ta Comp

Romain Casteres

B Microsoft PFE Data & |A
) ¥)®) (i)

CentraleSupélec

agmes 8

wuj

-- N/

B® Microsoft


https://twitter.com/PulsWeb
http://pulsweb.fr/
https://www.linkedin.com/in/casteres/

Microsoft .
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CTO SNCF : Raphael Viard



LA DONNEE, NOUVELLE ETAPE

DE LA TRANSFORMATION
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Est-ce un effet
de mode ou une
nécessité dans le cadre
de leur transformation
numeérique ?
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1. Omniprésence des donnees
2. Evolution et impacts

3. Data Companies

AGENDA




1 — OMNIPRESENCE DES DONNEES - DATA DELUGE

Volume in Exabytes

1 Exabyte (EB) =1,000,000,000,000,000,000 Bytes

9000

50x

GROWTH

o FROM
90% 2010

OF THE TO 2020

WORLD'S DATA
WAS CREATED IN
THE LAST

2 Years

Sensors
& Devices

6000

Social
Media

5000

VOIP

Enterprise
Data

» 2020

Source: Infosys

2010

—> Progres technologiques et les disruptions business

i
g

()

P



1 — OMNIPRESENCE DES DONNEES - DONNEE,
INFORMATION ET CONNAISSANCE

Exemple : 10 Donnée
=>» La température est de 10°C a Paris aujourd’hui Information
=» Je suis a Paris aujourd’hui donc je m’habille chaudement Connaissance, Sagesse

Contexte

Informatlon e

o)

Compréhension



2 - EVOLUTION ET IMPACTS - COUT DES DONNEES

Sourcing Extract & Ingest Store Prep & Process Model & Serve Activation &

E ?f o%éo Intelligir:ce
Y %*@ 0? é [Cj .-/

N
C) @% Data orchestration Data Lake store Transform & Clean Data warehouse Dashboard
and monitoring

COST $

VALUE




2 - EVOLUTION ET IMPACTS - VALEUR DES DONNEES

Direct -

VIVINVIN
TAVAVAVAY

NVAVAVAY,
AVAVAVA

=
K
K
==

Vv,
A

An International Data Corporation

(IDC) research study indicates businesses .
that aggressively invested in and utilized Indirect -
data analysis over a four-year period
achieved a $1.6 trillion dif/idend over
other companies.

an
Dividends in the Data |/,)l

Source: IDC research for Microsoft

En 2015 Facebook : 250 Mrd $, Air Canada : 34 M §
Ce ne sont plus les actifs physiques qui régissent la valeur d'une entreprise mais de plus en plus sont patrimoine numeérique



2 - EVOLUTION ET IMPACTS - VALEUR DES DONNEES

VALUE $

\

VALUE $

/

> TIME

> QUALITY, VOLUME, VARIETY (Rareté)



2 - EVOLUTION ET IMPACTS - VALEUR DES DONNEES

How can we
I make it happen?

: Prescriptive
What will !
happen?
" o
i Predictive 43¢
Why did it ! oo
happen? O& ) Q:(\'L
by
(e
What Diagnostic <0
happened? Analytics
Descriptive (&q‘ﬁ"
Analytics \

VALUE

0"

O“(~ gxﬂéﬁx

o

DIFFICULTY



2 - EVOLUTION ET IMPACTS - INNOVATION

Data-Driven-Innovation (DDI)

Ideas

Build
Measure
Learn
Loop

Product

Data

thermomlx



2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS

TECHNOLOGIE (1/5)

Operational
Reporting
"l
Batch ETL 1 I Analytics &

Organizaional — 4 —____, reporting
o [ el B
F Semantic g
’ ] = Layer o
. Limites:
Third Party
Data - Couts
- Latence, schémas stricts
Data - Sous ensemble

