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TEPMUHOINOI' A



B yem cyTb?

[NeTepMMHUPOBAHHbLIW anNropuTm

3agada noHATHA
Mol 3HaeM Kak pelwmnTb 3agady
Uenosek 3agaet npasuna

MalumHa peluaeT no 3agaHHbIM NpaBunam u
BblaeT OTBET

[Mpn n3ameHeHnn ycrnosmi HeoBXxoaMmo
nepenucaTb anropuTm
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MawunHHoe oby4yeHue

HeT anropntmMa peLueHuns 3agaym

MalunHa ncnonbayet npeablayumn onbIT
Yyenoseka onga obyvyeHus

MawunHa CAMA HaxoguT 3aKOHOMEPHOCTU U
npasuna

MawunHa CAMA yunTtcs B npouecce paboThbl

[Mpn N3MeHeHNN YyCNOBUN HE HY>XHO MEHATH
anroput™ — mawmnHa Hayyntca CAMA




OnpepeneHusn: Al, ML n DL

Al areas of research

UckycctBeHHbIN UHTennekT (Al)
WHTennekT, AeMOHCTpUpPYyeMbIN MalLlMHaMu
Jliobas CUMynauna YenoBeyvyecKoro MHTeJJiekrTa

8

8

§ O6nacTtb nccnegoBaHuin, paspaboToK U MHBECTULINI

§ PoboTtnsauus, npuHATUE peLleHni No npasunam, oopaboTka eCTECTBEHHOrO s3bika U T.4.

Rule-based Reasoning

Machine Learning

°
Deep Learning /
°

Natural Language Processing Artificial

°®
Intelligence
Translation Machine Vision
°

Speech to Text

MawunHHoe oby4yeHue (ML)
O6nacTtb Al KoTOpas 3acTaBnseT MallUHbI pellaTb 3agadn 6e3 uMnepaTnBHOro

nporpaMMmMpoBaHus

|/|CI'IOJ'Ib3eT CTaTUCTN4yeCcKne MeTOObl, BKI1HOYaA HeIZOHHbIe cetn

FnybuHHoe o6y4yeHue (DL)

O6nactb ML n3yyarouias cneumanmsavpoBaHHble anropnTMbl, Kak NpaBuIio,
MHOIOCIOMHbIE HEVPOHHbIE CETH

PacnosHaBaHue pa3sHbix cylHocTen (opma-obbekT-cLeHa n 1.4.)

Text to Speech

®
Robotics

Autonomics Vehicles
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PelwwaeT npo6nembl peanbHOro mmpa

v v v v v
* YMeHbLUEHNE OTTOKA * [1porHo3Hoe obcnykmBaHne ¢ BoiaBneHue » 1[1C v nporHo3npoBaHune * Life Sciences
* [lpyBNEeYEeHne KNMEeHToB N PEMOHTbI MOLLIEHHNYeCTBa 1 * CUMynNATOP UCMNOSNHEHNS » 30paBooxpaHeHne
» OueHka noTeHumanbHbIX * [1porHosnpoBaHue 3arpysku 3noynoTtpebneHnin OrooxeToB « CMIA
cOernok * [1porHo3npoBaHue un * AHanus »xanob * AHanus npmbbinen u * Bricliee obpasoBaHme
* PekomeHgauunm npoaykToB OonTMMMU3aLUna 3aKynokK » CHop 3a00mKEHHOCTH yb6bITKOB  [occekTop /
* ONTMMKU3aLMN KaMNaHUN * LleHoBasa ontummnsauus * KpeanTHbIM CKOPUHT * MooenuposaHue Ob6LecTBEHHbIE HayKK
e CermeHTauusi KNMEHTOB » OnTUMm3auma * MogenvpoBaHue PMHAHCOBbIX PUCKOB * CTpouTenbCcTBO
* Next Best Offer/Action NPOU3BOLCTBEHHbIX ornepaunoHHbIX PUCKOB * Mogenv yoepxaHus * [lo6bblua
NnpoLieccoB. * BbisiBNeHne yrpo3sbl nepcoHana * [lyTewecTtsus
* YnpaBrieHne Ka4yeCTBOM NnpecTyniieHnn * [InaHnpoBaHue Kapbepbl » bonblune aaHHbIE K
npoaYKLNK * [Nop6op obyyeHus WHTEPHET BELLEN

