SAP Intelligent Technologies
for Chemicals, Mill Products and Mining

Muriel Rakotomalala, Andreas Forster - SAP

September 28, 2022

THE BESTRUN SAP



“Al should be embedded in every product,
natively. It should not be separate; it needs
to be embedded”

Thomas Saueressig in Product Engineering 2022 Kick-Off



https://broadcast.sap.com/replay/220215_pe

From embedded Al to bring-your-own models

Al integrated into business processes and solutions

SAP Lit -
Intercompany Sales order SAP Cash  Workflow -tmos Returnable  Product & Pricing Intelligent expense Automatic invoice SAP.
personalized learning . . . Analytics
packaging Recommendations scanning processing Cloud

reconciliation automation  Application Intelligence recommendations

Ready-to-use Al Process Automation
|

|
| | | |
RPA Business Process

Service Data Document Business Bot Design  Bot Deployment Bot Analytics Workflow
Ticket Attribute Information Entity Rules Visibility

Intelligence ~ Recommendation  Extraction ~ Recognition

SAP Business Technology Platform
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Enterprise artificial intelligence
Al in business processes supported by SAP software

Best sending time optimization

Context-driven search content SPM commissions — Plan and team optimizer
Delivery performance Intelligent invoice scanning Spend analysis Expenselt Predictive forecasting
Product affinity e-mai Supplier risk Tailor trend, set merchandizing
Buying propensit o Digital assistant  Offer recommendation
Sales order automation y y SAP Cash Application
Sales performance Personalized learning recommendations
) . Contextual product Decision support for travel booking , )
Context-driven services o ) Slow or nonmoving materials
Solution intelligence o
Intelligent travel expense Propose material group Channel affinity
Pipeline management . . I
. ! . . Job analyzer Financial account reconciliation
HR service center ticket intelligence Deal scoring (HugScore)
Job match i ; ;
Service ticket intelligence i iDi -
d Automatic invoice processing Product affinity web Relationship intelligence
Automatic audit processing Product and pricing recommendations _ , . . o
Flight risk Resource planning and scheduling optimization
Resume match . SPM territ d t
Up-sell and cross-sell offers Next-sell recommendation erioryand gtoE Career explorer

|

Customer Manufacturing & Finance & Human
Supply Chain Procurement Resources
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SAP Road Map Explorer Products Processes Industries My Road Maps | X &  Disclaimer

Artificial Intellig... x x Q
Products v Processes v Industries v Focus Topics €@ v Suite Qualities v Earliest - Latest l i o<g

Q1 2022 CURRENT 14 Road Map Iltems X 3] Q2 2022 11 Road Map Items X ¢ 3 Q3 2022 6 Road Map Items b 3 Q4 2022 14 Road Map ltems X l€ 3 Q1 2(C
SAP SI4HANA 2021  +1
~ Account and Contact Management ~ Access Monitoring ~ Accounts Receivable » Account and Contact Management ~ Use
Microsoft Teams deal rooms for Basic service for security monitoring Payment advice engine Live data connection integration with Role
sales scenarios SAP Analytics Cloud man
“AP Cloud for Customer core applications v SAP Enterprise Threat Detection, cloud edition v SAP S/4HANA Cloud v SAP Cloud for Customer core applications v SAP”
~Ctivity Management and Visit Planning ~ Analytics Design ~ Business Entity Recognition ~ Activity Management and Visit Planning
Microsoft Teams deal rooms for Optimized View Mode Service availability in the US21 data Live data connection integration with
sales scenarios center SAP Analytics Cloud
SAP Cloud for Customer core applications v SAP Analytics Cloud v Business Entity Recognition v SAP Cloud for Customer core applications v
A~ Asset Maintenance Demand Processing ~ Business Entity Recognition » Demand Planning ~ Claims, Returns, and Refund Management
Leverage machine-learning (ML) Automated support for making Forecasting with external algorithms Live data connection integration with
algorithms to provide system... annotations to a document build in e.g. R or Python SAP Analytics Cloud
SAP S/4AHANA A Business Entity Recognition L SAP Integrated Business Planning for Supply Chain v SAP Cloud for Customer core applications v