- Données Structurées
- Batch



2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS

TECHNOLOGEE (2/5) | oReAwsaoN [ cume

Data Warehouse vs. Data Lake
structured, processed Data structured / semi-structured / unstructured, raw
schema-on-write Processing schema-on-read
Data Lake
expensive for large data volumes ~ Storage designed for low-cost storage
Store
less agile, fixed configuration Agility highly agile, configure and reconfigure as needed
"R Es
mature Security maturing AT B _— o
e N
business professionals Users data scientists et al. finit % &
Ly ¢F
SOL Types of Queries Multiple types: programmatic access, machine ¢
learning, SQL, graph analysis, deep learning, etc.
. , HDFS
mature Tool Integration maturing




2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS

TECHNOLOGIE (3/5) | oReansaon [ cumwre

 Big Data Framework : Hadoop, Spark  Analyse avancée, IA, Machine Learning
« No-SQL -
S e . KDnugget.s Ana ytlfs, Data
: Science, Machine Learning Software
« Self-Service
o, 0% 10% 20% 30% 40% 50% 60% 70%
« Mobilité

Python 65.6%

* APl Economy
e Cloud Computing

RapidMiner
R

Coam sl

[— _ — M 2018 %share
m 2017|%share

W 2016/ %share

Tableau

B
* ‘API- Anaconda
- Tensorflow



) -

EVOLUTION ET

TECHNOLOGIE (4/5)

Speedw

IMPACTS

Streaming

@ a%s =
i i — ‘-"ﬁ

: Data Data
Devices & Ingestion Processing
Sensors J

Layer J

' =
éatch I

Layer [ Raw Data ]‘j Curated Data J

~

Dashboard

. fes ‘ “ ’
- —

Master
= Warehouse
Organizational

Data
Data ‘Serving Layer

0 A Wy

Batch ETL

Advanced
Analytics
Machine H
Learning Analytics &
reporting
tools
Reports,
Dashboards

4

Lambda Architecture

TRANSFORMATIONS

Alerts

@ Streaming Data

Near-Real-Time Monltorlng

Devices &
Sensors

Data Lake

J

Advanced

a8 — I1
Social Media -
Operational

Data Store
Demographics

Data.‘ _— 11[ H‘

D /)

Batch ETL

—_—
Federated Queries S
Data

Warehouse

Organizational
Data

&

Third Party
Data

——

I

Hadoop *— Machine
=" Learning

OLAP
Semantic
Layer

In-Memory
Model

Analytlcs !

B Self-Service | |

Reports &
Models

5.

—

Operational
Reportlng

H|stor|cal H

Analytics

Pipeline d'enrichissement et d'analyse



2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS

TECHNOLOGEE (5/5) | oReansaon [ cumwre

@ B #

CODE
I'

COMMIT % ) ﬁe REVIEW STAGING PRODUCTION
@ { J {® 00 {@® {@ {@
| BUILD UNIT |NTEGRATION
TESTS TESTS
@ CD PIPELINE
@ CI PIPELINE
RELATED CODE

Intégration continue Livraison, Déploiement continue



2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS
I ocosioos

8000

728 *—— Janvier 2018

T 25%

7000 \

6000

Progression
5288

r9.6% par rapport
. Juillet 2017

3702
4000 T17.6%

2930

0,
3000 2501 T5%
™11.7%

1937

™ 15.4%
2000

1000

Head of Data Ingenieur Big Data Ingénieur BI Data Scientist Data Engineer Data Analyst
CDO

http://datarecrutement.fr/etude-salaire/



http://datarecrutement.fr/etude-salaire/

2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS
I ococooves

No one person can be the perfect data scientist, so we need teams.

