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Falko Lameter

CIO, KAESER Kompressoren SE

Responsible for information technology

and organization at Kaeser Compressors.

Established digital information
processing across the entire company.

Early initiator and driver of enterprise
digitalization.

Played golf only once and then scored a
hole-in-one.

Amogh Umbarkar

VP, SAP T&l Big Data

Responsible for the Customer adoption
and Ecosystem collaboration

Passionate about adopting and delivering
innovation to achieve better business
outcomes

Leads the Big Data Customer Advisory
Board to bring Thought Leadership for
driving continuous product innovation.
Avid Soccer fan
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Legal 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, and SAP’s strategy and possible future developments, products, and platforms, directions, and functionality are all
subject to change and may be changed by SAP at any time for any reason without notice. The information in this documentis not a commitment, promise,
or legal obligation to deliver any material, code, or functionality. This documentis provided without

a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, fitness for a particular purpose, or
noninfringement. This documentis 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’s willful misconduct or gross negligence.

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.

For all recentand planned innovations, potential data protection and privacy features include simplified deletion of personal data, reporting

of personal data to an identified data subject, restricted access to personal data, masking of personal data, read access logging to special categories of
personal data, change logging of personal data, and consent management mechanisms.
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SAP Strategy — Deliver the Intelligent Enterprise

>

Customer
Experience

THE INTELLIGENT ENTERPRISE
features 3 KEY COMPONENTS

© 2019 SAP SE or an SAP affiliate company. All rights reserved.
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Digital Platform: Unlock data-driven intelligence and innovation

Unified data management to capture
real-time value from different types of data

.
- ~~

SAP Data Hub S

Data “es

Management

ff

SAP HANA

SAP Data Hub
provides data
orchestration and
metadata
management across
heterogeneous data
sources

SAP HANA powers
SAP applications as
the foundation of
high-performance
data warehousing
and analytics

Next-generation data
management expands
SAP HANA in-memory
database to address
structured and
unstructured data use
cases and external
data

© 2019 SAP SE or an SAP affiliate company. All rights reserved.

Digital

Best-in-class digital platform for new app
development, extensions, and integration

P SAP Cloud Platform
Cloud

Platform
SAP API Business Hub

Marketplace for
ecosystem to build
new innovations
leveraging APIs and
business services

Delivering deep
data and process
integrations
through APIs and
microservices

Platform for extending

the business processes
of the Intelligent Suite and
enabling new innovations



SAP Data Hub — Unified Data Orchestration, Integration & Processing

loT Machine Learning Analytics / BW
SAP Data Hub Enterprise applications (APIs, |
ABAP B2B <P Business Processes, Business !
4 Integration Functions, etc.) |
| | oo
. % b . {rp  Cloud Stores (S3. GCS.
) . ® S WASBetc)
[ o ][ s ] sy Data Lake @
SAp < = <%  Workflow ‘ Hadoop / Hive / Spark etc.
BW Process Data Services HANA \ 4 ]
Chains Jobs Flowgraphs ) - -
| Metadata Management /tl:/ : - e,
-~ ata w arehouses \
gE Data Marts
Orchestration @ Enterori % Databases (Oracle, SQL
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Business Business = ™
2 e i ; = T \
Apps ‘ Services ’ j Integration & Ingestion :cl Streams / %2 1oT devices, Things, etc. i
- - :l: semi- PG |
structured % E&fka, MQTT, Google Sub/Pub, |
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SAP Applications External and distributed data sour%es
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SAP Data Intelligence — Data Science Platform & SAP Data Hub aaS

Data science, machine learning, and data orchestration
Currently in Beta

Goal / Vision
Machine Learning & Data Science Platform

Orchestration | Integration | Operationalization

Machine Learning IDE
ML research | Model publishing | Lifecycle management

SAP Data Hub as a Service as foundation
and flexible execution environment

Tight integration into existing
machine learning services

Manage thousands of models LY. Data Model Service
in production A Q’_ EETE Creation Deployment &
.. Operations
Automate retraining, g ~
maintenance, and retirement
Embed into SAP applications Intelligence Enterprise Data

. : Suit S
Stay compliant and auditable uite ources

ML & Data Science Repository

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 7




Three things to bring back home...