SAP Road Map Explorer
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Intelligent via Improved Data Quality

7x Faster process

packaging specification information
from vendors

; "With the successful launch of our next-
>10 Related data management | I generation enterprise data

use cases identified where the management, we now have an
technology can enable process '

integrated, self-learning, scalable
s | . platform that frees experts from manual
50% | | N HHH" |”.!! e ﬂm N data entry and classification tasks when
0 Less time required for oo o i | .ﬂ. | 45k %4 ||.| @4  entering information in SAP ERP. This
systems maintenance i : .
results in tremendous efficiency
improvements and enhanced data

efficiencies

quality.."
- Frank Schmalle, Head of Enterprise Data
Management, Global IT @ EVONIK

Evonik Industries AG POWER TO CREATE

© 2022 SAP SE or an SAP affiliate company. All rights reserved. 7



Different persona working together to create value from data
SAP provides one platform to address a variety of perspectives & needs

Needs:
Easy to consume
insight
In-context
Information
Pre-build content

&

Business

Needs: Needs:
Flexible access to data Easy data access
Ease of use of given Flexible use of any tool
Algorithms and technology
End to end Business ML Model Development
Self-service with HANA ML

Business Data Data Scientist
SC|ent|st i

Needs:

Integration of new tech &
existing systems

Integrate Real-Time
Inference Pipelines
Integrate ML into business
processes

A

1
IT Lead /
Data Engineer

BUSINESS TECHNOLOGY PLATFORM

© 2022 SAP SE or an SAP affiliate company. All rights reserved.



Augmented Analytics

Make smarter and faster decisions with automated insights powered by machine learning

Conversational
Search to Insight

Vv Show Gross Margin by Product 2 other resuits.

n Mition USD | & | %

Finished Goods
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67.78

2
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Youth 60.97

v Recommended follow-ups

[ Gross Margin for Finished Goods over time for Unassigned

Gross Margin for Finished Goods over time by Profit Center

Gross Margin for Finished Goods over time by Product

Ask questions
conversationally and SAP
Analytics Cloud finds and

visualizes your answers

© 2022 SAP SE or an SAP affiliate company. All rights reserved.

Automated Insights
Smart Insights & Forecasting

Gross Margin in S
Margin per Workout Usage for Actual
How has this change

> The total for Thu, Dec 311
of 10% (55,429.82) compa
(533,299.57).

ntensity
seor | R =520

9 Smart Insights.”@

1alPilates

V' Filter
Outdoors @ Exclude What are the top con
= > Germany is the top GeoL«
Biking + Compare To ’ 10 values contribute 296,9

oA i
Break Axis > Germany is the top Locati

values contribute 296,910,
1 Intensity has the highest Gross Margin, showing a 135% deviation
». The total for @4 2020 was 123,393,087.38, an increase of 44%
,737.69) compared to Q3 2020 (85,646,349.69). View more...

> 201912 39766 is the top €
10 values contribute 850,5

> 39766 is the top Order Nu
values contribute 850,533.

> MEE is the top Region cor
average.

Automatically add
forecasts and find top
influencers in your data,
shown in natural language

Automated Discovery
Smart Discovery

Overview of Total Expected Revenue

Summary of Total Expected Revenue Analyze the distribution of Total Expected Revenue to see the rec
®
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Automatically generate
stories that reveals trends,
relationships, patterns, and

outliers in your data

Business
User

|
Frequency
e
|
B o
|

Predictive Analytics
Smart Predict

Global Performance Indicators

Predictive Power Prediction Confidence

Target Statistics

Data Partition Target Category
Training Yes

Training No

Validation Yes

Validation N

Influencer Contributions

Influencer Contribution

BODILY_INJURY_AMOUNT I
INCOME_CATEGORY | EE3

AGE I e

INCOME_ESTIMATE | B3

DAYS_TO_REPORT | =

Run regression and
classification scenarios,
and generate forecasts
without data scientists
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Business Business Data
User Scientist

Demo

SAC SmartPredict as a self-service analytics platform

© 2020 SAP SE or an SAP affiliate company. All rights reserved. 10



SAP Analytics Cloud 4 w A% Predictive Scenarios Q Q ljj &G ®

Home
Welcome to Predictive Scenarios

Files e ; . ; e ; : i e
Create predictive scenarios that make it easy to compare and choose the right predictive model for a business question requiring a prediction of future events or trends. Learn More..

