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SmarterAnalytics IT Ctrpaterna 2030

Industry /
Business
Model
Innovation

Business Model : MARKET INNOVATION
Transformation

Core Business
&IT
Accelerators

Pioneer

Cogn. Manuf. / IND 4.0
4 Cogn. Process axis © 2014 IBM Corporation
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Industry 4.0 / Kubep - cuctemnl / loT

OnTuMunsaumsa sceun

Industry 4.0 NPOU3BOACTBEHHO -

NTOrMCTUYECKOM
LleNnoYKu

Cyber Physical
Systems OnTummnsaums

npeueccoB
ABTOMaTU3auus
npoueccoB

UHCTPYyMEHTDI
CBA3b
YMHaa obpaboTka gaHHbIX
B peanbHOM BpeMeHU
ba3oBble pekomeHgauuun
no npoueccam

Internet of
Things
(IoT)




Mpumep Knbep-dunsunueckon cuctemol - Industry 4.0 Cognitive Value Chain

Cognitive

Network of Cyber Models

SAP/ 3-rd

party

Spare Parts Y, Maintenance Worker
J Optimization Scheduling Safety
Procurement [P Raw Materials Energy Production Perfect
Intelligence Optimization Optimization Optimization Delivery

loT Platform

7
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Suppliers Manufacturing Deliver
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lMpouecc pa3paboTKm HOBbLIX MPOAYKTOB

CeroaHs

MogoenupoBaHue / cumynaums

.4

HoBbIn npoaykT

O6paboTka
NHopMaLmnm
4YesIoBEKOM

OKCNEPUMEHTDI

3aBTpa

MopenupoBaHue / cumynaumsa

M
=

HoBbIn npoaykT

OKCNEPUMEHTDI
O6paboTka
MHJOpMaLnK
KOrHUTUBHbBIMMW
cucTeMamm



KorHutueBHaa cuctema nogaepXku pa3paboTku HOBbIX CNAABOB

Lentp IBM Research B LiBenuapum
paspabotan Al cuctemy , Kotopas
No3BONAET PaLMOHaNN3MpPOBaTb MnpoLecc
NPOEKTUPOBAHMA  HOBbIX CM/IaBOB W
npeaocTaBaAseT TEXHONOMMU, C MOMOLLbIO
KOTOPbIX MOXHO W3B/feYb HeobxoaMmyto

MeTanNypruyeckyto  MHPopmauum U3
bonblWOro  Kopnyca  JOKYMEHTOB -
TEOPETUYECKUX mMaTepmaros,

IKCNepmnmeHToB U T.4.

3agava - obecneuntb KPUTUYECKYIO
NoAAePKKY B ynpaBAeHuUN,
MPOrHO3MPOBAHNUM  UAN  SKCTPaNoNsuum

BO3MOMHbIX KOMMO3WUMW CMNAaBOB WU
CMecer U3 aNloMWUHUA, UWUHKa, Meaum,
MapraHua MAM APYrux CAOXHbIX CM/1aBOB
Ha OCHOBE AaHHbIX KJIMEHTOB WU AaHHbIX
HaY4YHbIX NCCNEea0BaAHUMN.

e
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Query

SELECT ELEMENTS «

AM-Max ranges

BITION Coefficent 1

SELECT PROPERTIES «

" TYSOL LT orST)

MVn-Max ranges

A LLorS) 0

Properties coefMicient 1

SELECT FORM

M- Max ranges

KEYWORDS «

T~
o0 , \
289

' \ ’ '
b < x 20 ax ~x xoc il 0 m a3 0c WG 0 "o




Composition Query: Inverse Material Design

IBM Watson Discovery Advisor

Cu

Attribute distribution Attribute correlation Reecult 'n tzble ResLltin Box Plots Pradiction Document View

Min-Max ranges: ___ i
Cu |2 5

Summary of calculated attributes

Composition coefficient: I-‘I

SELECT PROPERTIES v

SELECT FORM

Vin-Max ranges

TYS (L, LT, or 5T)

I
Min-Max ranges

TYS (L, LT, or ST) |9O 100 ksi
Properties coefficient: I‘I_

summary of calculated attributes

Attribute v~ | Mean

plane strain fracture toughness [I-t] 45,67
plane strain fracture toughness [t-I] 68.29
plane stress fracture toughness 126.29
plane stress fracture toughness [I-t] 122.81

plane stress fracture toughness [t-1] 105.88




Mpumep Knbep-dunsunueckon cuctemol - Industry 4.0 Cognitive Value Chain
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Gartner Hype Cycle

expectations
e Connectad

| loY Platform
Commercial UAVs (Drones)
Affective Computing
{Smart Data Discovery
Virtuad lf’otsona! Assistants
Brain-Computer Interface —%
Conversational User Interfaces

