\

"'m/f:”””lﬂm I */ il

Q,
Wiy ye===
- »

Digitalization of the
Discrete Manufacturing Industry

Claudio Coradeschi, Discrete Manufacturing Value Engineering SAP Italia
May, 2017

CUSTOMER

'Run Simple



Inaustry 4.0

Why enable companies to become



,If you went to bed last night as an
Industrial company, you‘re going to wake up this
morning as a software and analytics company.”
Jeff Immelt, CEO of GE, Minds+Machines Summit 2014



Cisco predicts
the global loT
“Value at Stake”
will be $14.4T by
2022

SOURCE: Embracing the Internet of
Everything To Capture Your Share of
$14.4 Trillion, white paper published by
Cisco

© 2017 SAP SE or an SAP affiliate company.
© All rights reserved.
Customer 4

h
lo

$3.7 trillion

from improved
customer
experience

P

$3.0 trillion

from reduced
time to market

$14.4 trillion'—
Est. value of the global

Internet of Things
market by 2022

sy

$2.7 trillion
in supply chain
and logistics costs

y'

ﬁ
$2.5 trillion

In increased
employee
productivity

$2.5 trillion

in reduced


http://blogs-images.forbes.com/louiscolumbus/files/2015/12/14-4-Trillion-IoT.jpg
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38%

of the
companies have
from the
Index between 1955
and 2014
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Industry 4.0

Impression from ltaly Big data,
how collect,

. . where store but

How companies can integrate “what to do ?

Information Technology (business)
data with Operation Technology
(process) Data ?

BUSiness
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Products

Technology

Are equipment ready to
become cyber-physical
devices for Industry 4.0 ?

Customer (§]
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Industry 4.0 — Customers’ Perspectives

Fears

People knowledge not always available (data scientist)
Business case not clear / difficult to define the scope

Resistances

Internet infrastructure reliability
Products/machines not ready for connection

Expectation

Customer wants “More with Less”
Higher Profitability with new opportunities
“Piano Calenda”

© 2017 SAP SE or an SAP affiliate company. All rights reserved. Customer



90%

of CEOs believe the digital economy will impact their
industry, but less than 15% have a digital strategy

MIT Sloan & Capgemini



Industry 4.0

How enable companies to become



Digitalization for Industrial Machinery & Components
Value creation through deep process and data integration
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Connecting Things with People and Processes
SAP Leonardo Innovation Portfolio

SAP Leonardo Bridge

Connected Connected Connected Connected Connected Connected
Products Assets Fleet Infrastructure Markets People

=,

Fixed Asset Insights

Product Insights Mobile Asset Insights Building Insights Market Insights People and Work

Manufacturing

Goods and Equipment Execution Logistics Safety Construction Rural Areas People and Health

Manufacturing

Supply Networks
PRy Networks

Logistics Networks Energy Grids Urban Areas

People and Homes

SAP Leonardo SAP Leonardo Foundation
for Edge

Computing SAP Cloud Platform / SAP HANA Platform

© 2017 SAP SE or an SAP affiliate company. All rights reserved. Customer 11



Inaustry 4.0

Vision of a company



Imagine a
manufacturer of
Industrial robots

© 2017 SAP SE or an SAP affiliate company.
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Robot

Plant Hannover (16)

-~ ~ ~
SEat k- S,

Vertical Articulated 11 Gﬁ;c Vertical Articulated Robot N_021 11
Robot N_021 - .

A\ Tremendous increase of vibration indicates potential issue of a decelerator in the robot within the next 3 days. Max. Vibration: 10 mm

Vertical Articulated
Robot N_001

Service

Monitar Performance

Vertical Articulated 7
Robot N_003 m Vibration of Decelerator

Vertical Articulated 3
Robot N_005 mm 10

Vertical Articulated 5
Robot N_007 mm

vibration (mm)

Vertical Articulated 6
Robot N_009 mm

Vertical Articulated 5
Robot N_011 mm —— Threshold

Create Service Order



Noah Schmid

Plant Hannover (16) : Robot

~
r_

Vertical Articulated 11 ‘%? Vertical Articulated Robot N_021 11
Robot N_021 e e

A Tremendous increase of vibration indicates potential issue of a decelerator in the robot within the next 3 days. Max. Vibration: 10 mm

Vertical Articulated

Robot N_001 (lz) (=) @

Monitor Performance Service

Vertical Articulated 74 o e
Robot N_003 i Aachine Type

SEPARATOR
Machine Subtype: MSI 350-01-772

Vertical Articulated 3 m--a ::::::‘:... Detocted

Robot N_005 i RECOMMONDATION: _Locate unt and replace

Vertical Articulated 5
Robot N_007 iain

Proceed to Visual Work Instruction
Decelerator Replacement 001

Vertical Articulated 6
Robot N_009 i

Vertical Articulated o)
Robot N_011 i

Create Service Order
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Plant Hannover (16) = Robot

-~ ~ ~
SEat k- S,

Vertical Articulated 11 Gﬁ;c Vertical Articulated Robot N_021 11
Robot N_021 - .