* YnpaBrneHue ypoxaem
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SAP ycnewHo BopBancs Ha pbIHOK Machine Learning

Products

Customer Retention

ML Foundation Job Standardization Resume Matching

Accounts Payable Brand Impact

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Cash Application Service Ticket Intelligence

Remittance Advice

Industry Recognition

Strong
Challengers Contenders Performers Leaders

Strong

& RapidMiner

Statistica =
Angoss
Salford Systems (=

(O Alpine Data

Dataiku )
Current

offering .
= Domino Data Labs

Market presence
>

_. . Full vendor participation

o ' Incomplete vendor participation

Strategy

Reception

Jefferies on IBM Watson: “Other
companies like . . . SAP also have
significant machine learning efforts
underway and may be more credible
threats in the Enterprise near-term.”

Forrester, Leader: “SAP draws a
straight line from predictive models to
business applications.”

Hurwitz, Victor: “Fast time to value
and ability to support very large data
sets.”

Social Media: “SAP Leonardo
Machine Learning” 10 M reached




SAP Leonardo Machine Learning Strategic Partnerships

Partners Focus Areas Achievements

‘ol : : § SAP ML in Nvidia CEO Keynote
nVIDIA N : \ § Access to latest pre-release

hardware (e.g. DGX station)

§ Open-source software library for
Machine Intelligence

=y 0 O:: I “ f TenSO |"F|OW h § Our standard ML framework

(ease of training, enablement)

§ Study & formulate best practices on Al tech, s SAP accepted as partner
§ Advance the public’s understanding of Al,

S latt tor di . § Enables one global answer
§ Serve as an open platform for discussion o ML & Al ethics

and engagement about Al,
§ and its influences on people and society

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 7



SAP penaert intelligent enterprise

716% TpaH3akuum B

MUpPE NPOXOOAT Yepes
SAP cuctemsl

25 oTpacneu
12 LoB

KpynHenwas dunsHec-
ceTb
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-+

SAP Leonardo

Machine Learning

Conversational Interfaces

Intelligent Apps

: Data
Intelligent :
) Science
Services
Platform

BusHec-«BbIXnon»

il

Y

PocTt obopoTa

MepeocmbicneHne
npowueccoB

MoBbiweHHne

KBanudukaumm
pabot

YpoBneTBopeHue
KnueHTa

MHHOBaLUun




noaxon



Validation and Co-Innovation for priority machine learning use cases
Existing and planned machine learning use cases for SAP S/4AHANA*

Finance:

v

v

v

SAP Cash Application

SAP Payment Advice Extraction

SAP Goods Receipt / Invoice
Receipt Monitor ML Status Proposal

SAP Lockbox

SAP Tax Compliance Smart
Automation / GRC

SAP Business Integrity Screening /
GRC

SAP Smart Alerts for Profit & Loss
Analysis (Fin Extension)

Streamlined Procure to Pay

7

v

SAP Contract Consumption

SAP Proposal of Options for
materials w/o purchase contract

SAP Payment Block - Cash
Discount at Risk

Planned

Accelerated Plan to Product:
v SAP Stock in Transit

v

S

Initial Idea to Design:

v SAP Project Cost Forecasting

Finance:

Detect Abnormal Liquidity liems

Payables Line ltem Matching

Streamlined Procure to Pay:

Optimized Order to Cash:

v
v SAP Quotation Conversion E

Probability Rate v
v SAP Sales Forecast Prediction

Propose creation of new catalog item

(based on free-text items)

Propose material group for free-text
items

Supplier Delivery Prediction

Accelerated Plan to Product:

v

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Demand-Driven Replenishment:
Dynamic Buffer Level Adjustment

