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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 
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, fitness for a particular 
purpose, or noninfringement. 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’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 recent and 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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Machine learning is the reality behind artificial intelligence

§ Big Data (for example, business networks, 
cloud applications, the Internet of Things, 
and SAP S/4HANA)

§ Massive improvements in hardware 
(graphics processing unit [GPU] and 
multicore)

§ Deep learning algorithms

§ Computers learn from data without 
being explicitly programmed.

§ Machines can see, read, listen, 
understand, and interact.

What is machine learning?

Why now?
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Technology trends: Computer vision
Computer vision is surpassing human abilities

Sources: LeCun: The unreasonable effectiveness of deep learning, Zeiler: Visualizing and Understanding Convolutional Networks, http://www.clarifai.com/, http://imageannotator.cs.tau.ac.il/

A skier is jumping 
over snow 

covered hill

Water
Travel
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http://www.clarifai.com/
http://imageannotator.cs.tau.ac.il/
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Transform enterprise data into business value
From data to insights

Data Training Inference

Apply 
model

Services
(such as invoice processing, 

profile matching)

…and more

Applications 
(such as cash application)

Text

Image

Video

Speech

… and more

Train 
model

Prepare 
data

Capture 
feedback
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The Intelligent Enterprise Framework

1

2

3

Intelligent Suite

Intelligent Technologies

Digital Platform

The Intelligent Enterprise 
features 3 key components:

AI/ML  |  IoT |  Analytics

Customer
Experience

Manufacturing
& Supply Chain

Digital Core People
Engagement

Network & Spend
Management

Intelligent Technologies

Digital 
Platform

Data
Management

Cloud
Platform

Intelligent Suite
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How SAP Leonardo ML helps to deliver the Intelligent Enterprise

SAP 
Intelligent 
Robotic 
Process 

Automation

SAP 
Conver-

sational AI

Intelligent Applications

Business Outcomes

77%
of the world’s
transaction revenue 
touches an SAP system

26
Industries

7
lines of business

The world’s largest
business network

Increase revenue

Re-imagine processes

Quality time at work

Customer satisfaction

Enabling innovations

Open and flexible 
building blocks

On SAP Cloud Platform & SAP HANA

Machine 
Learning 

Foundation
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How SAP Leonardo ML helps to deliver the Intelligent Enterprise
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The Machine Learning Assembly Line 
Streaming Data Structured Data Unstructured Data

Machine Learning

Deep Learning

Data Hub Orchestration

Agile Data Preparation

Deploy Models

Monitor Performance

Replace and Retire

Refine and Enhance

Personalized Interaction

Visualize and Respond

Automate Business Processes

Connect
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Data Science & Machine Learning Lifecycle

Machine 
Learning 

Opportunity 

Data Source 
Management

Data 
Exploration

Data 
Processing

Model 
Implementation

Training 
Execution

Model 
Validation

Model 
Publishing / 
Promotion

Service 
Consumption 
& Integration

Continuous 
Adaptation

Identify 
business need 

Acquire and 
pool your data

Explore and 
analyze your data

Clean and label 
your data

Build a training 
container to produce 

model families

Train on your 
data to create 

a specific model

Test models against 
acceptance criteria

Deploy your 
model as a 

production service

Embed the service 
into a business  

application

Manage lifecycle, 
variants, tenants, 
re-trainings, etc

iterate on data extraction
Trigger specific model 

retraining, redeploy 
models, etc. in production

”Operationalized" data acquisition, preparation, and training execution in production

Data Preparation Model Creation Service Deployment & OperationIdentify
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Data Science Platform Overview 

Data Science Platform
orchestration | integration | operationalization

Service 
Deployment & 
Operations

Data 
Preparation

Model 
Creation

Machine Learning IDE
ML research | Model publishing | Lifecycle management 

ML & Data science repository

Enterprise 
Data 

Sources

Intelligent 
Enterprise 

Suite

Roadmap - subject to change

The foundation of the 
intelligent enterprise.

