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Industry 4.0




Introduction: Industry 4.0

4.0 Cyber
physical systems

3.0 Computer
automation

2.0 Mass
production

First programmable logic controller
(PLC), Modicon 084
1969

1.0 Mechanical J

Systemss

3. industrial revolution

1y

First production line,
Cincinnati slaughterhouses
1870

uses electronics and IT to
achieve further automation
of manufacturing

2. industrial revolution
follows introduction of
electrically-powered mass
production based on the
division of labour

complexity P>

First mechanical loom
1784

1. industrial revolution
follows introduction of
water- and steam-powered
mechanical manufacturing

v facilies A ) S, J tme
" . End of Start of Start of 1970s today
:"lJerERS':E 18th century 20th century

Source: Industrie 4.0 Working Group 2013 / DFKI 201



What does it mean today ?

Only Industries of products
manufacturing ?

What about Industry of Services?




Airbnb: Airbed & Breakfast

ldea:
connecting
travelers
with
home owners
with
available
home spaces
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HOW AIRBNB STARTED ......

Or How 3 Guys Went From Renting Air Matiresses To A 10 Billion Dollar Company

(Joe)
(Brian)

two guys in they lh |nk
San Francisco

can’t pay
rent

} ® o {Nathan)
.ﬂ. b Kme: 2 Ui w44 femb i
they mal-(e 2 men .1 woman for guesis lef oy launched

asimple website roommaleasa s oysw'- got

co-founder o bookings

showedup, ”°“mi
paying $60 eecP this could be

abigidea to build the site
Bnian, | hope it's
2009 2008 not the anly idea
You are working on;

@ (friend)

went realized were making $200  got $20,000 in bﬂe ¢ t‘i]“‘ )élé.c't‘\.c‘)ln
Or-10-a00r Ir ohotos of places aw 0| 3 L o
T [ i Gy ool first funding o 54 cach mano
§ listed houses | Gral g :
& s growing - from Paul Graham's et money o
week $30,000
later 20102011
ﬁ
made $400 a week  were rEIEC|Ed ] raised $600,000  raised $7.2 million
started to JrOW G” a mmo IS drummer rents an seed round then §112 milion
1 e You i from Sequoia from Many
entire house q
investors $10 BILLION
and Ashton Kutcher VAI_UATIUN
l:‘n Funders and Founders based on reports in Telegraph, WSJ, and The Atlantic



Airbnb: Airbed & Breakfast

AirBnB vs. Public Competitors: Valuations Over Time ($B)
2011-2015YTD (6/18/2015)

25 @ airbnb

@ Expedia

=* @ WYNDHAM'

HOTELS AND RESORTS

—= B HomeAway"

[=1

2011 2012 2013 2014 2015YTD

=g Airbnb  =—ge=Homeaway =——s=—=Expedia =—s=Marriot =—g==S5Starwood =—ge=VWyndham
*AirBnB did not raise a round between 2012 and 2014, and therefore it's valuation stayed the same during this time

*aluations were taken at dates where AirBnE raised. 2013 data was taken at &/1/2013
‘:CBINS!GHTS www.cbinsights.com

::E:Lrl!,YE'S?!IE Source: https://digital.hbs.edu/platform-digit/wp-content/uploads/sites/2/2018/03/AirBnB-Valuation-1.png
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Airbnb: Airbed & Breakfast

EA Company: Airbnb

2 Founder(s): Brian Chesky, Nathan Blecharczyk, Joe Gebbia
Year founded: 2008

s CEO(s): Brian Chesky

@ Headquarter: San Francisco, California

42 Number of Employees (2017): 3,100

iii Type: Private

Valuation (2018): $31 Billion

|+ Annual Revenue (2017): $2.6 Billion

4l Profit | Net Income (2017): $ $93 Million

::E'Lr]'VERS'TE Source: https://digital.hbs.edu/platform-digit/wp-content/uploads/sites/2/2018/03/AirBnB-Valuation-1.png




Business Model Canvas

Airbnb: Airbed & Breakfast

Key
Partners

People who rént thedr

. (People who book
Spa

- Phatographers (Freslance)
= b i

- Payment Processors

IVERSITE
DE PAU ET DES
PAYS DE 'ADOUR

Key
Activities

- Product Development &
Management

= Building Host netwaork and
Managing hosts

- Building travelers network
and managing guesta

Key
Resources

Value
Propositions

Hosts
- Hosts can earm money by
renting their s

- Free photo ehoots for prop-
erty listings through photog-

- Prices are often less as
compared 1o hotels.