Pilotage

I
I
I
: Chief Digital Officer Chief Data Officer
I
I
|
I

: RS

Equipe projet

Data Data Project Proxy Product

Architect Engineer Manager Owner

|

|

[

: Product
[ Owner
|

[

I
I
I
Data Scientist UX Designer Developpeur : :
Iy
I
L
I
Iy

Data Machine  Mathematics Statistics Computer ~ Communication ~ Domain
« TeSt & Learn » Viz Learning Science Expertise




2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS
I oocoovcs I

Etablissement d’un plan de veille :

Enquéte de satisfaction Db]ECt[E qui surveille quoi ? pour quoi faire ?

de veille pour qui ? a quel rythme 7

Diflusion de la veille Lister ou rechercher
envisageable sous de . . . les sources utiles aux
mulktiples formats : Diffusion S objectifs

RSS, newsletter, blog

accessible en Intranet,

ete. . i
Déterminer les

moyens/formats
d’extraction de I'information
(par ex. : RS5)

Collecte

Du simple taguage des actualités Lecteur de fil RS5 (Feedly, InoReader,
a la rédaction de synthéses FeedSpot, Tiny Tiny RS5...) compléte
voired’'analyses agrementées de notarmment par un outil de surveillance
datavisualisations Collecte collaborative de page(par ex. : WebSite-'Watcher)

{chacun un secteur)


http://www.atout-dsi.com/wp-content/uploads/2014/04/atout-dsi-veille.png

2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS

| TECHNOOGE [ ORGANISATON | CULTURE (173

 La culture d'entreprise est un ensemble de connaissances, de valeurs et de comportements, partagés
par la plupart de ses membres, qui facilitent le fonctionnement d'une entreprise.

» Data Literacy
OPTION B

) ITIS.
| orTioNA  oPTIONB /

HIPPO acronyme

Let data drive decisions, not the Highest Paid Person’s Opinion.



2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS

CULTURE (2/3)

HI _ 20%

Variation A

"In God we trust.
All others must
bring data."

W. EDWARDS DEMING

- 52%

CONVERSION

Variation B

Métrologie : Science de la mesure



2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS

Enthousiasme

CULTURE (3/3)

ATV 1 N
} c\‘ k]// b
Y > \

Offres Data
k.

Amélioration Qualité

Animation d'écosystéme
Hackathons / Projets Data

Expérimentations

Formation spécifique métier Information/Formation

Prototypage de services / dataviz

Ressources : portail de données / équipe data Sponsoring r:J
Q )
Pmunic?®
Prise de conscience
% Exploration/recherche de nouveaux usages
154
g Etats des lieux Actions de
< des données et sensibilisation & Evangélisation
usages existants vulgarisation
Formation sensibilisation

Profils data Profils non data Top Managers Publics externes
ation/Co unication Projets rganisation




2 - EVOLUTION ET IMPACTS — TRANSFORMATIONS

Data Company = Technologie + Organisation + Culture




3 - DATA COMPANIES

A sHop PRODUITS SUPPORT JEUX LEGO® LIFE @ POUR LES ENFANTS Q

~ CAREEJRS"Jg ?

l-{ NGYOUR CAREERTO LIFE
| =)

Home People Culture Locations Career Blog FAQ Search Jobs

IOR DATA MANAGER

Location Posted Date Job ID
United Kingdom, London 12/18/2018 GB3308
Category

Research/Development; Information Technology; Lean/Continuous Improvement; Market and Consumer Research
Langquage
.. ovove - I

Your Purpose
LEGO is a global organization but with a relatively new engagement around data driven decision making and the

paradigm of llm['ddta driven u.nnponv‘lTh': role sits within a small and diverse, but active hands-on team. Every day is
different and there Is a real chance to shape direction and be influential

Working collaboratively with the rest of the Data Management team you will take on tasks and projects related to our
broad data management agenda, and our vision of making the LEGO Group a more data-driven company. You will work
together with local stakeholders and the rest of the Data Management team. Your work will e.g. include process
optimization and documentation, identification of data quality issues and Ffacilitation of resolution of these, as well as
participate in projects to secure data management principles are followed and project teams mentored in working
efficiently with data