1. Thereis a Strategy for Innovation with landmarks,
but not a project plan. Iterate to success.

2. Digitalization spans across the whole Enterprise,
Processes and the Product Lifecycle.

Collect ’
& Manage

3. Follow the data journey

Kaeser Kompressoren SE, April 2019
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Operationalize

KAESER
KOMPRESSOREN B
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KAESER Kompressoren SE @

A mid-size enterprise with a strong technology footprint and a proven early adopter

One of the world’s 0R9 Manufacturing
leading manufacturer for Q.Eﬁ 6000+ in Germany
energy-efficient
compressed air systems

A

Over 6000 employees
worldwide

D

\ ¢ Q "I]‘*

" #1100

Founded 100 years ago Global Sales & Service

In 1919 by Carl Kaeser iIn EMEA, Americas, APAC
in Coburg, Germany

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 9



A Customer-Centric Digital Supply Chain @

Digitalizing the entire product lifecycle

Asset Management SMART ENGINEERING

z/ B 1
’ = l——-;:~.

-

Industrie 4.0/Industrial loT SIGMA AIR MANAGER 4.0

W

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 10



Exemplary Compressed Air Station @

Sigma Air Manager 4.0

Simulation based process control
Slefa sy anae=sc o for compressed air production
with highestenergy efficiency

Process Sensors

N —on ' I/0

SIGMA NETWORK

(IP-Kommunikation)

SIGMA CONTROL 2 4 ] Air Treatment
Compressor Control :

Screw Compressors

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 11



Lifecycle of a Compressed Air Station @

KAESER Smart Engineering
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Acquisition
As-is & Air Demand Analysis

Planning

Solution planning, simulation & documentation
Solution proposal

Realization
ATP, MTO, ETO, ..., Installation (Sub-Contracting)

Commissioning
Integrate into PAMS & Service

Operation

Run Predictive Maintenance & Service

Decommissioning

www.kaeser.com / Page 12



KAESER Smart Products Digital Twin
Connect Digitally to Asset Management Reality °

aesen

N

KAESER
Asset Intelligence KAESER
Smart Products
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SAP Asset Intelligence Management, : SAP Intelligent Product Design,
SAP Predictive Maintenance & Service Deliver Engineering and Manufacturing

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 13



Evolution of the Digital Twin @

From Data Repository to Intelligent Orchestrator

P> ¢ Intelligent
\\:r‘ Enterprise

Intelligence

%m oﬂﬂﬂlﬂo @] Predictive

Enterprise

Analytics Control Simulation

Connected
Enterprise

Model Data Uniqueness Monitor

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 14



KAESER Smart Asset — Track & Trace @

Supplier KAESER Product

-
P

S T _ k =
= § o WJ'” i
e — i ' £, \\\\\\ =
=———— . j'/f' |
- SN .

Material-Serial-Number (component) Material-Serial-Number (final product)
Technical Documentation Equipment list
Manuals Final inspection data

Spare Parts Lists
Certificates

iBase

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 15




KAESER Smart Asset — Lifecycle KAESER |

Partners

Complementary Equipment

Distributors

Installation by Sub-Contractor

Engineered Components llﬂf;—l i || [ ==
= I | OEMs
Maintenance, Repair and Operations Operators

EPCCs

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 16




KAESER Plant Control Center KAESER

SAP Predictive Maintenance and Service On-Premise
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The digital twin of all KAESER products, forming an Innovation

Backbone

2 ¢ a FE
KOMPRESSOREN

v 12312-1241213422 (Druckluftstation MobilAir)

[
Z .Ll 5044920 (ASD 50 SFC 8,5bar 400/50 EU)

I
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KAESER Business Collaboration @

Dealers A Engineering
2 @ erators R N ) $
P DT g Offices -

- “-.-\- &8 ;

Pértne'rs,__;,._;_;_:_'_,é_ - OEM & Accounts

Acquisition Plannlng > Reallzatlon " Comm|SS|on|ng

7

KAESER
Asset Intelligence Network

o

R

Data Protection Collaboration Services Logistics Services
Security & Compliance Learning Services




Agile Data Science Methodology for Insight Generation

I Data-driven insight generation requires rapid prototyping from

loT Data® Insights problem formulation through a business user to machine

learning model developmentby a data scientist and joint result
assessment

Prototyping organized in cycles analogously to agile
development methodology

v

T

Integrate into

Productive Solution Key enabler: unified accessto all relevant data sources
_ _ Upon achieving desired model quality and business value

Evaluate ML . o Formalize Business transition to productive mode and integration into live solution
Model Quality Problem for business users

