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DISCLAIMER

The information in this presentation is confidential and proprietary to SAP and may not be disclosed without the
permission of SAP. This presentation is not subject to your license agreement or any other service or subscription
agreement with SAP. SAP has no obligation to pursue any course of business outlined in this document or any
related presentation, or to develop or release any functionality mentioned therein. This document, or any related
presentation about SAP’s strategy and possible future developments, directions, and functionality of products
and/or platforms, are all subject to change and may be changed by SAP at any time for any reason without notice.
The information in this document is not a commitment, promise, or legal obligation to deliver any material, code, or
functionality. This document is provided without a warranty of any kind, either express or implied, including but not
limited to, the implied warranties of merchantability, fithess for a particular purpose, or non-infringement. This
document is for informational purposes and may not be incorporated into a contract. SAP assumes no responsibility
for errors or omissions in this document, except if such damages were caused by SAP intentionally or grossly
negligent.

All forward-looking statements are subject to various risks and uncertainties that could cause actual results to differ
materially from expectations. Readers are cautioned not to place undue reliance on these forward-looking
statements, which speak only as of their dates, and they should not be relied upon in making purchasing decisions.
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MES today
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MES =
an IT system of standard functions and features

® Ensure self-sustaining operations in production
=> ,horizontal integration®

= provide functionality that reaches beyond
manufacturing execution

® Real-time capabilities and failure-proof operations
= machine / automation integration

® Avoid interfaces — all required functions from one system
source

= lack of mutual understanding and acceptance
= lack of end-to-end process thinking and acting



MES in the Era of Industrie 4.0

Cyber Security

Internet of Things
N9 Lot size of 1

Virtualization & Cloud

Predictive ...

Big./ Smart Data Cyber Physical Systems

Machine2Machine

Machine-as-a-Service
Hyper Connectivity

Networked Business Models

OT-IT Convergence
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Market Trends Influenced by the Digital Transformation
... Challenging Production

»
)
»
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Time to market
Innovative (smart) products
New business models
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» Highly configurable products
» Individualized products
» Service-enabled solutions

» High flexibility & productivity
» Innovative technologies

» Employee enablement &
empowerment



The Internet of Things and its Impact on Manufacturing

Time to change paradigms !

Industrial Internet of Things

SCADA/ HMI

Machine Layer
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New business models impacting product design
and capabilities — responsiveness of process
stakeholders — required product serviceablility

Product individualization

More configurable products & higher degree of
configuration

= increasing number of variants

= decreasing lot sizes — down to a lot size of 1

Product prices not to increase considerably

Highly agile and adoptable to change
Produce at mass production costs

CHANGE PARADIGMS !
= no longer: production vs. non-production

Internet of Things

= in future: Manufacturing Executionis A NETWORKED TASK to be performed

considering and deploying all “resources” that are

necessary | available | that provide the required skills a/o capabilities



The Internet of Things and its Impact on Manufacturing
OT-IT Convergence: Understanding and doing it the right way

Industrial loT scenarios «—  QOT-|T Convergence —> External loT scenarios

Internet of Things

Internet of Things

Industrial Internet of Things Industrial

Internet of Things » New, connected
business models

» ... where Manufacturing
Execution is

® a3 NETWORKED task to be

SCADA/HMI performed : SMART THINGS | DEVICES

® deploying all available and
Machine Layer necessary resources
(humans, technology,
systems, ...)

» Business networks
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MES TOMORROW

MANUFACTURING

EXECUTION

= Task to be performed |

SYSTEM

m = Synonym: NETWORK
= Intermodal acting of
systems, resources,

technologies, humans
&8 "A&

ﬁ
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Connecting Production to the Internet of Things

INTEGRATIONISCENARIOS
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Key Enablers

Machine Cloud E-Commerce

Service
Provider

Consumer/ Business
3 Customer Networks

SAP Enterprise Applications
S/AHANA
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‘||||| |||||, SAP Manufacturing
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Comprenensive Integration E2E
9

Human Factol Support E2E
9

InSightte’ Action E2E
9

... POWEred by open platforms
and common technoelogy and
communication standards



SAP Open Integrated Factory

SAP

Product configuration

Web ShOp Select customlogo plate

Describe individualization
Place order

Production plan

Bill of materials (BoM)
Variant management
Production steps

SAP , ,
M Es Production details management
Detailed and flexible
(ME & MIl)

Production steps / routing
ORCHESTRATION Shop floor controls for each step

Caching of master/recipe data — shop order data —
routing options

Mapping of ME production details
to PLC control parameters (recipe)

Empty material carrier available

Machine

Requests order + control parameters from
orchestration layer
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Service

Sales order status update

Serial Numbers

Quality results per lot

Order confirmation

Inventory update & equipment usage

Log parametric data
Tolerance checks
Return ,,conformance” or ,non-conformance” decisions

Update device history record

Mapping of data returned from PLC to ME production details
Buffering of data
Transfer data to orchestration layer

Machine Unit reports completion of particular job and
requests next operation
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N
Ask questions differently — ask N EW questions !