Since you will be the first position in London you will in the beginning be the teams' primary go-to-person for London
based business units until further people are hired in London. This also entails that you will work on a broad set of
tasks in relation to the full data management agenda including both data stewardship and data curation tasks, aswell

as fulfilling championship obligations




3 - DATA COMPANIES - DEFINITION

Harvard Business Review (2018)
KEY CAPABILITIES OF THE DATA-DRIVEN ENTERPRISE TRANSFORMATION GOALS AND BENEFITS

Percentage of respondents who say the following capabilities are very important for the Percentage of respondents who say the following goals are most important to their organization’s
data-driven enterprise versus the percentage who say their organization is very effective evolution into a more data-driven, intelligent enterprise, as well as the percentage who say they
in these areas have seen benefits in each area

« Une Data Driven
Company est une
entreprise qui cherche

@ VERY IMPORTANT @ VERY EFFECTIVE ® IMPORTANT @ SIGNIFICANT BENEFITS @ SOME BENEFITS

The ability to extract new value and insights from existing data/analytics applications

Y Better insight into customer needs and expectations
{]

30% %

continuellement a
ameéliorer I'ensemble
des processus de
I'entreprise par
I"'utilisation qualitative
et quantitative de
données, tout le temps
et sur tout ».

Joseph Glorieux, OCTO.

The ability to provide enhanced security and access controls for enterprise systems
81%

49%

The ability to deploy analytics with high performance and scalability
7%

1

2Th

The ahility to easily access and comhine data from a variety of external data sources
8%

1

23%

The ability to certify data and create and enforce a single version of the truth
TT%

1

29%

The ability to deliver actionable, customized intelligence to employees across the enterprise
75%

1

2%
The ability to easily and securely share governed data and intelligence internally
75%

30%
The ability to provide predictive analytical tools for data scientists and analysts
67%

|

26%
The ahility to offer self-service data analytics tools to users at all levels
59%

|

22%

The ability to deploy mobile services with high performance and scalability
56%

23%

The ability to easily, securely share governed data and intelligence with external partners
51%

22%

Faster, more effective decision making

0%

Improvement of process and cost efficiency

36%

Streamlined bhusiness operations

61%
29%

60%

Better financial analysis and performance
54%

Increased innovation
53%
31%

Better risk analysis and management

51%
46%
Increased agility
49%
25%
49%



https://www.octo.com/fr

3 - DATA COMPANIES - BARRIERES

ORGANIZATIONAL BARRIERS

The most significant organizational barriers to respondents’ transformation into data-driven,
intelligent enterprises

Q990

Organizational Legacy Lack of key Resistance Current
silos processes digital/data to change organizational
analytics skills structure impedes
transformation
efforts

SOURCE: HARVARD BUSINESS REVIEW ANALYTIC SERVICES SURVEY, AUGLIST 2018

TECHNOLOGY BARRIERS

The biggest technology barriers to respondents’ transformation into data-driven, intelligent
enterprises

S b

Legacy Lack of a centralized Data Data Current
mﬂvmﬁ:ﬂrdware torm system silos consistency systems/solutions
systems and r capturing and issUes are too complex/
infrastructure analyzing data not user friendly

SOURCE: HARVARD BUSINESS REVIEW ANALYTIC SERVICES SURVEY, AUGUST 2018

In your organization, which of the following factors present the biggest barrier to being
data-driven?

Barriers faced at work by data scientists

Lack pf business executive support/corporate strategy
Difficulty accessing relevant data

Lack of skills

Data governance and security concerns

Data quality i= insufficient

Inadequate user training

Lack of IT leadership support

Hard to integrate with business processes

Lack of data platforms

Business users too dependent on [T

0%

I 42
I 7%
I 4%
I 77
I 27

I 107

I 15

I 17%

I 6%

— TDWI, 2017

10% 20% 30% 40%

Dirty Data
Lack of data science talent
Lack of management/financial support
Lack of clear questions to answer
Data unavailable or difficult to access
Results not used by decision makers
Explaining data science to others

Privacy issues
Lack of domain expert input
Can't afford data science team
Multiple ad-hoc environments
Limitations of tools

Need to coordinate with IT Kaggle



3

DATA COMPANIES - ETAPES

[ Data-Driven

‘ «Qrganization
Data-Savvy getéomes data-
rs
+«Organization -
Data-Guided uses datain SWategic siage
+*Organization m: o
Data-Aware begins to use Insight stage
data in
+*Organization is production
Data- data-curious «+Analysis stage
Resistant +*Data stage
+QOrganization
actively resists
data
Résistante Consciente Guidée Avertie Conduite