Predictive Physical Inventory
Counting
Defect Code Proposal (incl. Text

Recognition)

Foame Y

Initial Idea to Design:

v

Integrated Digital Content
Processing

Optimized Order to Cash Use
Cases:

v

Delivery Performance / Delivery in
Time

Sales Order from Unstructured Data

Master Data:

v

v

Easy Search

Smart Default Values in Master Data
transactions

MDM Business Rule Mining

* This is the current state of planning and may be changed by SAP at any time without notice
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CpencrtBa pa3paboTku



Bo-nepBbix: HANA

buonmnotekn HANA

NHTerpauma HANA c R

NHuTerpauns HANA ¢ TensorFlow

NHCTPYMEHTbI NPeANKTUBHOW aHanNTUKKN Ana busHec-nonbL3oBaTenem

© 2018 SAP SE or an SAP affiliate company. All rights reserved. |

PUBLIC

Classification Analysis
= CART
C4.5 Decision Tree Analysis
CHAID Decision Tree Analysis
K Mearest Neighbour
Logistic Regression Elastic Net
Back-Propagation (Neural Network)
Naive Bayes
Support Vector Machine
Random Forests
Gradient Boosting Decision Tree (GBDT)*
Linear Discriminant Analysis (LDA)*
Confusion Matrix
Area Under Curve (AUC)
Parameter Selection / Model Evaluation

Regression
®= Multiple Linear Regression Elastic Met
® Polynomial, Exponential, Bi-Variate
Geometric, Bi-Variate Logarithmic
Regression
= Generalized Linear Model (GLM)*
® Cox Proportional Hazards Model*

Cluster Analysis

ABC Classification

DBSCAN

K-Means/ Accelerated K-Means™*
K-Medoid Clustering

K-Medians

Kohonen Self Organized Maps
Agglomerate Hierarchical
Affinity Propagation

Latent Dirichlet Allocation (LDA)
Gaussian Mixture Model (GMM)
Cluster Assignment

Time Series Analysis
Single/Double/ Brown (Triple Exp Smoothing
Farecast Smoothing

Auto - ARIMAS Seasonal ARIMA

Croston Method

Forecast Accuracy Measure

Linear Regression with Damped Trend and
Seasonal Adjust

Test for White Moise, Trend, Seasonality
Fast Fourier Transform (FFT)*
"= Correlation Function*

Association Analysis
™ Apriori, Apriori Lite
*= FP-Growth
" KORD - Top K Rule Discovery
= Sequential Pattern Mining*

Probability Distribution
® Distribution Fit! Weibull analysis
= Cumulative Distribution Function
® Quantile Function
= Kaplan-Meier Survival Analysis

Outlier Detection
= Inter-Quartile Range Test (Tukey's Test)
® Variance Test
= Anomaly Detection
® Grubbs Outiier Test

Recommender Systems
® Factorized Polynomial Regression
Models**

Link Prediction
= Common Neighbors, Jaccard's
Coefficient. Adamic/Adar, Katzp

Statistical Functions
"= Mean, Median, Variance, Standard
Deviation, Kurtosis, Skewness
® Covariance Matrix
"™ Pearson Correlations Matrix
® Chi-squared Teslis:
= Test of Quality of Fit
- Test of Independence
= F-test (variance equal test)
= Data Summary*
= ANOWA**
= One-sample Median Test**
= T Test*
" Wilcox Signed Rank Test** I

Data Preparation
™ Sampling, Binning, Scaling,
Partitioning
" Principal Component Analysis
(PCA)/ PCA Projection

Other
" Weighted Scores Table
= Substitute Missing Values
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Bo-BTOpbIX: cneunanusnpoBaHHble cepBucbl SAP Cloud Platform
OBy4eHHbIE CepBUCHI