SAP Predictive Maintenance and Service

SAP HANA

SAP Data Hub
Develop ML Enhance & .
Model * ¢ Explore Data SAP Analytics Cloud

R Notebooks

D Data stored in SAP Predictive Maintenance and Service OPE

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 20



From machine data into actionable insights

Current State of the Big Data Architecture

Customer Site

KAESER Data Center

SAP®S/AHANA

KAESER
KOMPRESSOREN [

{E!ﬁ Predictive Maintenance
~" and Service

SAP°C/4HANA

a
\ 4

Control Units Y Google Cloud kubernetes
mmf}hflm SAP DataHub Data Pipelines
Compressors Connection :: Metadata 5 §SAP Voraé
..... Management :: Management :: """ """
o g
Q SAPHANA: | [ Opject Store !

SAP°?Cloud Platform

SAP Analytics
Cloud

@0 SAP Cloud Platform

Internet Of Things
P Big Data
: : Services
@ Workflow

SAP Document
Center

Kaeser Kompressoren SE, April 2019
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Establishing an Enterprise Data Lake




Embarking on an Innovation Journey for Industry 4.0 bt .

Project Approach & Milestones

’ Spring 2019
Scrum Prepare for deploymentat scale

Operationalize the solution
Realize tangible business outcome

Autumn/ Winter 2018
_ Implement selected use case
Spring 2018 o Validate technical feasibility
Multiple business use cases identified (Re)Evaluate the business scenario -

and technical requirements i

Business challenge:
No central data repository with unified access

Limited insight into machine conditions

Goal:

Establish an enterprise data lake, serving
Engineering, Manufacturing, Service and

Customers

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 23



Use Case: Establish an Enterprise Data Lake fed by several ingest
paths, supporting the ad-hoc analysis of Compressor Data for
Service technicians

KAESER
KOMPRESSOREN B

What is needed Theidea

Collect & analyze huge amounts of data for

— Faster service cycles, predictive maintenance
— Optimized Product Development

— Nurturing the “Air as a Service” business model
— Data Science

Current Business Challenges
Limited remote insight into compressor operation

Manual and selective data extraction & conversion
— repetitive manual and time-consuming steps

No long-termanalysis
— individual Excel charts with limited data volume

No central repository for converted & analyzed data

Kaeser Kompressoren SE, April 2019

Automated & guided uploads of machine data
—via loT Services and uploadsvia Service Portal

Automated Data Processing 7 =

— Use SAP Data Hub and create business
relevance by using context information
such as Customer Data, Supply Chain
Information or Machine specs

Build an Enterprise Data Lake
to be consumed by Service & Engineering,

>4
Data Scientists and Applications

www.kaeser.com / Page 24



Why SAP Data Hub

>

Different ingestion alternatives
E-Mail, File Upload, Stream

Performance
Kubernetes Cluster

KAESER
KOMPRESSOREN B

Extensibility via -@§#*docker

Vel

Use your own language
Python, Golang, NodeJS

q [
ﬁg’ sassenaans ..>\ % .....““““}‘ up ap up .....“““.} % ceses “.“.} ._
_ L\
Machine Inbox Processing Hot, Warm, Cold Access data
Differentcompressortypes Storage
‘ “r
v
ﬁﬁ . SAP Vora Client
Merge master data Data volume Schema evolution Operators to access the

Use contextfrom
Business Systems (e.g.S/4,C/4)

80k compressors globally
10 GB raw data per compressor & year

various data storages
GCS, HDFS, File, HANA, Vora

VVVV.AnacToScCl.LUIT /Page 25



Data Processing o .

via Pipelines in SAP Data Hub

Ingest Transform Process & Persist Visualize

_, .= Cold: SC2 i~ —
3 g e \A 5
Cold: SAM Hot: HANA '

.
[ ]

(]
] o)
i
W, |ia
W
a0
0

e L ’ s =
Z o o) e Cold: HDFS - — - # 8

Retrieve Mails Decrypt & verify received data PersistRAW datain VoraDisc Engine DataExplorer

from Corporate Inbox Convertbinary datainto (Streaming Tables) Applicationon

Crawlcontentfrom readable format, SC2/SAM Calculate aggregates in pipelines HANA XSA

SAP Document Center/ formatto CSV and Parquet and store results in HANA (2 min, 1 hour) Standardized

SAP |oT Services File Storeinto Cold (Object) Store Combine hourly files Reporting