Apps
Create New
Stories
Analytic Applications
Data Analyzer Slassificat Regress Time Series Forecast
Digital Boardroom
Recent Files (2)
Datasets
Name Description Created By Created On Changed By Changed On
Modeler
&8 product_planning_forecast Max Lautenbach Aug 17, 2022 11:40:29 Max Lautenbach Aug 17, 2022 11:41:46
Data Actions My Files / 1538914
Allocations &% product_planning_forecast_by_month Max Lautenbach Aug 16, 2022 18:04:21 Max Lautenbach Aug 16, 2022 18:04:48

Value Driver Trees

Wdictiue Scenarios

oo Multi Actions

[f] calendar

Content Network
Security
Transport

[  Connections

System




¥ SAP Analytics Cloud 4 w &% Predictive Scenarios Customer Churn Predictions - @ Q Q ':'?-j I'_’—‘_(‘ (?:' ML
Home + & @M
[ Files &  settings 63
Apps -~ General
Gl
Stories
Analytic Applications
Q
Data Analyzer . er @
£71  Digital Boardroom Customer Chum [
Z Edit Column Details
Datasets
| Predictive Goal
Modeler
k & Y
1)
Data Actions = > o : ¥ Contract Activity e
Click "Train" once you have configured your :
Allocations Predictive Model's settings. X1 Influencers
Value Driver Trees Train
Ve o\l Customer ID x
Predictive Scenarios | ) 4 3 =
25 2 [ . ) ®
2 (e
Multi Actions LA Off
1
Calendar < |

I

Content Network

Security

Transport

Connections

System >  Predictive Models (0)




Lo el oo = = I 25 o =
¥  SAP Analytics Cloud 14 w &% Predictive Scenarios | Customer Churn Prediction -~ (%) Q v o g ® ML
Home e [
Eiles Overview Influencer Contributions Confusion Matrix Profit Simulation Performance Curves @ Settings 50
Apps Training Active N General
Validation Churmed
Stories o )
Validation Active Model 1
Analytic Applications
Classification
Data Analyzer . . =
; Influencer Contributions o
Digital Boardroom o
Influencer Contribution
Datasets Average Marketing Activity (Bi-yearly) 15.74%
A Ti ( 14.09%
Modeler verage Visit Time (min) t ‘®
*4
Delta Revenue (Previous Month) 13.76%
: Customer Churn g
Data Actions
Pages per Visit 11.72% _
£ Edit Column Details
Allocations Customer Lifetime (days) - 8.81%
Predictive Goal
Value Driver Trees
* ()
(i)
Predictive Scenarios % Detected Target Q a © Contract Activity B
Multi Actions B Ferfect Model Influencers
B validation ~
Calendar B Random U \1
Customer 1D x e
50 @
Off
SEr 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Security % Population

Transport

Connections

System >  Predictive Models (1)




¥  SAP Analytics Cloud 4 w Lt Stories | New Story= ® Q Q -les g @ ML
Home ~ File Insert Data Format Display More - - .
Data 2 g a = i = i % - ST = = o Controls Edit RUEY
Files
Page 1
Apps 2 |

Customer Churn Results soo

y @ = Prediction Probability 2/
Stories

e (min) Pages per Visit Delta Revenue (Previous Month)  Revenue(Current Month)  Service Failure Rate(%6)  Customer Lifetime (days)  Product Abandonment  Prediction Probability

