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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.

Except for your obligation to protect confidential information, 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 presentation or any related
document, or to develop or release any functionality mentioned therein.

This presentation, or any related document and SAP's strategy and possible future developments, products and or 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
presentation is not a commitment, promise or legal obligation to deliver any material, code or functionality. This presentation 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 presentation is for informational purposes and may not be incorporated into a contract. SAP
assumes no responsibility for errors or omissions in this presentation, except if such damages were caused by SAP’s intentional 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.
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The Digital Erais evolving into The Intelligence Era
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Cloud, Mobile & Big Data

1960s - 1980s 1990s - 2000s 2000s - 2010s 2010s -2020s
ENABLING TECHNOLOGIES ‘ .
Transistors & silicon Widespread PC adoption Mobile & Smartphone Machine learning (ML) and
revolution Broadband Internet ubiquity artificial intelligence (Al)
Large scale Mainframe ERP and business Cloud Computing Internet of things (loT) and
Computing adoption process technologies Social Networks distributed computing
Emergence of PC's Big Data Blockchain
Plant floor automation
CUSTOMER VALUE CREATION
Industrial Business Process Digital Intelligent
Automation Automation Transformation Enterprise
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Intelligent enterprises elevate employees to focus on higher-value tasks

Productivity 1 Industrial —» Business process —, Digital — Intelligent
automation automation transformation enterprises
Repetitive Tasks
Automation

1960s —1980s 1990s - 2000s 2000s - 2010s 2010s - 2020s Time
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SAP Strategy — Deliver the Intelligent Enterprise
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Intelligent Suite: Deliver intelligence across value chains

Intelligent applications for every line of business

SAP Digital AP CS:I/ 42ANA SAP
Manufacturing ou SuccessFactors
SAP Integrated = = .
Business Planning  [SHSE" SAP Fieldglass
‘. il .
SAPC/4HANA ) Manufacturing ~ Diital Core People 228 AP Ariba

@ & Supply Chain . : L Engagement

"""""""""""""""""" Network & Spend SAP Concur
Customer ‘ o el Management
Experience .- H\? el

Intelligent
Suite

Integration | Business Objectsl Master Data | Orchestration
25 Industries | 180+ Countries
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Intelligent Technologies: SAP Leonardo everywhere
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Digital Platform: Unlock data-driven intelligence and innovation

Unified data management to capture Best-in-class digital platform for new app
real-time value from different types of data olo11 development, extensions, and integration
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empowering

Products Assets Fleet Infrastructure Markets People Custom

Products Insights Fixed Asset Insights Mobile Asset Insights Building Insights Market Insights Work Health & Custom IoT/ML

Goods & Equipment Manufacturing Execution | ggistics Safety Construction Rural Areas Sports Homes Applications and
Leonardo Supply Networks Manufacturing Networks | ggistics Networks Energy Grids Urban Areas Extensions
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SAP BIG DATA SERVICES
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Big Data Is Complex, It Gets More Complex As You Scale

Acquire/install hardware ‘ Get Spark/Hadoop running ‘ Run in production at scale ‘ ... and keep up to date
24
X
o
g— Install and test
3 new software, tools 'U?gratde t
. Intrastructure
Infrastructure- Big Data _
as-a-Service Bootstrap Diagnose job problems Rebalance capacity

Broken components and nodes Additional nodes needed

Resource contention Jammed jobs

Deal with users’ Hung jobs

stack traces Performance tune

Integration problem
between tools

Hire administrator/Software
setup/Configuration

> Time
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Big Data as a Service Removes Complexity, Makes Scaling Easy For You