Upload and prepare further processing into monthly packages on HDFS (parquet) via SAP Analytics

Store unmodifiedingestin (Parquet) Cloud

RAW (Object) Store Data Science
Scripts via Jupyter
Notebooks

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 26



Faster insight improving service handling
and building reliable products

]

Faster Turnaround Times Cutting-edge technology with Self-service data insights
Reduced cost of service cloud native architecture Democratization of data

. Scalability / Flexibilit :
Optimized Product cRianlity £ Fexibiity Added value service for

Development Central data repository subsidiaries and partners
Improved reliability Simpler governance Increased loyalty

Enablement of
new revenue streams
Compressed Air ,as a Service”®

Kaeser Kompressoren SE, April 2019 www.kaeser.com / Page 27



SAP Data Hub

Product road map overview — Key innovations

Recent innovations

SAP Data Hub in the cloud
Deployments on Amazon Web Services,
Microsoft Azure, Google Cloud Platform
Supporting Big Data services from SAP as
storage

Metadata governance
Metadata catalog and search
Visual data lineage for catalog objects
Data profiles with businessrules
Semantical data extraction for SAP systems
(such as SAP S/4HANA, SAP ERP)

Data pipelining (distributed runtime)
Embedded ML: Tensor flow, Spark ML, Python,
R, integration with SAP Leonardo Machine
Learning Foundation
Data snapshots for SAP BW/4HANA and SAP
HANA
Predefined anonymization, data masking, and
data quality operations
Integrated diagnostic framework

Application integration and content
Release offirst SAP Data Hub—based industry
applications — such as total workforce insights
Enhanced connectivity such as DB2, MS SQL
Server, MySQL, Google Big Query

2019 —Planned innovations?

SAP Data Hub in the cloud
SAP Data Hub as managed service on SAP
Cloud Platform
Further certifications for Huawei, Alibaba Cloud

Metadata governance
Extract SAP semantics (such as business
objects)
Businesstermsand glossary
Integration with SAP Information Steward
Embedded data preparation capabilities

Data pipelining (distributed runtime)
Agnostic multi-cloud processing
SQL processing for data streams
Create visual data pipeline applications

Application integration and content
Data and meta data extraction for all SAP cloud
solutions (such as SAP Fieldglass and SAP
Concur solutions)
Model, deploy, and push down processing
logicto ABAP-based systems
CDC for core data services views rightat the
source

Foundation for data science and ML
Pipelines to prepare, training, interfere, and
validate with built-in supportfor standard SAP
and non-SAP data sources and algorithms
Notebook integration out of the box

1. This is the current state of planning and may be changed by SAP at any time w ithout notice.

© 2019 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

SAP Data Hub in the cloud
Further data center and cloud provider
availability

Metadata governance

Team collaboration with social mechanisms
(votes, likes, shares,and more)

Information policymanagementcompliance
dashboard

Self-learning metadata management

Semantical data extraction for SAP systems
(suchas SAP S/4AHANA, SAP ERP)

Data pipelining (distributed runtime)

Embed ML-based operations and processes
(automated-curation, generate new data,
missing value suggestion, and more)

Suggestcomplementarydatasetto the ones
currently considered byusers

Proactive tuning and self-correcting
Application integration and content
Expand native connectivity driven by market

Provide templates and predefined/extendable
content for on-premise and cloud industry
models and applications

Predefined partner contentdelivery

Enable the data-driven enterprise

Enable data-driven and completelyautomated
(Big) Data enterprise applications

Supportnew application paradigms
Enable a simple, holistic data managementview

Evolution of enterpriseinformation management
Unify existing capabilities
Simplifydata integration portfolio
Comprehensive landscape management

End-to-end business application and processes

Delivery of applications for business scenarios and
industryuse cases

28
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Thank You.
Questions?




Take the Session Survey.

We want to hear from
you! Be sure to complete
the session evaluation on
the SAPPHIRE NOW and
ASUG Annual Conference
mobile app.




Presentation Materials

Access the slides from 2019 ASUG Annual Conference here:
http://info.asug.com/2019-ac-slides



http://info.asug.com/2019-ac-slides

Q&A

For questions after this session, contact us at [falko.lameter@kaeser.com] and
[amogh.umbarkar@sap.com].




Let’s Be Social.

Stay connected. Share your SAP experiences anytime, anywhere.
Join the ASUG conversation on social media: @ASUG365 #ASUG

You