Customer
Relationships

Channels

= Website
= Mobile App for Andnoid
- Mobile App for I0S

Customer
Segments

Hosls

- Peaple who own a house and
want 1o earn extra money

- People who want 1o meal

Revenue Streams

- Commission from Hosts upon every booking
- Commizsion from Guests upon every booking

Source: https://i.pinimg.com/originals/c9/c6/df/c9c6df5677bc7f1c37fb139495411b4.jpg
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Airbnb: Airbed & Breakfast - future services

@ Q  Anywhere - Experiences

One-of-a-kind activities

hosted by locals

ANIMALS ANIMALS CITY WALKS & TOU... CONCERTS ADVENTURES

TenYith 1
Naughty...

Beccy i Anastasia Jill & Javier

IVERSITE .
rl.’i,:tl‘,,\'mi;z Source: https://www.airbnb.com/




UBER: largest fleet of taxis (2)

Uber

Business Model Canvas

Customer Cost @
Segments _ ° Structure

Value

Key w
Resources ‘@

Technology team
AlfML/Analytics expertise
Network effect (drivers and

People who don't own a car Salaries to employees

Propositions

People who need an Driver payments

affordable ride (Uber Pool)

Key -
Partners §
People who need a premium

Technology development
For Passengers R&D
passengers)

ride Marketing

& Drivers
®* Technology partners
(API providers and others)

* |nvestors/VCs

Customer

Brand name and assets

Data and algorithms

Key
Activities

2

People who need a quick ride
People looking for convenient
cab bookings

People who can't drive on

there own

* On-demand bookings

* Real-time tracking

* Accurate ETAs

» Cashless rides
Upfront pricing

Multiple ride options

Legal activities

Revenue
Streams

&

Q
£
20+

Relationships

Ratings & feedback system
Customer support
Self-service

Highly automated
Meetings with regulators

IVERSITE
DE PAU ET DES
PAYS DE 'ADOUR

Source:

Add more drivers
Add more riders
Expand to new cities
Add new ride options
Add new features

Offer help and support

Channels D

Mobile app

Social media
Word of mouth
Online advertising

Offline advertising

For Drivers

* Work Flexibility
* Better income

* Lower idle time
» Training sessions

Better trip allocation

® Commission per ride
® Surge pricing

® Premium rides

= Cancella fees

*® Leasing fleet to drivers

® Brand partnerships/Advertising

https://mobisoftinfotech.com/resources/blog/uber-business-model-explained



UBER: Transport as a Platform

. i
Hardware Load Balancer @
Tenannel protoci(intemal) @ \ \ ﬁ
Celery
RES Data
i "s Workflow preid
Prox gmt KPI's and
Thrif OKR's
= y i
Trip ETA
EATS Inter
O:) face Trip ’ Calculator l e
O:) - Computatio cly Mgrs
EXperime ns
Rider
ntati su
| Ul Event Marketplace Communi sl ":; M. ;’{ ubestory
L_usteners cations Dara
ﬁ ‘ Consolidati
Kafka Workflow on across.
Event Driven Services e Mgmt
Driver i Al and Data Sclence Processing centers,
Driver ioshpp With Samza Aggregation Into Nede.js Modules using Hadoop contries
Load ~2000 Quoues) Flows) Microservices
L Flrew Architecture Logging
an [P Balan s Ringp | (~2000 System Mgt
3 Party Uber Capabllities | cer i o |Microservices) Relalbllity
senvice Load
Providers Balan Phabricator
cer
Frieght | Restaurant
! Developers
Restaurant ¢ Telemetry
Owners = =
Rush Androld App 4 Dashboard:
Conversion Product Mgrs ik
Incu |
Frieght ) Data Warenotrsing, Internal Operations
Ul Layer —_— T 4 ETL, Reporting
ernal
RibLats Architactura Mini Tach Stacks with their Serivces
(~500 RiBlets and ‘awnload balancing ol
Cocoa Pods) caching, security, scalability
and relaibiity moduies and

databases

Braintree
(Payments)