Q Natural-Language Question Answeeing

Volumetric Displays 3 Enterprise Taxonomy and Ontology Management
Smart Workspace Human
Personal Analytics Augmentation
Quantum Computing
Data Broker PaaS (dbrPaas)
Neuromorphac Hardware
Context Brokering Virtual Reality
| 802.11ax Augmented Reality
General-Purpose Machine Intelligence —
4D Printing
|
Smant Dust £
As of July 2016
Peak of
Innovation Trough of Plateau of
Trigger Exg;?:;:l?) . Disillusionment Slope of Enlightenment Productivity
time »
Years to mainstream adoption: cheolaa

Olessthan2years ©2toSyears @ 5to 10 years
Sourcec Gartner (hty 2016)

IBM Confidential

A more than 10 years @ before plateau

©2017 IBM Corporation




08 AM

Alcoa Pot Operator

« Prescriptions | 14 « Downward Trending Efficiency | 36 « Excursion: Anode . Excursion: Feeder « Excursion: Wave

Efficiency Over As of: 8-14-2015 Suggested Targets As of: 8-14-2015

Base Resistence Target xsSALFS Target

TRrget

Base Hesistenca

rsion Probability As of: B-14-2015

Predicted Efficiency More information P

Anode Feeder

Current EE Percent Increase / Decrease Current CE Percent Increase / Decrease

13.32312

As of: 8-14-2015 As of: 8-14-2015 As of: 8-14-2015

Excursion August 4, 2015 EHCUIREn June 24, 2015 Excursion June 24, 2015
Number Number Number




Mpumep Knbep-dunsmnueckom cucrtemobl - Industry 4.0 Cognitive Value Chain

Cognitive

SAP/ 3-rd

Network of Cyber Models
party

Cognitive Asset
R&D Diagnostics Health

“"Cognitive
X Plant Worker

\

Procurement
Intelligence

loT Platform

A 3 3 \
EquipFisdl i , \\\
ratnemanistion & nl.tu-E.Pal-:l L:.h:fng:u-l':-..-ul:lluail:g.l rnfﬁ-_ . Eﬂuﬁmm&
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Manufacturing

Deliver
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[TporHo3Hoe obcnyK1BaHME: peLleHne UCMoSb3YTCS B

NnUTEUHOM LUexy BMW onga yBennyeHuss NpomM3BoaMTENbHOCTY U
NOBbILLUEHUS Ka4eCcTBa

[MpoueHT Bbpaka cokpatuncsa Ha 20% 3a 12 Heaenb

) i /]

VI MepepaboTka I

Het
OxnaxaeHue I_’l O6paboTka un
TeCT ‘

Ha
—jIOxnameHme |—>| O6paboTka I_:I 3akasunk I

i
[l
il
&
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Case study: MupoBoii aBTONpPOU3BOAUTEAL aHAAU3UPYET AaHHbIe TPOM3BOACTBA ( CBapouHbie paboThl) AAd
npeAynpeXAeHHUsi BO3MOXHOro oTKasa 060pyAoBaHuUA

MOryT BbITb NpeacKasaHbl 33

2 1 6onee yacoB
[1o daKTnyecKoro cobbITUS.

3AMAYA: COKpaTUTb BpeMA NPOCTOA KpUTu4eckoro obopynoBaHus.
PELUEHUE : AHann3 paaHHbIX 33 16 mecaues paboTbl, co3aaHNe NPEAUKTUBHbBIX MOAENEN
* 27% OTKa30B MOTyT bObITb NpeAcKa3aHbl 3a bonee yem 8 yacos

* 7% OTKaA30B - B MPOMEKYTOK OT 2 A0 8 YacoB

© 2017 IBM Corporation



i Data accuracy

| Issues
I (Digital & physical
| convergence)

—»{ XO01: Low reliability of maintenance evidence

1
1
1
1
I— 4 XO02: False alarms & machine data inaccuracy
:
I
I

—»| X03: Low reliability of technical downtime evidence

: completeness X04: Limited descriptiveness of equipment messages
1=
; Issues

X05: No unique identification of asset / component

X086: Little sensor data

r =
1 Data consistenc .
| & integrity y X07: Free-text and unstructured descriptions

: issues

X08: Time resolution

X09: Different aggregation levels

© 2017 IBM Corporation
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Example of network of cyber models to create Industry 4.0 Cognitive Value Chain