Acquire/install hardware ‘ Get Spark/Hadoop running ‘ Run in production at scale ‘ ... and keep up to date
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> In no time
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SAP Big Data Services : Big Data that just works
Enterprise-ready Hadoop and Spark fully managed by SAP
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Fast time to value Easier, faster scalability Operations support Lower TCO Enterprise ready
days not months with elastic scaling S0 your jobs get done for fast investment payback  for business-critical applications
Workbench
Business Search & Data Data Science Custom
Analytics Discovery Exploration & Modeling Applications —> _
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Unified Control Plane S
o
Automated Operations Center
Data Centers optimized for Hadoop
e Secure and compliant: KERBEROS, SOC2, HIPAA |2| -----------------------------------------------------------------------------
13 . . ”
for Hadoop at a self-service price” — Forrester
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Customer Use Case - 1 neusctar
Marketing Analytics

Neustar MarketShare DecisionCloud

Attribution analysis: measure, predict, and improve
the impact of marketing on revenue

Customers include retail, finance, hospitality,
pharma, auto, and tech companies

Massive, rapidly changing advertising data stored
and analyzed in Hadoop

~2.5 PB of data provisioned on
SAP Cloud Platform Big Data Services
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Customer Use Case - 1 neustar
Marketing Analytics

Challenges dueto inefficiencies of previous platform SAP Cloud Platform Big Data Services Benefits

Job processing taking too long Greater client satisfaction due to higher

Poor service reliability performance and reliability

Product development hampered More time to focus on analytics instead of

Service costs driven up Hadoop operations

Number of customers limited More effective resource allocation and cost
management

Increased solution competitiveness

Lower Cost Performance

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | INTERNAL
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Customer Use Case -1
Built for Performance

Superior reliability and efficiency drive performance

Job Completion Time

SAP
Big Data
Services EC2 Inefficiency
S3 Data Movement Inefficiency Failed Jobs
Amazon

100 200 300 400 500 600
Hours
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neustar

Big Data-optimized
infrastructure

HDFS, not object
storage

Data locality

No virtualization
overhead

Transparently
elastic
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Customer Use Case - 2
Big Data Warehouse with HANA and BDS

| SAP Cloud Platform

Enabling transparency between Retailers and %l
Vendors SAP Big Data Services SAP HANA

Customers E Gitaobleau
. i . i s OLAP In- Memory
Provides technology and expertise for retailers, suppliers § Load, then Hive
and distributors to improve collaboration through data, transform
payments, and analytics. :i ’ E _ . . i
& (el spak’ “Si, J“pytjr
. . Relational S
Customer network includes over 30,000 retail outlets and et Infinite Eiastc Data SDA
over 3,000 distributors s orage Compute Fj:fg’;;;
Unstructured -
— 3 Hadoop and Spark
. . . . ¢ In the Cloud
Challenges due to inefficiencies of previous platform e * S
eblogs
Poor service reliability — User applications running slow or
timing out due to concurrency issues
Why SAP ?

Data Velocity — Long nightly daily batch window. Often
completed during business hours. Cost effective but also highly performant landscape : Use HANA for high

performance reporting requirements for customers & use SAP BDS to

Business units not having access to the most accurate and collect and store high volume of data from 30.000 retail outlets

up-to-date information about their customers
Using Spark for the production pipeline will reduce the nightly batch

window, thus business will be able perform analysis on the most recent

Rising Maintenance costs
data
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SAP DATA HUB
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How to accelerate Smart Infrastructure Development ?

All

50,518 awn 4,068 units 35,321 cwn 12,840,808

Denmark

United

Kingdom
. Belarus

Ireland

Poland

France
Hungary

Romania
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Fine Dust Grid Load

34.52 74.98

pg/m* %

Electric Vehicles Share Storage Capacity
1.99 768.01

% Mwh

Municipalities need to create a more “green” environment but don’t
necessarily have visibility to the most effective investment options and the
infrastructure required

Grid Operators “know” energy production and consumption patterns & can
recommend where and what to invest on renewable energy

Create new revenue streams by providing advisory services to Municipalities
on enabling “Green Cities”

Create a unified view of all customers, assets, energy consumption &
production values , grid load, energy price data and other related datasets
across the country

Simulation capability on different renewable energy investment options using
Machine Learning

Easily combine datasets from multiple different systems :
Customer & Energy Consumption (SAP Utilities)
Assets and Capacity (SAP ERP and non-SAP CRM)
Grid Load (Historian/Scada systems)
Energy Pricing, Weather, Finedust data (online - opensources)