A\ Tremendous increase of vibration indicates potential issue of a decelerator in the robot within the next 3 days. Max. Vibration: 10 mm

Vertical Articulated 8 T o
Robot N_001 = e ([E)])

r-.-lc-u;i-tar Performance Se-;ice
Vertical Articulated 7

Robot N_003 m Vibration of Decelerator

Estimated
Today Failure

Vertical Articulated 3
Robot N_005 mm -

Vertical Articulated 5
Robot N_007 m I

Health
A\

Vertical Articulated 6
Robot N_009 mm

0301 02 03 04 05 06 OF 08 0% 10 11 12 19 20 21 22 23 24 25 26 27 28 29 30 31

Vertical Articulated 5
Robot N_011 mm | Fault

Create Service Order



4500017982

18/03/2015

ltem (1)

Description

Decelerator

Internal Technician (0 / 2)

Technician Rating

Reinhard Kuntze

Bernd Schreiner

Type 47/15

Service Order

CeBIT Automation

Trammplatz 2 30159

CQuantity

— .
=7 MNoah Schmid "

Tremendous increase of vibration indicates cause

issue of a decelerator.
Hannover

16/03/2015

Hourly Rate

45 EUR

37 EUR

Status

o Available

Status
HK Mot Match

K Not Match

Check Business Network
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l'echnician — External

Technician

Johannes Dreher

Frank Zimmermann

Thomas Maie

Gerald Wagner

Jochen Lang

Friedrich Busch

Albrecht Schrempf

Anton Tischler

Ingo Bach

\/

v

endor (5/ 39)

Supplier Name

Talent onDemand

Talent onDemand

EVF Global

EVF Global

Talent onDemand

ManPower Co

EVF Global

ManPower Co

EVF Global

Business Network

Distance

19 km

45 km

45 km

38 km

42 km

55 km

69 km

45 km

62 km

Q

-

Hourly Rate

35EUR

32 EUR

31 EUR

28 EUR

32 EUR

30 EUR

32 EUR

33 EUR

33 EUR

p—

Noah Schmid

5‘ Recommend
J Match

J Match

' Match
 Match

¥ Not Match
¢ Not Match
A Not Match
A Not Match

N




4500017982

18/03/2015

Steps (3)

ltem (1)

MNo Description

Decelerator Type 471

Technician (1)
Technician

Johannes Dreher

Service Order

CeBit Automation

Trammplatz 2 30159 Hannover

Quantity

MNoah Schmid

Tremendous increase of vibration indicates cause
issue of a decelerator.

Status

 Available

Hourly Rate Status

JI5EUR g‘ Recommend

b
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Inaustry 4.0

Reality of a company



Dynamic Maintenance Management System: Trenitalia

Company

The company owns and operates a fleet of around 2.000
electro-trains, 2.000 locomotives and 30.000 coaches
and wagons.

5 Situation: 40% of maintenance effort is for corrective
maintenance. Maintenance of rolling stock has been
identified as one aspect of the Digital Transformation.
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Solution

Custom solution on SAP HANA

Data fusion between IT and OT data
Multidimensional assets description
Remote train diagnhostics

Engineering rules and predictive models
Indicators-based planning

Dynamic optimization of maintenance schedules

J

Process/Technology Innovation

= CONNECTED TRAINS oo TBANSACTIONAL SYSTEMS

& @

““RULE ENGINE|  PREDICTIVE ENGINE|
__ EXTERNAL DATA . ; . |
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Benefits

Higher asset availability leading to higher passenger
satisfaction

Less effort for corrective maintenance



The Internet of Things and its Impact on Manutfacturing
't is all about the opportunities to serve your customers better

Internal INDUSTRIAL loT scenarios <——-T » ExternalloT scenarios

/\ ERP Industrie 4.0
m Manufacturing industries &
/ - _\ MES J manufacturing processes !
Systems, things and devices
(\ (\ \ R in the shop floor

OIENI I | NETWOrKSS = Hm )
q‘ q‘ q‘ !‘ Machine Layer convergence ﬁﬁ

SMART industrial THINGS
SMART industrial DEVICES

’ SMART THINGS
SMART DEVICES
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Thank you.

Claudio Coradeschi

Discrete Industry Value Engineer — SAP ltalia
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© 2017 SAP SE or an SAP affiliate company. All rights reserved.

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 for additional trademark information and notices.
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