Network of Cyber Models

Cognitive Asset
Diagnostics Health
Spare Parts Maintenance ~Cognitive™ Worker

—————— Plant ST )
Optimization Schedullng Safety
Advisors

SAP/3-rd
party

Procurement
Intelligence

\\

Customers \

\’7

loT Platform
Laboratany & Ouakliby

A

1
m
Camtmal {porsvar medens. oic. | 3 Prosuction Contral

continuous exchange of information - explore BlockChain

EquipFisdl
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PewweHne Worker Safety

— 9TO «aHres XpaHntelib» And KaxXaoro CotTpyaHmka KomMmrnaHmm
PelweHne No3BO/IAET B pea/ibHOM BPpeMeHU KOHTPO/IMPOBATb CUTYaLMIO Ha MPOMbILLAEHHbIX
06BbEKTaxX U CTPOMKAX, BbIABASATbL ONACHOCTb B KOHTPO/IMPYEMbIX 30HaX U HEMEANEHHO
MWHPOPMUPOBATb COTPYAHMKOB U MEHEAKEPOB O NOTEHLMANbHbIX ONACHOCTAX

OnoselueHne
BLE/ANT+/ CPU ObHapyxeHue/ 1 COTPYAHMKA
npegcka3aHume

lllllllllll>_ VIHL"MneHTa

lllllllllll>

AkcenepowmeTp:
CkopocTb-X
CkopocTb-Y
CkopocTb-Z

NHdpopmuposaHue
BGpuragupa u
CUTYaLMOHHbIN LIEHTP

N Opyrum psagom

lllllllllll>

Okpyxatowias cpeaa:

remneparypa """ Y

OCBEeLlEeHHOCTb crannssns HaxoaAaWwnmc4
YpOBeHb Lyma b paboTHMKam
AeULAT KUCTIOPOAA  ,, 4 * YcTanocTb

yrapHbii ras « HepBHoe nepeHanpsxeHue

GPS/BLE naTuu: + (Ob6es3BoxnBaHue / nepeoxnaxgeHune

mecToHaxoxnaerue** | ¢ [lageHue / nockanb3biBaHne
«  Mcnonb3oBaHue cpeacTs
Buo-ceHcopei: eososesedd NHOWBUAYANTbHOW 3alUThl
:g;bn‘;pgﬁxa -« YpeamepHbIn nogbem / obesasmxmsaHne
=+  HaxoxgeHuwe B onacHbIX 30Hax

_ _ _ » OnacHble cCONMKEHUs C TEXHNKOW
23 5 https://www-935.ibm.com/industries/hse/ ©2014 IBM Corporation
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Cueuapuu anA ncnonb3oBaHNA BUACO0aAHAITUTUKHA IEES

KMcnons3aosaHue cneyogexas

McnoneaoBaHWe Kacku
Mcnons3osaHWe 3alMTHBIX OYKOB

~ | KypeHue B HENONOXEHHOM MecTe
HecaHkuMoHMpOBaHHOE NonaaaHue \ NPoHUKHOBEHWE
naen B 3allWWeHHbI nepuMeTp
~ | YnaBwwit Mnu nexalumii Yenosex
.~/ OnpepeneHue ckonnexus niogen

HecaHKuMOHWpoBaHHOE nonagaqwe \ NpoHWKHOBEHWE
TPaHCMOPTHLIX CPEACTE B 3aLMLLEHHBIA NEPUMETP

MonapaHwe KpynHorabapWuTHLIX TPaHCNOPTHLIX CPEACTB Ha
3aKpbIThle ANA TPAHCNOPTHLIX CPEeACTB Y4acTKW JOporv

HapylweHue BHYTPEHHWUX pernaMeHToB OBWKEHUA
TPaHCMNOPTHLIX CPEACTE B paioHax npunerarwwmx K
NPOM3BOACTBEHHLIX NNOLaaKam

OnpegeneHve CKONNEHWA TPaHCNOPTHLIX CPEOCTB
Mouck 06LeKToB NO paamepy, LUBETY U MECTONOMNOXEHUIO

MaoeHTudrKauMa BOIHMKHOBEHWA YYaCTKOB CBA3aHHLIX C
NnoBbILWEHHBIM PUCKOM

~ | Cpsur unu ocnennexue Kameps!