Predict Future Grid Load by running a Machine Learning algorithm on the combined
data set

Provide E2E monitoring on the overall process , quickly identify errors 19



Modern Landscapes

Ad-hoc Bl Databases
Reports Analytics
Data Warehouse

Data Integration (ETL, CDC, Data Quality)

ERP,CRM

eto.. Legacy DB Files

Handling large volumes of data is not the main concern
Enable early insights on all levels of data
Ensure integrated analytics across the enterprise
Not just on-premise but distributed
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. trainin
enrichment joins g Eé
parsing masking modeling Applications
publish/subscribe  Big ata d
Bl/Analytics
Raw Data / /’
> \* Enterprise Data (e.g. ERP) @
/’ / / ’/ UNions Machine Learning
S0 m I
— \f metadata extraction _
Microservices
o cleansin filterin -
validation g 9 matching

feature extraction

ETL or DWH are not the answer
Data formats, granularity, streams & flexible structures
Apply logic to the data, not data to the logic
Not just batch but also real-time

20



SAP Data Hub

SAP Data Hub enables agile management of data in a diverse landscape across the organization.

This enterprise-ready solution provides

using , like machine learning (ML).
Visibility Orchestration Management Governance
Centralized View Seamless, :? Scheduling, Data Lineage,
of all data sources Flexible, Agile Monitoring, Lifecycle Metadata Catalog

Data Movement Management
Scalability
@ Deployment
flexibility, cloud
. scalability
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Security
Authorization, Policy
Enforcement
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SAP Data Hub

Big Data Warehousing

SAP Data Hub

o319
k&

Data lakes Enterprise data warehouse

connectivity
integration SAP
BW Hadoop/S3/Azure

Data Preparation Metadata Explorer
multiple systems
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Internet of Things

@—L-E)
[%‘%r SAP Data Hub

loT apps (SAP Cloud Platform)
Data processing and orchestration
Big Data lakes
Ingestion and stream
loT gateway and services

Sensors

streaming SCP ot
kafka events

cloud loT Sensors

Data Science

'l'\

Tensorflow

SAP Data Hub

o
- 20700
5%,
$308%

SAP Leonardo
Machine Learning
Foundation

Spoﬂ(f
MLIib

Machine Learning
Python _ _
R Cl/ CD Script Automation

Tensorflow

22



Customer Use Case -1

Renewable Assets

Wasserkraft

Windenergie

Installation Potential

Share of renewables (62.1%)

10.5% g gog

Simulation

Impact of Future Grid Load (%

Today 7 79

fomerr _ el

Required Grid Investment

New Transformers Inc Grid Required
il 11,105 81

Cast implication

Environmental Impact

Carbon dioxide Passenger Cars
Metric tons Taken off the road for 1 yr

21,655 5,906
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Required Investment (Millions)

Cumulated Income Over Time

Investment Decision

149.2 % 13.4 vrs 62.1 %

eon

Municipalities need to create a more “green” environment but don’t
necessarily have visibility to the most effective investment options and the
infrastructure required

Grid Operators “know” energy production and consumption patterns & can
recommend where and what to invest on renewable energy

Create new revenue streams by providing advisory services to Municipalities
on enabling “Green Cities”

Create a unified view of all customers, assets, energy consumption &
production values , grid load, energy price data and other related datasets
across the country

Simulation capability on different renewable energy investment options using
Machine Learning

Using data pipelines; easily combine datasets from multiple different systems :
Customer & Energy Consumption (SAP Utilities)
Assets and Capacity (SAP ERP and non-SAP CRM)
Grid Load (Historian/Scada systems)
Energy Pricing, Weather, Finedust data (online - opensources)
Predict Future Data Load by running a Python script on the combined data set

Provide E2E monitoring on the overall process , quickly identify errors
23



Customer Use Case -1
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Customer Use Case -1

Combine Energy Production, Customer, Location, Grid Load information and Predict Future Grid Load