-ﬂ

UBER’s HIGH LEVEL ARCHITECTURE —
To discuss , share thoughts, ideas you can contact Pratik Jain fevie

(Email, SMS, text Payments Providers
ﬁcl
https://www.linkedin.com/in/pratikjainl/

lf]"’“s'“ Source: https://gph.fs.quoracdn.net/main-gimg-f6ad58046e05f897eded 1a86a8a9f012




Apple: largest phone manufacturer

@ The Apple Supply Chain

h le':frzllﬂl[]::'l’;ﬁt ; Sourcing | gk Manufacturing m Warehousing | {8 Distribution

=
s a ul'_. -
& USA | USA China

China

e )

Asia

EurOF}E' M H-& L
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Apple: distributed smart supply chain

find out more at
thegatewayonline.com

e ateway
.
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s 1o ] APPLE AROUND THE WORLD

Location and number of Apple suppliers per country

Instruments

Samsung

http://22nredm3ttuynrp464ya5113-wpengine.netdna-ssl.com/wp-content/uploads/2014/09/Globalization-Apple-price-system-map.jpg



Education / University 4.0:
A new concept?




L Introduction

21st century University: a new revolution?

Industrial revolutions analogy

1.0 2.0 Mass 3.0 Computer 4.0 .
Mechanical production automation smart connected industry

Cyber physical systems

University generations

4.0
1.0 2.0 3.0

Mainly founded Public and Inclusion of IT smart connected
by Religious Private technologies education systems
Organizations universities
mass
Reserved to a democratized development of I iobs?
low % of the access to distance g
population education education

how to cope with new
students generations?




lf] New paradigms for the University 4.0

» Agile society/industry/worid

How to design university curricula?

Education
* New cognitive models Innovation
* Generations Y,Z,Millennium, Alpha,.. (UNIVERSITY 4.0)
* Why first? then go...
* From individual (“disconnected™) to Learning outcomes
collective (“connected™) . standards
* From “broadcast” to “on-demand” §j Curricula design

 IT innovations

From “just-in-case” to “just-on-time”

Smart connected
From “Synchronous” to “Asynchronous” education
communication styles systems

From ““local” to “universal®, the limit is
the Internet

From “massive” to “personalized”
education 20
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Introduction to the French
Education System




Education System in France (European LMD
First cycle (180 ECTS) Second cycle (120 ECTS) Third cycle

model)

» CAPES—»prof des | Prof. en collége

écoles ou lycée
Prof. en
MASTER Agrégation —»lycée ou

‘ université
Emploi de niveau
—_— cadre supérieur
2 X
\
B DOCTORAT
N

z
z
7

D1| D2 |D3

Emploi de niveau cadre

1,2, - Ingénieur- 3,4,5 Emploi de niveau

cadre supérieur
Chercheur

Enseignant-chercheur
LICENCE -
Cadre supérieur
PRO (R&D)
N 3 —— Emploi de niveau cadre

Emploi de niveau technicien supérieur

Bologna declaration: signed by education ministers from 29 European countries in 1999 and followed by 48 countries of

he createdEuropean Higher Education Area institution
LMD: 60 European Credit Transfer and Accumulation System (ECTS,
Reform in France: replacement of DEUG, Maitrise, DESS, DEA
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1. Curricula design
Learning Outcomes Standards




L) Learning Outcomes (LO) Definition

1. Defined by the European Qualification Framework (EQF) for
lifelong learning outcome as:

"a statement of what a learner knows, understands and is
able to do on completion of a learning process"

2. Defined by the Commission des Titres d’Ingénieur in
France (CTI) as:

"...les acquis de l'apprentissage (learning outcomes)
sont exprimés en termes de connaissances, de capacités
ou de compétences, générales (nécessaires a tout
ingénieur) ou spécifiques (liées au domaine ou a la
spécialité)"

26



Lf] Learning Outcomes (LO) Definition + Bloom + Design

European Qualification
Framework (EQF) definition of
Learning Outcomes:

Implementation

"a statement of what a _7
learner knows, Remeinesy K
labs
understands ——
and is able to do Application | || projects
: \ng Apply ' ||l internships

on completion of a lear Analysl K thesis

Infer s N i
process" ‘ , jobs

Synthesis K
Create ¢

Evaluation ; ;
Judge

27



- [] French-style traditional implementation

Face to Face (F2F)