_Ne | HawmenoBawmecuewapwn | OnucawvecueHapws

DHDEAEI'IEHHE nogen HaxogAWKXes Ha NPpoWABoOCTBEHHBIX NNOWaakax Gea
cneuogeXn.l

OnpeneneHye NOeR HaxogaLWMXCA Ha NPOM3BOACTBEHHLIX Nnowaakax 6e3 Kacku
OnpeneneHye Niogen NpoM3asodALLMX cBapodHele pabotel 683 3alUMTHBLIX OYKOB

OnpegeneHue niogen KypALWKMX B HENONOXEHHOM MecTe
OnpepeneHue niogen HaxogsALWKWXCA B 30HaX 3aKpbITbiX ANA nepcoHana

OnpegeneHye ynasllero UNW nexallero Yenosexa
OnpeneneHWe CKONNEHWA NIOLENA W NOACYET UX KONW4YecTea
OnpegeneHne nonagaHWA TPAHCNOPTHLIX CPEOCTB B 30HLI 3aKPLITHIE ANA TpaHcnopTa

Onpenenexue nonagaHus KpynorabapuTHLIX TPAHCNOPTHLIX CPEACTB B 30HLI 3aKpLIThIe
ans kpynHorabapuTHOro TpaHcnopTa

OnpeneneHne TPaHCNOPTHLIX CPEACTE HAPYLWAKWMX BHYTPEHHUE PErMaMEHTHI
OBWKEHWA TPaHCMNOPTHLIX CPEACTB B pafioHax NpUieralwnx K NpoM3BoaCTBEHHbLIX

nnowagkam
OnpegeneHWe CKONNEHWA TPAHCNOPTHLIX CPEACTB M NOACHET UX KONW4ecTea

Mouck obbvekra B BUWOeoapxXvuBe No ero pa3Mepy, UBeTy W MeECTONONOMEHWID

OnpeneneHle BOIHWKHOBEHWA YYACTKOB COMNPAMEHHLIX € NOBbILWEHHLIM PUCKOM

OnpepeneHne coBura UnNK oCnenneHua KaMmepbl
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SmarterAnalytics Pacno3HaBaHue aenucTBUM: gpaka, xoabba, 6er n 1.4.

Ve Rl Fight: 1.00000

Not_Fight: 0.95200

: (3 ‘ »‘ :’\ T

Fight: 1.00000 Not_Fight: 1.00000

Fight: 1.00000 Not_Fight: 1.00000

JeMoHCcTpauua pacno3HaBaHUA akTuBHocTel. CheBa - TecTupoBaHue n3obparkeHui ¢ gpakamu. Cnpasa — n3obparkeHus

6e3 gpak.

B KOJIOHKe «pe3ynbTaT» NpeAcTBasieHbl pe3ynbraTtbl pacno3HaBaHUA. ©2014 IBM Corporation
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SmarterAnalytics Indusiry 4.0 / Kubep - cuctemsl / loT

OnTumusauuns sceu
Industry 4.0 NPoOu3BOACTBEHHO -
FIOrMcTUYeCcKou

Cyber Physical LLerno4Kku

Systems OnTnMunsauus
npoueccos
ABTOMaTU3auus
npoueccoB

UHCTPYMEHTDI
CeAasb
YMHaAa ob6paboTka AaHHbIX
B peanbHOM BpeMeHU
ba3oBble pekoMmeHgaLuu no npoueccam

Internet of
Things
(IoT)

27 © 2014 IBM Corporation
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Gartner Hype Cycle - 2016

-
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SmarterAnalytics EESEE Sy
o mvwe Expent Advisors
expectation e a Learning
’;’- ed Home s-Dofined S ity
ous Vehicles
Micro Data Ce be Electromncs
Gesture Control Device 0f ato-oofmod Anything {SDx)

28

| loT Plath

Virtual Personal Assistants
Brain-Computer Interface
Oonvecsabmql User Interaces
Volumetric Displays

Smarn Workspace

Personal Analytics
Quantum Computing

Data Brokec Paas (ctePaas)
Neuromoephac Hardware
Context Brokering

| 802.11ax

General-Purpose Machine Intelligence —4
4D Printing ~7
[

Q Natural-Language Question Arsweding

A Enterprise Taxonomy and Ontology Management

Virtual Reality
Augmented Reality

Smarn Dust £
As of July 2016
Peak of
Innovation Trough of Plateau of
Trigger Ex::a?::;:lzns Disillusionment Siope of Enlightenment Productivity
time »
Years to mainstream adoption: obsolete

Olessthan2years ©2toSyears @5t 10years A morethan 10 years & before plateau

Source: Gartner (R 2016)