A. - [logrotoBrneHHble cepBuchkl Yepes npocton Web API
- MoryT ncnonb3oBaTbCa ANnA CO34aHUs HOBbIX NPUNOXEHU (Hanpumep, Krnaccugukaumns nnm cpaBHeEHne

-< > n3obpaxxeHnin)

3anyck cBouxX moaeneu

Pa3mellieHne Mogenu KnueHTa Ha MolHocTax SAP B Buae yaobHoro ans notpebneHuns cepeuca
YnpaBneHne Moaenbo 1 MOHUTOPUHI PECypcoB

AyTeHTnnkaums, 6e3onacHoCTb, MacliTabnpoBaHue 1 apyrne atpnbyTbl «NPOMbILLNEHHOrO» Noaxoaa

o O

Co3gaHne n HacTporka HOBOM Moaenu (TpeHNpPoBKa)

. - TpeHnpoBKa N HacTpomKa KOrHUTUBHbLIX Modenen Ha 6a3e cODCTBEHHbIX AAHHbIX
[MpocTon nHTepdenc ans paboTel — He TpebyeTcs 3HaHM gaTa CaueHTUCTa

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 13



OCHOBHbIE BO3MOXHOCTM

[Tpumepbl cepBucos, KoTopble B SCP rotoBbl K UCMOb30BaHMIO (api.sap.com)

A®
2.
D2
4,

5.

6.

7.

8.

9.

10.

11.

12.

13.

[MocTpoeHne BEKTOpa, YHUKANbHOro Ansa n3obpakeHuns

[TocTpoeHne BEKTOpA, YHUKANbHOro Ans AOKYMEHTa

CpaBHeHNE BEKTOPOB — MOUCK Hanbornee noxoxero obbekTa

Knaccudpukauus nsobpaxeHum (oby4eHoO Ha ocHoBe Ba3a gaHHbIX n3obpaxeHun Image.net)
Knaccudgukauus npoaykroB no nsodbpaxeHuto (katanor NT-TeXHUKN)

PaboTta ¢ BpeMeHHbIMU psigaMmn — NPOrHo3npoBaHne

PaboTa ¢ BpEMEHHbLIMU psigaMn — MOUCK TOYKN U3MEHEHNS psiga

BelaeneHune (knaccudukaumsi) o6beKToB Ha poTo

14. ...

© 2018 SAP SE or an SAP affiliate company. All rights rese

rved. | PUBLIC
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[oTOBbIE peLueHunn



CtaHpapTHble pewieHns (roToBble NPUITOXEeHUSA)

1. OToenbHble peleHus
2. WU B pyHKUMOHanNbHOM aape SAP

3. HoBble KaHarnbl KOMMYHUKaLUNn

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 16



SAP Cash Application

X3

SAP Leonardo
Machine Learning

)

MnaTtexun

e @% W)

ABTOMaTM4eCKOE COOTHECEHME (BbipaBHMBAHWUE) MraTexemn

[MporpammucTt nuweT nporpammy: o 40%, cpeaHee 15%

MawwunHHoe obydeHmne: oo 90%, cpeaHee 80%

WHTerpmposaHo ¢ A MoxeT BbITb yHKLMEN @
(&) Ywerbwaer DSO S/AHANA = ouo YBupaet pytuny

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 17



SAP Service Ticketing

ABTOMaTMYeckas kateropmsauusi coooLLeHNIA

Meccunoxu Q1011

CtaTtbu 6asbl %%)OEO )))
3HaHMn (QO1101

Knaccudumkauus
))) _] MapLupyTrsaums

ABTOMaTM4eckoe
peLueHmne

SAP Leonardo
Machine Learning

ABTOMaTn4yeckasi obpaboTka TEKCTOBbIX COOOLLEHUI

T Peskoe ynyuiuenve ViTerpauus ¢ mmobow Mepexon Ha UMdpoBLIE

S 6 - CUCTEMOWN ynpaBreHus
@ cobntopgexHna SLA ynp — KOMMYHUKaLUn
CepBMCOM

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 18




SAP Brand Impact

AHanuns Bnageo

Bugeo: @ @ a N3mepeHus B
ﬂg;(;‘ll::;l'(l)l:; ))) SAP Leonardo ))) PeaTbHOM

Machine Learning — BpEMeHM

ABTOMaTUYECKMX aHanu3 nokasa JiorotunoB B Terenepenadax

APl ons

. - MacwTtabupyetcsa Ha

SR NHTepaKkTMBHbIN AN aBTOMAaTU4YECKOro
@ B peanbHOM BpemeHM MWIIIMOHbI YErNOBEKO-