Analytic Applications Ak
Data Analyzer . ‘ _
! .
) v Table Structure Fé
Digital Boardroom
_ v| Adaptive Column Width
Datasets Arrange Totals / Parent Nodes Below
_ | Optimized Presentation (i)
Rows
Data Actions _ :
Customer ID )
Allocations _ Contract Activity 2
Value Driver Trees
l ' Columns
Predictive Scenarios _
Measures )
oo Multi Actions _ it d
= <4 Add Dimensions
Calendar
L] [
_ Measures (9)
' Average Mark ty (Bi-yearly), Average Visit Time (m
[ B
Content Network
_ Auto-size And Page Table Vertically (5)
Security
— v Properties
Transport .
View Mode
5 e
Crrhecions | Enable Explorer

Enable Data Analyzer

System




SAP HANA Cloud | ’

Automated or hand-crafted Data Scientist

Automated Predictive Library (APL)

=ds TP Association
> Framework that scales the use of Machine Learning ~i{; Classification % ana,yslisl
& Covers steps from variable selection, data preparation,
P \) variable encoding, missing value handling, outlier handling,
binning and banding, model testing and best model selection . R _ & outli
: - 1t #¢ Regression @ Outlier
, with global and local explainability L PN etection
Predictive Analysis Library (PAL)
Expert algorithm library, with over /] Time series g\ Recommender
B forecasting System
@ < Individual algorithms with full control for Data Scientists
Requires manual insight, ie for parameterization
Highly reproducible :% Cluster 459 Link prediction

AutoML based on PAL in development (currently in beta) —eo  analysis

© 2022 SAP SE or an SAP affiliate company. All rights reserved.



A

1
IT Lead /
Data Engineer

Realize Rapid Value from Al Technologies with Ready-to-use Al

Best practices integrated into
your business processes

Fast time to

_ Flexibility to serve your
business value

needs and standards

., o®
. .
. .
. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .
oy o®
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SAP Al
Business Services

SAP Business Technology Platform

18
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IT Lead /
Data Engineer

Ready-to-use Al

SAP Al Business Services provide strategic machine learning capabilities that help you automate and
optimize processes while enriching the customer experience. These reusable services are available
on SAP Business Technology Platform.

Business document processing

Business Entity Document Information Document Data Attribute Invoice Object Service Ticket
Recognition Extraction Classification : Recommendation Recommendation Intelligence
Detects and highlights Automatically extracts Classifies unstructured Automates creation, Recommends general ledger Classifies and
named entities in information from documents : maintenance, and accounts and cost centers for recommends tickets
unstructured text unstructured documents : management of invoices without order automatically
: structured data reference

Available via CPEA

19


https://www.sap.com/products/cloud-platform/capabilities.html
https://account.hana.ondemand.com/#/home/welcome

A

SAP Data Warehouse Cloud / SAP HANA Cloud ;

IT Lead /
Data Engineer

SAP Analytics Cloud

SAP Data Warehouse Cloud

Data Science enrichment in DWC,
SAP HANA Cloud without data extraction

D e

Self-Service Modeling Structured Machine Learning and Advanced Analytics
& Preparation dataset
Data Spaces e Automated Predictive Library (APL) 'ﬁ'ﬁ f, ~ Jupyterlab n R ‘i [Beaver
[ ]
Business Semantics S— Predictive Analysis Library (PAL) SAP Business
Technology .. and many others...
Data Marketplace Platform
P (Geo-)Spatial
Graph
Toxt Mini Data Science enrichment in DWC,
oxt Tining with data extraction and write-back

© 2022 SAP SE or an SAP affiliate company. All rights reserved.
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How it all fits together




- Wl e
P
S e a S e ] Production of Material POUOY (@

» Lack of a centralized data access to loT sensor data and structured data from multiple data
sources NI s i M s L

« Understand where quality issues are most likely to occur and what drivers lead to low quality I | il

« Gain faster and reliable insights and take preventative actions to avoid quality decline and ‘ I
thereby improve manufacturing quality

» Access distributed data from multiple sources, e.g., real-time sensor data from production plants

 Reuse SAP semantics to build data models and gain end-to-end view of all data (Sensor, Raw Material,
Quality and Supplier)

« Leverage machine learning technology, provide real-time quality advices and automate prediction
process

« Empower enterprise-wide collaboration, e.g., plant managers, business analysts, data scientists and IT
experts

« A data-driven and collaborative approach to decision-makings, in which plant managers can explore
quality in real-time, uncover quality drives and easily inform operators

» Improved manufacturing quality through data-driven predictive analysis (not based on assumptions of
processes in plants)

« Automate pattern detection process and enrich existing knowledge of plant managers and business
analysts

© 2022 SAP SE or an SAP affiliate company. All rights reserved.