© 2014 IBM Corporation



Gartner Hype Cycle - 2017

SmarterAnalytics EESEE Sy
 Connected Home
Virtual Assistants - |1 “Deep Learning Plateau will be reached in:
loT Platform . Machine Learning less than 2 years

SmartRobots .\
Edge Computing \\\\\

Augmented Data . .
Discovery X

¥\ Autonomous Vehicles 2105 vears
Nanotube Electronics . !
@ 5to10years

Cognitive Computing
Blockchain /\ more than 10 years

Smart Workspace

Interface £ Volumetric

Quantum —— £\ Displays

Computing Digital Twin
Serverless
PaaS

5G

EXpectauons

Augmentation
Neuromorphic g

Enterprise Taxonomy
Hardware

and Ontology Management

Deep Reinforcement Virtual Reality

Learning Software-Defined

£\ Artificial General Security
4D Printing /X Intelligence

Augmented
Reality
Smart Dust /X
As of July 2017
Innovation Hadi of Ti h of Plateau of
Gz Inflated rough o ) : ateau
Trigger Disillusionment Slope of Enlightenment Productivity

Expectations

29 © 2014 IBM Corporation
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Gather the data:

Initiative-Program / Business Value

101- Integrate data sources v
102- Deploy welding anomaly detection v
103- Deploy the classification mode v
104- Enhance data collection discipline v
I05- Enhance machine data v
I06- Collect and integrate additional attributes v v
107- Identify failure modes, create new models v v
108- Standardize and refine evidence in SAP v v v
109- Mine for sequential patterns v
I10- Identify other use-cases v v
I11- Build & evaluate models for other equipment v v v
12- Model lifecycle management v v v v
13- Operationalize other models v v
I14- Cognitive use-cases v
I15- Blockechain v
E PO1- Center of competence v v v v v v v
% P02- Analytical & cognitive platform v v
1" P03- Information exchange & shopfloor integration v
E P04- Complete digital failure reporting v v
E © 2014 IBM Corporation

PO5- Integrated maintenance workflow v v v
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KOMMOHEHTbI U NPaKTUKN ynpasleHnAa JaHHbIMUA

TpeGytoT

MopnepxuBarot

31

Oxupaemble pe3ynbraTthbl

Co3paHue LeHHOCTHU
YnpaBneHne pUckom AaHHbIX )
(Value creation)

dakTopbl BnuaHua (Enablers)

0praHM3aUMOHHaFI CTPYKTYpPa U KOMMNEeTeHTHOCTb

MonuTtukn n ctaHpgapThbl YnpaBneHue (Stewardship)

ObecneunBaroT

OCHOBHbIe AUCLUMIIUHBI

YnpaBneHue
XXU3HEHHbIM
LUKIIOM
nHcopmaumumn

cTaHpapTam
G6e3onacHoCcTU U 74—
KOH(puaeHUnansHoc

YnpaBneHue
KayeCcTBOM
OaHHbIX

MopaepxuBarowme AUCUUNIUHDI

Knaccudmkaumsn AyauT
OAHHbIX U XypHanupoBaHue
MeTadaHHble OT4yeTHOCTBL

ApxuTtekTypa
OaHHbIX

© 2014 IBM Corporation
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AHUKUH Anekcen IBM EE/A
Presnenskaya Naberezhnaya,
blg. 10, block A
Moscow, 123317, Russia

Phone/Mobile
+7(985)-7619140
Alexey.anikin@ru.ibm.com




Connected experiences

Most organizations today are
no longer experiencing the
sudden shock of disruption

Sampling: COO
All participants

Percentages represent the number of respondents who selected 4 or 5 on a 5-point scale. Source: Q1.3 To what extent is your industry being
disrupted? [Very high level of disruption]; Q1.5 What is the degree of urgency with which your enterprise needs to transform itself, considering the
level of industry disruption you are experiencing? [Very urgent]
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My industry is
experiencing high
disruption

My enterprise has a
high urgency to
transform in response
to disruption




Processes that think

COQOs expect to create cognitive processes across their operations

Expected use of

analytics and

cognitive computing

across operations in Risk management

the next 2 to 3 years Demand management
and forecasting

Inventory and network
optimization

Performance of assets

Preventative maintenance

Sampling: COO Networked buildings
All participants

Percentages represent the number of respondents who selected each item. Source: CO0.3.2 In each of the following areas, select the primary
insight capability used in the next 2 to 3 years
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Predictive analytics
What could happen?

32%

42%

39%

42%

43%

41%

Cognitive computing

What actions should |
take and why?

56%

43%

39%

39%

38%

37%