Optionally : F2F + autonomy 3

Projets / Bureau d'études Defense

/Reports

Traditional Approach (F2F)
Name  pescripton ____ liovl

Cours Magistral
Travaux Dirigés

Travaux
Pratiques

Projet/Bureau
d'etudes

Lectures K
Guided labs, a correction is provided, controlled C,AP
Labs in more autonomy, corrections is not mandatory, CAP
semi-controlled environment ’
Projets in higher autonomy, evaluated (reports, results), C.AP

semi-controlled environment, participants from industry,
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2. Curricula Learning Outcomes
implementation in the era of the
University 4.0




;.0 /) Programs&Pedagogic Engineering Methodology

» Bodies of knowledge

Software Engineering

3 L s Ynth es is / Leamer(s) (groups/online) Instructor(s) 4F-ﬂf:ne) -
Creation # i

Information Technologies I
Computer Science... 1
Electrical/Electronics engineering 2.Applicat.ion/
Analysis

Civil Engineering
Chemical Engineering |
Environmental Engineering i
Systems Engineering

‘ I.Knowledge/
Comprehension

1

[IEEE Computer Society, ACM ...] [Bloom 1956]

30
[EXP2014, Journal Transactions of the SDPS]



L’] New pedagogies : Blended Learning

Traditional Approach (F2F)
Description Leve

RI

Cours Magistral Lectures

Travaux Dirigés Guided labs, a correction is provided, controlled C.AP
Travaux Labs in more autonomy, corrections is not mandatory, CAP
Pratiques semi-controlled environment :

Projet/Bureau Projets in higher autonomy, evaluated (reports, results), CAP
d'etudes semi-controlled environment, participants from industry, |’ |

<+

New Approach => Reduction of F2F




i) Blended Learning Assessments

Learning process
Learning activities

' 4 4

Diagnostic To identify, before teaching activities, the current level of knowledge/
competences/capacities, for students and instructors.

Formative To get feedback (to students and instructors) during the learning

process. Help to prevent fails and is part of the learning process.
Certification/ To assess the acquisition level after the learning process has been
Summative completed.

IT Innovations: Al machine learning analytics /

personalized recommendations....




Blended learning models

Instructor(s) (Face2Face)

Learning
outcomes,
Course
structure, plan
and evaluation

Introduction

Concepts,
relationships,
study case,
examples

Lectures and
Big Picture

Definitions,
Ingredients,
Recipes
(Requirements
and Solutions),
Tests

Instructional
cookbooks

Group or
Individual
Learning
Outcomes level
evaluation

Course
Assessments

Learner(s) (groups/online)

another iteratio Self and Peer

|
I
i
I
b

assessment

o1

last iteration

4 4 {
Project Requirements Product/Solution Experimental 2 2
Organization Specification Design cookbook Project Delivery
. \_ .
B " iy Structural and ’
Plan, Analysis, Behavioural Definitions,
Functional, Non- 5 .
Resources, finsticnal Design Ingredients,
Process, (System, Actors (System, Recipes
Activities, Tasks Usye Cas'es) ! Subsystems, (Requirements
| | Components, and Solutions),
relationships, Tests
behaviour)

[EXP2014, Journal Transactions of the SDPS]

33



Project

behaviour)

- - - Project  |...... | Context (where), - ****| Requirements
& | Presentation problems (why), Feedback satisfaction
o needs and
| constraints
| (what)
|
| (I |
|
] T T T :
| 1 T
Learning | | | — —Deﬁnitions, | Group or
outcomes, | | Concepts, Ingredients, | I Individual
Course | relationships, Recipes | Learning
structure, plan) | | study case, (Requirements | Outcomes level
and evaluation | | examples and Solutions), | | evaluation
= . | | , Tests | :
s : (. : il |
o I | 4 '4 | l
k]
£ Lect: d Instructional | Course
k7] " ectures an nstructional Assessments
= introduction Big Picture cookbooks |
|
| | | '
| 1 [ '
[ 1 L ! '
! | f ! 1 | r
t | t T t | | |
| | | | , . another iteration
. — T — |
| |
| | | | I last iteration l
vV VY v
' 'd
Project Requirements Product/Solution Experimental . . Self and Peer
. Organization Specification Design cookbook Project Delivery assessment
2
£ \ \
o] . . . .
5] . . _ . .
o | . . - .
- — . Structural and
Plan Analysis, Behavioural Definitions,
Resources, Functional, Non- Design Ingredients,
Process, functional (System, Recipes
Activities, Tasks (System, Actors, Subsystems, (Requirements
’ Use Cases) Components, and Solutions),
- - relationships, Tests