B T I T TP b or s seea —) ot wreriatiaeer b ossrmasa ] -

=/ HANA_EON_GridAnalysis
Destinations (4)
Q—] Data Sets (10)

(2] Tasks (5)

Flowgraph Flowgraph Flowgraph Data Pipeline
| ® EnrichCustomerProduction Last
EnrichRenewablesProduction EnrichCustomerProduction GridLoadSimulation RModelSimulation ;
»] ® EnrichGridLoad .
w»| ® EnrichRenewablesProduction Trigger
w»| ® GridLoadSimulation
»] ® RModelSimulation Flowgraph
- EnrichGridLoad
S Task Workflows (1)
[ ]
Predict Future Grid Load SAR4

SAP HANA Client

< Y A < 3
| 1-2

Wial=

VORA loader SAP Vora Client Python3Cperator 1:2 Multiplexer Terminal

ToString Converter
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Customer Use Case - 2

« ERP Data

Sensors

* pressure

+ temperature
I

Raw material
Molding press ]A

+ IR image features

IR cameras
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Proactively identify faults in manufacturing moulding process to reduce
cost related to waste and re-work

Use Machine Learning to detect quality deviations in end products

3 different data sets are used for the predictive model :
Pressure and Temperature values before and after moulding
IR Images before and after moulding

Logistics data from SAP ERP on suppliers

Using data pipelines; easily combine datasets from 3 different systems :
Pressure and Temperature sensors (Kafka)
IR Images (Hadoop)
Logistics data from SAP ERP (HANA)

Predict if the pressed material is faulty or not by feeding the combined dataset
into a HANA Predictive Analytics Library procedure

Provide E2E monitoring on the overall process , quickly identify errors
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Customer Use Case - 2

SAP Data Hub

Orchestrate steps 1->2->3 m
Sensor Data
1 ) Stream Data SAP HANA Platform
o g 3. Classi
93 kaifka . .
4 Predictive
Join  ———--- +  Analysis
Image Data X

Library
: 2. Extract Features_’/
'l@'hadaap

Application Server
(XSA)
_ - I
Business &
logistics data

!

ERP Data

EY'S/4HANA)

e
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Start execution

Browser

25
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Customer Use Case - 2
SAP Data Hub Models

Stream Data

SADS

§g SAP HANA Client

Kafka Consumer2 1-2
1:2 Multiplexer

'Y‘

,C

ToString Converter

f

Constant Generator

A

Python2Operator

Trigger

Task Workflow
<Provide Description>
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Graph Terminator

Terminal

,O

ToMessage Converter

Data Pipeline

triggeringPipe

Kafka Producer Identify edges and split into segments

HDFS -+

HDFS Consumer

Piiamm
S

A

Python20perator

Combine Datasets and Run ML

Data Pipeline

StreamSensorData

Last

Data Pipeline

ImageProcessingPipeline

Identify local maxima and distribution

1k

Identify global maxima

SAP HANA Client

P ®

1:2 Multiplexer

Terminal

Graph Terminator

Data Pipeline

ClassifyQuality

Extract Features

28



QUESTIONS [

Ahmet Engin Tekin
Director, Global Customer Innovation — SAP
a.engin.tekin@sap.com
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SAP Intelligent Enterprise

SAP Leonardo Technologies

SAP HANA Data Management Suite

SAP Big Data Services

SAP Data Hub
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https://www.sap.com/uk/products/intelligent-enterprise.html
https://www.sap.com/uk/products/leonardo/emerging-technologies.html
https://www.sap.com/uk/products/technology-platforms/data-management.html
https://cloudplatform.sap.com/dmp/capabilities/us/product/SAP-Cloud-Platform-Big-Data-Services/b62d6db5-ffe8-4587-b5fb-8e6fd97fbc55
https://www.sap.com/uk/products/data-hub.html
mailto:a.engin.tekin@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 platforms, 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 www.sap.com/corporate-en/legal/copyright/index.epx for additional trademark information and notices.
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