WHCTPYMEHT TernposaHusa B CRM,
YyacoB
ERP v T.4.

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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[oTOBbLIE PYHKUUN — B paMKax SAP
Applications



Validation and Co-lnnovation for priority machine learning use cases
Existing and planned machine learning use cases for SAP S/4HANA*

Finance:

v

v

v

SAP Cash Application

SAP Payment Advice Extraction

SAP Goods Receipt / Invoice
Receipt Monitor ML Status Proposal

SAP Lockbox

SAP Tax Compliance Smart
Automation / GRC

SAP Business Integrity Screening /
GRC

SAP Smart Alerts for Profit & Loss
Analysis (Fin Extension)

Streamlined Procure to Pay

v

v

SAP Contract Consumption

SAP Proposal of Options for
materials w/o purchase contract

SAP Payment Block - Cash
Discount at Risk

Accelerated Plan to Product:
v SAP Stock in Transit

=i

Initial Idea to Design:

v SAP Project Cost Forecasting

Planned

Finance:

Detect Abnormal Liquidity ltems
Payables Line ltem Matching

Streamlined Procure to Pay:

Optimized Order to Cash:

v
v SAP Quotation Conversion E

Probability Rate v

v SAP Sales Forecast Prediction

Propose creation of new catalog item

(based on free-text items)

Propose material group for free-text
items

Supplier Delivery Prediction

Accelerated Plan to Product:

v

-

1y v

v
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Demand-Driven Replenishment:
Dynamic Buffer Level Adjustment

Predictive Physical Inventory
Counting

Defect Code Proposal (incl. Text

Recognition)

| |

Initial Idea to Design:

v Integrated Digital Content

Processing

Optimized Order to Cash Use
Cases:

v

Delivery Performance / Delivery in
Time

Sales Order from Unstructured Data

Master Data:

v Easy Search

v Smart Default Values in Master Data

transactions

v MDM Business Rule Mining

* This is the current state of planning and may be changed by SAP at any time without notice
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Sales (S/4, 1805)

Sales Forecast for Sales Managers

[Momoub B cocTaBneHun cenns-nnaHa (uenu, BEpOATHOCTb, PUCKK)

Quotation Conversion Probability for Sales Managers

PacuyeT BeposTHOCTU Npeobpa3oBaHns nNpeanoxenunsa B caenky. Ha 6ase ncropuyeckom
MHpopmaumn no npoaaxam. AHann3 pUCKoB B pearnbHOM BPEMEHU

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 22



Procurement (S/4, 1805)

Contract Consumption for Purchasers

[MpeackasaHne OKOHYaHUA KOHTPaKTa Ha OCHOBE JaHHbIX NO NOTpebneHuto (pacyeT cpoka, Koraa
OyoeT NofHOCTLIO BbibpaH 06beM). Bblgada noackasok 3akynuimkam Ha npoakTUBHOE
nepes3akrnoyYeHne KOHTpaKkTa Unm NnoMcKk HOBOro NoCTaBLLMKA.

Propose Creation of New Catalog Item for Purchasers

ABTOMaTM3npoBaHHas obpaboTka «free text» 3akyrnok. Cucrtema onpenensiet Hanbornee
noaxXo4AWMA MaTepmnan U3 CyLLECTBYIOLWMX B KaTanore unu cosgaet HOBbIN, eCrn NoaAXOAALLNN
HaUTWN He yganoch.