Author : Christopher Penn



3 - DATA COMPANIES - EXEMPLE QoDomino's‘

NS

PDOMINO’S

Globally-distributed mission-critical apps

&
Domino's Pizza delivers Domine's
through globally-distributed apps

Tech-centric consumers across
continents demand instant access
and uninterrupted service

* 99.99% uptime e s
* Millisecond load latency — - o ®
+ Globally distributed order-processing “ e fae 4

Y




3 - DATA COMPANIES - ETUDE DE CAS

Contoso est un fabricant mondial d'équipements de conditionnement et
de transformation des aliments.

2 Services

Matiére premiéere

) ©

Matériel d'emballage Remplissage Lait

Contoso souhaite transformer son secteur d'activité en ~ Suivi informatisé du conditionnement et

»

intégrant des services numeériques. maintenance prédictive




3 - DATA COMPANIES - ETUDE DE C

Things Insights

*
aQ

AS

Actions

#

Visualize data and
learnings

(ol -

e Ul & Reporting Tools
Management

loT Edge
Devices

Stream processing
and rules evaluation
overdata
Device . —
M Cloud Gateway
anagement (IoT Hub)
Q |
- I’. : Stream Processing
r ((( l)) \ i I 1
|

Data T

— Transformation

|
| L
i Store data

—

([
([

Warm Path  Cold Path
Storage Storage

Bulk Device
Provisioning

High Availabilityand Disaster Recover

Deployment

Security

Business
I Integration
M

achine Learning

b

Integrate with
business processes




3 - DATA COMPANIES - ETUDE DE CAS

Production Line Details Al = Alerts Bl

STATUS DEVICE 1 Rotatic &m i
Critical Tampemture Alam =09 P

@ Critical Pobat A

Roatg A
Premary Rotetion Sapsor 2405 By

Waming Rotation Servo

Robatic &m
Hydrohysar Fressune Anamoky 234 P

Warming Gripper
Roiab Anm
Gripper Pressure Pressure &nomoky AN P

Warmning Hydratyser

Rotatic Am
Wamin Press Frassuia Fump Anamdaly 213 AM
g
aat iy T Man Presc
Wiriing i it Hydraubc Frassure 114 B
Mormal Water let1 | ] Cooling Unit
9
i A Watar PLimg Sansar 1131 am
& MNormal Cooling Fani | ] HII i o Coaling Unit
water Pump Sensor 1126 AM
W Mormal Water letE | ]
Coalng Unit
® Normal o ———. Tamparaturg Anamaky QUERET]
Conweyes
N TP, L LD D, Lak, I Féotn Snomohe b i 1Y, W

Prodcution Line A f on Line 3 K

Cheerall Performance

89%

Maintenance prédictive, Valeur ajoutée de ses services, Service de formation, Data Literacy, ...



Azure loT solution accelerator - connected factory & | Administrator 2

Factory Locations

Atlantic

Indian

Ocean

Global Overall Equipment Efficiency Global KPI

Overall Effivency Availbility Utiization Performance Energy Consumgtion Production Health

89% 89% 99% 93% 93% 93%



Azure loT solution accelerator = connected factory @ Administrator -

Production Line Details
STATUS DEVICE
@ Critical

Waming

L]
W

Waming Gripper

Waming Hyd

Waming Prass

Waming Water Input

Marmal Water et I

|:| i
Mormal Coofing Fanl I EEE o T on "
11 36 Ak
Marmal Water letb
g Unit
x ind Arenrnaky 103 Akl
Marmal Conwesyer ’