§ Supporting the entire 
lifecycle of self-learning 
software.

§ Enabling data scientists 
and developers to tightly 
integrate with SAP data 
and processes

§ All Machine Learning 
technologies.

§ Scalable and secure 
cloud-based platform.
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Moving Towards a Unified Data Science Platform

SAP Leonardo ML Foundation
Deep Learning (text, image, video, audio)

SAP Predictive Analytics
Operationalization and automation

SAP HANA ML
In-database Machine Learning

SAP Data Hub
Data sharing, pipelining, and orchestration. 
Including data preparation and cleaning.

One integrated offering

One data science front end

Full lifecycle management

Integrated with SAP

Open Source Languages and Libraries
R, Python, Sci-kit, Tensorflow



18CUSTOMER© 2019 SAP SE or an SAP affiliate company. All rights reserved. ǀ

Use What You Love Deploy with Ease Set It and Forget It
• Use Jupyter Notebooks or 

GitHub code to get the job 
done

• Hand your models over for 
rapid and reliable 
deployment 

• Deployed models retrain 
automatically

• Use the most popular Open 
Source Languages like R and 
Python

• A unified environment for 
data science and IT to 
Collaborate

• Debriefing tells you when 
there is a problem

• Use a comprehensive graphic 
pipeline editor and leverage 
any of SAP’s extensive ML 
services and libraries

• Version control for rapid 
root cause analysis

• Only get involved when 
automatic retraining fails, and 
get on with your life

Making the Data Scientist carefree



19CUSTOMER© 2019 SAP SE or an SAP affiliate company. All rights reserved. ǀ

Use cases for Enterprise Machine Learning

Product ClassificationProduct and Spare Part 
Identification

Visual identity checks Master Data Matching Optimize transport document 
processing

Detection and reading of labels

Identification of changes in 
documents

Analysis of legal documents
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Machine 
Learning 

Foundation

How SAP Leonardo ML helps to deliver the Intelligent Enterprise

SAP 
Intelligent 
Robotic 
Process 

Automation

SAP 
Conver-

sational AI

Intelligent Applications

Business Outcomes

77%
of the world’s
transaction revenue 
touches an SAP system

26
Industries

7
lines of business

The world’s largest
business network

Increase revenue

Re-imagine processes

Quality time at work

Customer satisfaction

Enabling innovations

Open and flexible 
building blocks

On SAP Cloud Platform & SAP HANA
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Knowledge 
Bots 