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 23




Finance (S/4, 1805)

Goods Receipt/Invoice Receipt Monitor Status Proposal for Accountants Payables Clerks

YMeHbLUEHME PYYHOro Tpyda Npu NPOBEPKE M onnaTte BXoAdALWMX CYETOB, OCODEHHO B criydae
NCKITIoYeHun (Hanpumep, HeT cyeTa, COOTBETCTBYHOLLEro Bxoadulen nocraske). MawmnHHoe
o0y4eHne noackasblBaeT noaxoasiume BapnaHTbl

24
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Production (S/4, 1805)

Demand-Driven Replenishment for Planners

OnTumusauns ckrnagckux 3anacos Ha 6ase nctopmmn noTpebreHns (MawmMHHoe obyvyeHne gaet
bonee ToYHbIE pe3ynbTaThl)

25
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Supply Chain (S/4, 1805)

Predicted Delivery Dates for Planners

[MpenckasaHmne aatbl MaKTUYECKON MOCTaBKU, YTO NMO3BONAET CHU3UTb PUCKM B MPOU3BOACTBE U
3abnaroBpeMeHHO npeanpuHMMaTh ynpaensioline Bo3AencTBmS

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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ldea (S/4, 1805)

Project Cost Predictions for Project Financial Controllers

[1porHo3 dpakTnyeckon CTOMMOCTU NMpoekTa Ans PUHAHCOBbLIX KOHTPOMNEPOB

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 27



SAP Hybris Marketing Cloud _
AlI/ML Scenarios

. | —
Available —t lilal
Channel Affinity Best Sending Buying Product / Offer Sentimgnt
Time Propensity Recommendations Analysis
N @ W
Lead Scoring Customer Retention Campaign Portfolio
Optimization
POCs & Planned 0 002, v
== i 8 =
Brand Impact Facial Analysis Augmented Conversational Al Data Driven Marketing Mix
POC POC Shopping POC Segmemtation Optimization

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC 28



SAP Hybris Sales Cloud (C4C) _
Al/ML Scenarios

Deal Lead Account Predictive Sales
Intelligence Intelligence Intelligence Sales Forecasting Assistant
© - ®

. -
CKOPWHT OnnopTyHUTH CKOpWHTr nnaos OueHka «340p0oBbsi» [MporHo3 npogax MobunbHbIn 60T,
3KKayHTa 1 oTCrnexunBaHue aBTOMaTM4yeCKu BBOS,
nepexoda B «XyaLnmn» nHopMaunm

CerMeHT

GAin 1711 GA in 1802 Beta in 1802 Planned Planned

© 2018 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC
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Pa3paboTtka ML cueHapueB — B paMKax
SAP Applications



Stock Management — Stock In Transit

Ve

YcuneHne nobbix cueHapmneB S/AHANA (C4C, Business Integrity Screening, SAP Tax Compliance, Big Data Margin Assurance). KnmeHT
MOXET CaMOCTOATENbHO pa3paboTtaTb ML-MOOenb M NPUMEHUTb ee K KakoMy-HMBy b npoueccy SAP Applications

J

/Unlque Value of SIAHANA \

Overdue Materials (5) Standard ®

- Knaccudpukauus cratyca
NOCTaBKU

“Still ok”
“Longer as planned”
- “Unacceptable delay”

- [lpenckasaHune pgathbl
NOCTaBKU

- [lenctBusi N0 CHUXKEHUIO
pucka
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3aKknw4veHue



MawuvHHOe obyyeHue B pelueHuax SAP

SAP Leonardo Machine Learning (:);0

[oTOBbLIE peleHus UHCTpYMEHTDI
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MawuvHHOe obyyeHue B pelueHuax SAP

SAP Leonardo Machine Learning (:}IO

[oToBbIe pelieHus
OT1aenbHble ®dyHkumn B ERP NHTepdenc
peweHns (busHec- (CRM, SCM, KOMMYHUKaLWNK C

cueHapun) SRM...) CUCTEMOMN
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