Rleroeml LN D Lakrssr

Prodcution Line 3 Overall Equipment Efficiency Production Line 3 KPI

Chezrall Performance Active Lines Utalization Consumpticn RLIL Production

89% 88% 92% 90% 04% ® N s7%



Azure loT solution accelerator = connected factory @ Administrator -

PLC Status
STATUS METRICS
B Critical Sorva Temip
Waming Air Pressure
Waming Sorva Temip
Waming Gripper Str=ngth
Warming 411 ps
Marmal Presszure Pump

Marmal Fam Speed

Marmal Prassure Regulator

Marmal

Marmal

Cambend d it

Robatic Arm Health and Performance Rabotic Arm KPI

Cheerall Perfarmance Unit Efficiency Temperature Humidity RLIL Rurmireg Time

NORMAL HOURS Y HOURS W

°F
88% 43% 280 23% m 53 W 1287 %



Azure loT solution accelerator - connected factory @ Administrator -

By

PLC Status Temperature »

STATUS METRICS

LAST BAIMUITE

@ Critical

200

Warning &ir Presgure Z2E0PS .
120

Waming Sarva Temip B0

TETEafaire

40

Waming Grigper Str=ngth

20 i} 4l 0 1]
Lt rainule (seconds)

Waming

Mormal Prassure Pump 19 LAST BEORNTH
100

Marmal Fani Spaed 1300 P

Marmal Prassure Begulator 2311 PSI

amparmtura =F

Mormal Compresse 4500 PS5

Marmal Canlng Unit
e bead 1o
HOTES

. te
Robaotic Arm Health and Performance : : ntendag

Cheerall Perfarmanc Linig Efficiency Temperature jurnidity
(B | ErTarmance .

MR MAL

°F
89% 43% 280 23%



CONCLUSION

Four Dimensions Determine Digital Maturity

Culture

A company’s approach to digitally
driven innovation and how it
empowers employees with digital
technology

poie o4

Organization

How aligned a company is to support
digital strategy, governance, and

execution

- ASSERTION

Systemes de calcul de maturité de la transformation numerique

Six Dimensions of Digital Maturity”

Technology

A company’s use and adoption of
emerging technology

Insights

How well a company uses customer
and business data to measure
success and inform strategy

*
*
*
*
‘ﬁ
’ I

Forrester Digital Maturity Model 5.0

Human
) Resources

./.

&ily

Social Technology
Business Resources
Strategy :

Ol1)12 3
X | <
=¥ W/

Channel Data

Strategy Strategy
- Content
) Strategy

Source: ©dStrategy Media, 2014

\Strategy dStrategy Digital Maturity Model™

dStrategy Digital Maturity Model

Pr—
HIGH

O

MEDIUM

o

LOW

ZERO



https://go.forrester.com/
https://www.onlineauthority.com/blog/about-dstrategy-media/

CONCLUSION - LIMITE

« Absence de données NI |
Veemmrea]
- Ethigque et amélioration ) “iAET;E

« Focus excessif -> Paralysie l

« Remise en cause l

o (Cobra Effect



CONCLUSION

Data Company = Défis

Technologie + Organisation + Culture

La donnée est bel et bien au corur de la
transformation numeérigue des societes.

Toutes les entreprises sont vouees a étre
pilotées par les données.

S @




MERCI

EDM, MDOM

Maodern Datawarehouse "\I
.

Data Lake | Openness and involvement of everyane

Big Data \"u Hire COQ, Data Engineer, Data Scientist, ...

Ny
No-SQL Database | Creating a Datalab
ETL, ELT ) S Encourage collaboration
N ; Organisation
Advanced Analytics, Al, Machine Leaming Wt Technologies Agility, DevOps, DataOps
Seff-Service x’T Governance
f
Mobilty / Facilitate training, MOOC

Real Time, CEP, Lambda architecture  / Setup atechnology watch, Competitive inteligence

Data Company

AP Economy Jj
Culture of measurement

-
f

Cloud Computing J}

Industrialisation, Cl / CD [ Data Culture
|II|'{ Cuverture
Quality Culture j“: Strategy
Source | wf.l Adoption
Volume Ili‘ ) Ethics
Velocity I'-\_ Transparency

Variety },

Sofistification J