Manufacturing Quality

BUSINESS TECHNOLOGY PLATFORM

\ N \ \

DATABASE & DATA
MANAGEMENT

ANALYTICS APPLICATION
DEVELOPMENT
& INTEGRATION

A

INTELLIGENT
TECHNOLOGIES

Advise in real-time
Apply Machine Learning

Merge the data source

SAP4

SAP ERP

=F=
Production plant
Sensor data Historic quality data

Raw materials

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public

Supplier details

Further data sources

25



Manufacturing Quality

| Analysing Manufacturing Quality is
“’ often a compromise for

Holistic Manufacturers

with time lag O Holistic: sensor + ERP with delay

Real-time: sensors only

Data completeness

Real-time
on partial data

Processing Speed

© 2022 SAP SE or an SAP affiliate company. Al rights reserved. | Public 26



Manufacturing Quality

| Analysing Manufacturing Quality is
“‘ ‘ often a compromise for

Holistic Real-time + Manufacturers

with time lag holistic ® Holistic: sensor + ERP with delay

i Real-time: sensors only

i O SAP Business Technology
i Platform: sensors + ERP

| in real-time

Data completeness

Real-time
on partial data

Processing Speed

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public 27



Demonstration Manufacturing Quality
Plant Manager




Files / DEMO_17458_Product Quality ¥t

TP e O =

File ~  Edit ~  Tools ~ Y < N~

Display ~

Top Floor: Prod. Quality r

Controls

Batches in Stock per Quality
1 Filter

M In spec

Out of spac
= P

7.12% -,
|

\ s2.88%

Out of spec: Restricted Batches in Stock per Batch Number

1 Filter | Top 5

B100550/ 8100540 [ B190558%

In spec: Unrestricted-Use Batches in Stock per Month and Year of Manufacture
1 Filter

Qut of spec: Restricted Batches in Stock per Month and Year of Manufacture
1 Filter

2019 [l 2020 [ zo21
28,811
255
21,843
1778 LI gse Al 1,829
5245 5 591 6.050 5,703 i 5545 i
o o o o o

Batches in Stock per Batch Number, Supplier Raw Material 2
2 Filters | Top 10

I B190545 B130548 B100550 B100549 B100558 B100547 [l B19O0S57

I B100545 proosss MM Bioosss MM Bioo7ss MM B190556
18 LA 1954 ume MIm 4 >
11,064 . ca N T S

10,884

2012 [ zozo | zo2
i 172550 : i
s 170,553 171,655 p— i p eyl 167758 173005
158,362
245,205 e =R 148,261
133,068
78,504
Batches in Stock per Batch Number, Supplier Raw Material 1
2 Filters | Top 10
M Eroosasn [ B100S5L% B190550 B180549 5100558 B1o0s47 [ B190557
M 5100546 Bioosss MM B100763
1L0E00 11598 11580 11853 yypog g 9mp
11,572 11540
a1
11,080.00
11,854.00
11,244.00
10,842.00 |




Demonstration Manufacturing Quality
IT and Data Scientist




=

-

Home | SAP Data Intelligence X =@ ML Scenario Manager x +

c 0 B8 vsystem.ingress.dh-gg8xuujx7.dh-canary.shoot.live.kBs-hana.ondemand.com/app/ml-scenario-manager/#/scenarios/38cfe34f-93df-43d c-bbab-31ccf600f428/versions/1/EndColumnFullScreen

w ML Scenario Manager

All Scenarios / Scenario Details

17458 Manufacturing Quality Version 1 &7

Datasets (0)