Eliminate the management of business logic (= machine parameters) from the automation layer
Don‘t program—configure!

Your production control system (MES) can adequately support any operation‘s execution mode
(> manual / automated)

Your manufacturing execution system should take the role of an ORCHESTRATION LAYER

Not all functions and features required to execute as planned / as specified need to be provided by
one single-source IT system = be smart — integrate!

14
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ebm-papst: 2015 Winner of the “Landmarks in the Land of Ideas” Contest
“Urban Space. Rural Space. Cyber Space! Innovations for a Digital World.” *

With more than 15,000 products
enabled by and 650 engineers and technicians,

SAP Manufacturing Execution, German ebm-papst implemented SAP MES
fan and motor producer in 2009 to centralize control of its

production operations.

As aresult, its suppliers and
international locations are

“ incorporated fully in the digital
Staged by the Germany — Land of information flow. And employees

Ideas’ initiative. can also track an individual
product’s status at any point in the

production process.

* 2015 contest theme

ebmpapst

‘ ‘ “The benefit of 10T for our customers is our high flexibility with
regards to new requirements. We can offer a high number of
varieties with different lot sizes at short supply times.” , ,

Patrick Reinwald — ITP Head of Industry Solutions and Intelligence, ebm-papst Glistoner
at SAP Executive Summit loT — Berlin, September 16/17, 2015 Video
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SAP_ebm-papst_360_1024x576_20111118.wmv
https://youtu.be/zg-12uRT0rQ

KAESER Mobilair
Compressed Air — from ldea to Performance

= SAP AssenlntelligencedNetwork
———1 q KAESER -
Service Provider T3y = Machine Cloud %
ﬁ o I O
i) >
Customer
DIGITAL TWIN
DH PRSNGSR Flexibility Design & Engineering

Human Factor Support
Configuration & Individualization

Knowledge Base Management Chanee Menssement

@ Serialization ="
ERE e = Assembly
Traceability T il

Supplier / Vendor ?ﬂ EF process | components | service, n Component Manufacturing

Build as designed/planned
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e
Ask questions differently — ask NE W questions!

© 2017 SAP SE or an

These are the ones to be run locally — because issues imposed by external telecommunication infrastructure are
beyond your control

All functions and resources that do not need to be available in a fail-safe mode
“ can be managed centrally
" access to remote (centrally managed) functions and information via web browser, web service, etc.

" especially reporting and analytical functions will profit from a centralized deployment approach (= TCO)
since an eventually high-end solution infrastructure — e.g. necessary to manage multi-source ,big data“ and
sophisticated real-time analytics — pays off when managed centrally and deployed cross-plant, whether
managed on-premise or in the cloud
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“Manufacturing In the*dl conomy reqwres connected aﬂ\F
intelligent solutions that empov%r production workers, make v_
manufacturing processes more transparent and efﬁment and E

enable turnlng Insight into |mmed|ate action.

In Industrle 4.0, software and technology are key enablers for
innovation.” )

= Bernd Leukert A | ‘ ‘ i
Member of the Executive Board SAP SE

— < . i B A | . il . S A L A . . A A ., Bl Il

SAP Open Integrated Factory
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Thank you.

Martina Weidner
Solution Advisor Manufacturing & 10T / Industrie 4.0

SAP Deutschland AG & Co. KG
Hasso-Plattner-Ring 7
D-69190 Walldorf

T. +49 (6227) 7 43878
M: +49 (160) 3603 100
mailto:martina.weidner@sap.com
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No part of this publication may be reproduced or transmitted in any form or for any purpose without the express permission of SAP SE or an SAP affiliate company.

The information contained herein may be changed without prior notice. Some software products marketed by SAP SE and its distributors contain proprietary software components
of other software vendors. National product specifications may vary.

These materials are provided by SAP SE or an SAP affiliate company for informational purposes only, without representation or warranty of any kind, and SAP or its affiliated
companies shall not be liable for errors or omissions with respect to the materials. The only warranties for SAP or SAP affiliate company products and services are those that are
set forth in the express warranty statements accompanying such products and services, if any. Nothing herein should be construed as constituting an additional warranty.

In particular, SAP SE or its affiliated companies have no obligation to pursue any course of business outlined in this document or any related presentation, or to develop or release
any functionality mentioned therein. This document, or any related presentation, and SAP SE’s or its affiliated companies’ strategy and possible future developments, products,
and/or platform directions and functionality are all subject to change and may be changed by SAP SE or its affiliated companies at any time for any reason without notice. The
information in this document is not a commitment, promise, or legal obligation to deliver any material, code, or functionality. All forward-looking statements are subject to various
risks and uncertainties that could cause actual results to differ materially from expectations. Readers are cautioned not to place undue reliance on these forward-looking statements,
and they should not be relied upon in making purchasing decisions.

SAP and other SAP products and services mentioned herein as well as their respective logos are trademarks or registered trademarks of SAP SE (or an SAP affiliate company)
in Germany and other countries. All other product and service names mentioned are the trademarks of their respective companies.
See http://global.sap.com/corporate-en/legal/copyright/index.epx for additional trademark information and notices.
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