Payroll Fraud 
Detection

Machine Learning 

Learning 
Recommender

Job 
Analyzer

Employee Self-
Service Bot Total Workforce 

Insights

Resume Matching

Manager and Administrator 
Self-Service Bot

Career Planning: 
People Like Me

SAP Fieldglass Live Insights

Job Matching for 
Candidates 

Support and 
Productivity Bots

Job Seeker Resume 
Ranking

Intelligent Customer 
Experience Suite

Lead 
Intelligence 

Customer 
Retention

Ticket 
Intelligence 

Product and Offer
Recommendation

Influencer Map and 
Deal Finder 

Multitouch
Customer Attribution

Contextual 
Merchandizing

Self-Writing Expense

Computer Vision
Receipts

Anomaly 
Detection

AI Expense
Approvals

Invoice 
Digitization

AI Invoice
Processing

Itinerary 
Capture

Chatbot 
BookingsRisk Impact 

Predictions

Automated
Duty of Care

Proactive Assistant

Semantic
Contract Repository

Item 
Recommendation

Self-Service 
Contracts

Attribute 
Normalization

Semantic Search

Item Normalization

Sourcing 
Optimization

Sourcing 
Recommendation

SAP Job Matching

Timesheet
Anomaly
Detection

Program Office 
Guidance

Job
Normalization

Statement of
Work Builder

Contract 
Consumption

SAP Tax Compliance 
Smart Automation

Payment Block: Cash 
Discount at Risk

Smart Alerts for Real Spend 
and P&L Analysis

Demand-Driven 
Replenishment Adjustment

Stock in 
Transit

Sales Performance 
Prediction

SAP Cash
Application

Predictive Engineering 
Insights

Predictive and Prescriptive 
Maintenance 

Demand Sensing 

Predictive Overall 
Equipment Effectiveness

Predictive Quality 
Management 

Smart Worker 
Enablement on Shop 

FloorSupply Chain 
Segmentation

Advanced 
Forecast 
Accuracy

SAP Leonardo Machine 
Learning Foundation

SAP Concur

SAP Ariba

SAP C/4HANA

SAP S/4HANA

SAP SuccessFactors

SAP Fieldglass

Manufacturing 
& Digital Supply Chain

SAP Conversational AI End-to-End Suite Intuitive UX Any Language Q&A SAP CoPilot 
integration 

Context 
Management Insurance Bot Industry Bots Integration with 

additional CRM

Train Your Own 
Model Table Extraction

Custom Image 
Segmentation

Data Scientist Notebook 
Support

Customized 
Recommender

Handwriting 
Recognition Data Pipelines

Build the Intelligent Enterprise
Machine Learning Roadmap Excerpt

SAP Intelligent Robotic 
Process Automation Automated Process 

Execution
3rd party Integration API Leverage Prebuilt Bots Process Monitoring Embedded Analytics ML and CAI 

Integration
Bot Marketplace Computer Vision for 

Bot Stability

Deployment either asü Embedded ML scenario (e.g. SAP 
S/4HANA, SAP C/4HANA)ü Machine Learning sidecar solution (e.g. 

SAP Cash Application)ü (Business) Service on SAP Leonardo 
Machine Learning Foundation
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Example: SAP Cash Application
Intelligent receivables automation powered by SAP Leonardo Machine Learning

History

Payments

Invoices

Payment Advices

Matching proposals & 

automated payment

clearing

Improves days sales 

outstanding

Allows shared services 

to scale as the 

business grows

Seamlessly integrated 

with SAP S/4HANA

Reduce manual effort, 

focus on strategic tasks 

and service quality

SAP Cash Application intelligently learns matching criteria from 

your history, reads and processes payment advice documents, 

and automatically clears payments with minimal intervention. 

SAP Leonardo
Machine Learning

CUSTOMER



23CUSTOMER© 2019 SAP SE or an SAP affiliate company. All rights reserved. ǀ

SAP Cash Application

SAP Cloud Platform

SAP Leonardo Machine Learning

Cash Application: Solution Overview
End-to-end process automation with SAP Leonardo Machine Learning

PDF

Bank 
Statements

Lockbox

EDI PDF Scanned 
Documents

Payment Advices

Payments

Cloud On-prem

CUSTOMER

Receivables Line Item Clearing

On Account Posting

Payment Advice Extraction + 
Matching

Payables Line Item Clearing*

*Direct-debit payments only
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Example: Accounts Payable on SAP Leonardo Machine Learning

Incoming
invoices

Structured 
information

Accounts Payable is a bundle of machine learning 
services to automate your accounts payable process.

Invoice-to-Record (I2R) is a business service as part of Accounts Payable.
The service intelligently reads invoices, extracts and categorizes fields, and reproduces them 

to post to an ERP – reducing time, effort, and errors associated with manual labor.

Vendor Matching and Employee Matching use the extracted information from I2R to match 
it against master data from a data base providing vendor ID and employee ID.