34
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Internet of Everything: new Education context

| Connected Environment |

Connecting
Things
T

Process H(

Services Semantic
M2M
Machine-to-Machine
[loT
Industrial Internet of Things
loT
Internet of Things
WoT
Web of Things il il v
fo]=
Internet of Everything
CPS
Cyber-Physical System

Control
Adaptation Systems

CPS

Cyber-Physical Systems of Systems

(Big) Data
Analysis/Prediction
o g T




Case Studies

i N roupgcoopératif
IMATRINE L. ©MAISADOUR
AIRBUS

GROUP ThaIesAIer?a\

e SPACE

Aeronautic, Transportation,
Telecommunications and
Education @




E-CPS for the UNIVERSITY 4.0 -
Cooperation B
Diagnostic and request of change

Change plan
sympions e () 7))

Q‘ - ' i Adaptability
‘ (Self-¥)

Autonomic Process (MAPE)

Sensors

Interoperability
(communication :
format/semantics)

—

| | Sensors | Touchpoint Effectors

St I
)

Integration Platform as a Service for IoE

Data Services

Internet of Everything
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Chemistry & Life Sciences: o
Chemical and Microbiological Characterisation for
Environmental Issues

Computer Sciences :
Industry 4.0

International Master in Civil Engineering:
Mechanics and Physics in Porous Media
Computations in Civil and Coastal Engineering

Materials Science & Engineering:
Chemistry and Physico-Chemistry of Materials

Mathematics & Applications:
Mathematics, Modelling and Simulation
Stochastic Tools and Computational Methods for Decision

Simulation & Optimisation of Energy Systems

Petroleum Engineering
Evolutionary ecology in aquatic environments

General Management

s Gradute courses taught in English (Master and Engineer)
A

Programmes taught in English

Master’s degree Master's degree Master’s degree

in chemistry and in Materials | in Computer

Life sciences Sciences and | Sciences
Engineering |

Master’s degree Master’s degree Master’s degree

Mathematics in Physicsand | in Energy
and applications Simulationin |
Civil Engineering |

Master’s degree
Sciences and
technology for
agriculture, food
and environment

Master’s degree |
in General Petroleum |
Engineering |

Master’s degree

Management
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International Master Program

INDUSTRY 4.0



Research/Innovation oriented

System Engineering of cognitive cyber-physical systems
(Methodologies, Modelling, Reference Architectures, Project Management)

Research Initiation (POC)

Fundamentals
Technologies

Research and
Innovation

Internet of Objects
(Sensors, Effectors, Robotics,
Cyber-physical systems, wearables)
Technologies
(Infrastructures, Platforms and
Architectures
(Architecture, Integration,
Interoperability)
and Management)
Privacy, Trustiness
(Virtual Networking, Software

Openness

Cloud Computing Services and
Software as a Service)
Service and Micro-Service Oriented
Semantic Web, Advanced
Databases and Open Linked Data
(Design, Development, Integration
Security, Protection, Confidentiality,
Defined Networks, Blockchains)

Data Analytics and Artificial Intelligence
(Business Intelligence, Business Analytics, Machine Learning)

FLE (Francais Langue Etrang‘ere) or English (3 ECTS) + Entrepreneurship

Research or Industrial Internship (5-6 months)



PhD and Master schemes

Co-supervision Co-tutelle

PhD

PhD ( Master deg PhD DD ( Master degree
30 ECTS Credits

Internship Research Oriented Internship Industrial Oriented

30 ECTS Credits
(courses, research initiation project, FLE)

n u
um . s
| IVERSITE | COLLEGE STEE
T 11 DE PAU ET DES | SCIENCES ET TECHNOLOGIES
En PAYS UR | POUR UENERGIE ET ENVIRO
[ ] ==—————

Engineer (Bachelor degree)