Notebooks (8) Pipelines (5)

Datasets (0)

Name URI

Notebooks (8)

#

Name

00 Admin Setup [

50 Real-time scoring [7
Deployment-Test [
100 data upload [}

40 Apply ML model Fiss
30 Train ML model [

20 Data exploration [

10 Connectivity.ipynb [

Pipelines (5)

Name

101 Real-time prediction based on IT/IOT 2

100 Real-time prediction based on IT/OT [

H £ Type here to search

Executions (115) Models (5) Deployments ()

Description

No items available

Description
To prepare for demo

Score new observations in real-time with JavaScript, as deployed in...
Show More

Apply the trained and saved model to predict the manufacturing gu...
Show More

Train Machine Learning model to predict and analyse the manufact...
Show More

Explore the data for a first understanding

s

Retrieve data from S4 and OSlsoft. Predict the quality and write details such as con...
Show More

Description

Retrieve data from S4 and OSlsoft. Predict the quality and write details such as con...
Show More

Technical Identifier

Template

Blank

Blank

o - X
* D@ »Q :
® sh

[ Import Content l [ Open in Metrics Explorerl s S 3

Created On

4/9/21, 11:35 AM

4/8/21, 3:06 PM

3/25/21, 11:27 AM

3/19/21, 12:21 PM

12/23/20, 6:01 PM

12i23/20, 3:12 PM

12/21/20, 12:11 PM

B8/27/20, 12:47 PM

Created By

Created On

Changed On

4/9/21, 11:35 AM
4/8/21, 3:06 PM
3/25/21, 11:27 AM
3/19/21, 12:21 PM
12i23/20, 6:01 PM
12i23/20, 3:12 PM

12/21/20, 12:11 PM

827120, 12:47 PM

Created On

4/19/21, 5:28 PM

4/8/21, 3:02 PM




Next Step: Learn More
Intelligent Enterprise for the Chemical Industry

- SAP Industries White Paper - Business Technology Platform - Technology and Innovation
s 1 Overview and Outlook

FOR
THE CHEMICAL
INDUSTRY

e pesr e 7 R

- Intelligent Enterprise Poster - The Intelligent Enterprise for Chemicals

Top trend

_‘ﬂ ’ e E

Business Intelligence rege. .ce & Margin Management

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 32


https://www.sap.com/documents/2016/03/d2238cd0-627c-0010-82c7-eda71af511fa.html
https://www.sap.com/documents/2017/06/227588c2-c37c-0010-82c7-eda71af511fa.html
https://www.sap.com/products/supply-chain-management/industry-4-0.html
https://www.sap.com/assetdetail/2020/05/f2647e6b-967d-0010-87a3-c30de2ffd8ff.html
https://www.sap.com/products/business-technology-platform.html
https://www.sap.com/products/business-technology-platform.html
https://www.sap.com/documents/2019/05/fa09d6fc-4b7d-0010-87a3-c30de2ffd8ff.html
https://www.sap.com/documents/2019/05/fa09d6fc-4b7d-0010-87a3-c30de2ffd8ff.html
https://www.sap.com/documents/2019/05/fa09d6fc-4b7d-0010-87a3-c30de2ffd8ff.html

&

Designed for Hands-on deep dive workshops. (High-Touch)
Designed for

4y

- __
—

Use-case driven workshops.
Designed for Interactive workshops with use-case discovery

part
Designed for

Reach
out if you want to learn
more!

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | CUSTOMER 34



Q&A and Feedback
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Open Discussion and Q&A

Muriel Rakotomalala
Industry Business Unit Chemicals
muriel.rakotomalala@sap.com

Andreas Forster
Machine Learning Expert
andreas.forster@sap.com

© 2022 SAP SE or an SAP affiliate company. All rights reserved.
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Muriel Rakotomalala
Industry Business Unit Chemicals
muriel.rakotomalala@sap.com

Stojan Maleschlijski
Global Center of Excellence
stojan.maleschlijski@sap.com

Andreas Forster
Global Center of Excellence
andreas.forster@sap.com

THE BEST RUN w
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