Machine Learning
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Example: SAP Service Ticketing
Automate classification and suggested responses of customer/internal support tickets

A Glimpse at the Solution

Improve resolution rate, time to 
resolution, closure rate

Read ticket content, determine category, 
and automatically route ticket

Provide potential solutions to agent

Categorize tickets Suggest solution Boost customer experience
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Example: Intelligent Services for Master Data

Powered by SAP Leonardo Machine Learning Foundation Automate and 
speed up master 
data creation and 

maintenance

Reduce errors and 
manual efforts 

when maintaining 
master data

Gain easier and 
faster master data 

insights

Consistent
Master Data

New or Inconsistent 
Master Data Data Harmonization

Use Case Examples

Match external informa-
tion (e.g. Point of sale) 

to your own product 
hierarchy

Classify purchase 
transactions into 

expense categories

Predict the right value 
for complex fields
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Machine 
Learning 

Foundation

How SAP Leonardo ML helps to deliver the Intelligent Enterprise

SAP 
Intelligent 
Robotic 
Process 

Automation

SAP 
Conver-

sational AI

Intelligent Applications

Business Outcomes

77%
of the world’s
transaction revenue 
touches an SAP system

26
Industries

7
lines of business

The world’s largest
business network

Increase revenue

Re-imagine processes

Quality time at work

Customer satisfaction

Enabling innovations

Open and flexible 
building blocks

On SAP Cloud Platform & SAP HANA
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Conversational AI (CAI) Intelligent Bot (RPA) Machine Learning (ML)

§ Chatbots to interface

§ Handover to execution bot

§ Multiple bot workflows for 

execution (attended +unattended)

§ Self-learning bots with dynamic 

adaptability, learn from 

exceptions

SAP Intelligent Robotic Process Automation Solution 
Powered by SAP Leonardo for enabling Intelligent Enterprises

Interact Execute Optimize

SAP Intelligent Robotic Process Automation

Interfacing Performing Tasks Robust Bots and Improve
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Ø SAP simplifies implementation by 
using native APIs that are robust 
and stable

Ø Interactions are natural with 
Conversational AI

Ø Automations become intelligent with 
Machine Learning capabilities 

Make Automation intelligent to Scale

Standard RPA
• Bots use UIs just like humans

• Remove manual steps to 
drive efficiency

à Opens further complexity 

• What happens when a 
UI changes?

• … or a system is upgraded?

Add Intelligence
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Assemble 
skills to bots

Capture the 
process flow

Mimic the user 
and repeat

Check health 
and expedite

SAP Intelligent Robotic Process Automation (RPA)
Unified cloud solution including on-premise automation tools

SAP Leonardo Intelligent 
Technologies

SAP C/4HANA

ü Third-party tools

ü Non-SAP systems

ü Legacy applications

ü Web applications

ü Internet portals
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Design Environment Central Repository Monitoring Tool

Flexibly design robot 
workflows

Store atomic steps for 
full workflow

Monitor robot 
performanceRun bot scripts across 

deployments

Runtime Environment

What does SAP Intelligent RPA consist of?

• Automation methods:

1. API interfaces

2. OCR/NLP

3. Screen scraping

4. Computer Vision

• Connectors for third-party apps, 

legacy systems, etc.

• Multi-tenancy

• Bot version control

• Marketplace for third-party bots

• Scaling/load balancing

• Public cloud deployment-

orchestrating desktop and cloud 

runtime

• Workflow management 

• Bot scheduler & time zone manager

• UX, mobile access

• Audit trails

• Logging & Monitoring Cockpit
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The Human Aspect of Machine Learning

Thinking

Listening & Speaking

Acting

SAP Conversational AI

SAP Intelligent Robotic
Process Automation

SAP Machine Learning Foundation



Contact information:

Boris Andree Theiss Heilker
Boris.Andree@sap.com Theiss.Heilker@sap.com
Solution Management Machine Learning, SAP SE

Thank you.

mailto:Boris.Andree@sap.com
mailto:Theiss.Heilker@sap.com
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Web site à sap.com/ML

Online
courses

à Enterprise ML in a Nutshell 
open.sap.com/courses/ml1

à Enterprise Deep Learning with TensorFlow
open.sap.com/courses/ml2/

Social media à @SAPLeonardo on Twitter

Co-innovate à ml@sap.com

Links and contacts

https://www.sap.com/products/leonardo/machine-learning.html
https://open.sap.com/courses/ml1
https://open.sap.com/courses/ml2/
https://twitter.com/SAPLeonardo
mailto:ml@sap.com

