomplished by creating a holistic virtual representation of the value
chain: the Digital Twin
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Product 2 Production 3 Production Production 5 Services

design planning engineering execution

Suppliers and logistics
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This is accomplished by creating a holistic virtual representation of the value

chain: the Digital Twin
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Digital Twin Digital Twin
Product Production
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This is accomplished by creating a holistic virtual representation of the value

chain: the Digital Twin
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This is accomplished by creating a holistic virtual representation of the value

chain: the Digital Twin
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Digital Twin
Production

Insights from performance with MindSphere
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Traditional hierachical structures lack interconnectivity

Global Product Data Interoperability Summit | 2019

B
——

e

A
LY

Data exchange is often limited
to file converting and basic 1/0

Connectivity to different layers
is limited or not intended

Constraints for flexible design
and web applications

SCADA/HMI

Nu O m N .

Limited computing power for
high-frequency process evaluation
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Cloud based open IoT Platforms breaks silos, enables vertical and horizontal

Integration to generate smart data
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Cloud based open IoT Platforms breaks silos, enables vertical and horizontal

Integration to generate smart data
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Cloud based open loT Platform
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Realizing the Vision: Siemens Lean Digital Factory Approach
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Streamline PLM

Digital twin product, digital twin production,
digital twin data

End 2 End

Cyber-physical systems, self learning systems, digital
consistency, flexibility
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loT operating system

Disruptive Cloud computing, tracking and tracing, analytics, &
technology artificial intelligence Q,Qfé?

Disruptive technology

Additive manufacturing, automated guided vehicle, &
robotic, virtual reality, augmented reality 60‘50
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People and methods

Digital mindset, flexible collaboration, digital &
guidance, automated administrative process 60’50
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Realizing the Vision: Siemens Lean Digital Factory Approach
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a0 Value Solution Validation Adoption

Validated
Scenarios

§

Template
Content
C?"‘:‘W Character Trand 1 Trend2 | Trend3 Trendd Trend s
Functions fstice = = ! ! 1 .
Eo, |t apetsiate | Togetste | Tagetstee | Tagetstte | Tagetsiate
Procese e case o o e case
& Use
Cases eonson s eenso e [ove— ot soew m
e
Value-based

Digitalization Roadmap

Solution: Process-centric Validation: technology alignment,
solution definition time-to-value prioritization, gap assessment/improvement

SIEMENS
gty b e

F
1
i
:
g
f
H
3
H

@@@@@@@@@oeg

GPDIS_2019.ppt | 13

—‘;? GLOBAL PRODUCT DATA 2 0 1 9
¢ INTEROPERABILITY
PV A s UMMIT



Realizing the Vision: Siemens Lean Digital Factory Approach
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[ON

loT operating system
Cloud computing, tracking and tracing, analytics,

artificial intelligence
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Holistic lloT: Begin with a process-centric approach
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Holistic lloT: Identify starting points with near term, realizable value
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Holistic 1loT: Close the interoperability loop to maximize ecosystem value
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Path to Closed Loop, Model Based Ecosystem
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Solution Package

Digitalize & Transform

= * Interconnection across systems,
devices, applications and services

Solution Package * Heterogeneous ensemble deep

learning modelling

Solution Package Analyze & Predict - Business transformation
. . . . - + New products, apps, new markets,
Connect & MOHItOI" Aggregate and analyze big data from multiple enterprise e s
systems Self-Optimizing

« Connect assets for remote transparency services

= Analytics reveal insights from the data Systems

» Collect data foruse in apps or processes « New insights create processes to react proactively

* Reduce downtime, improve customer

X Intelligent/
experience

—ExpertSystens—

« Multi-model-based machine learning predictive analytics

System of

loT Value Creation

= Prescriptive solutions enhance processes, reduce costs

and increase productivity Systems

Deep Learning Artificial

Digital Twin Intelligence (Al)
Artificial

Product, :
oy Intelligence (Al)

Production, -5

T

Performance  Closed Loop (CLXx)

Energy

Consumption
Usage

Optimization

Augmented Reality
Virtual Reality

@

P ETERTT2019 Digital Transformation =~ 7o

Prescriptive §j Transparency

Augmented Reality,
Virtual Reality x

S

>



