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Agile and connected

Manufacturing innovation function (MFI) leads the continuous

evolution of a connected and lean plant

Industry 4.0, Information Technology in Manufacturing, Bosch Production System, 

Lean Administration are integrated in the same function (MFI, BPS, ADM)

Lean evolution (BPS for direct processes, ADM for indirect processes) supported by 

the  opportunities of the connected industry, with strong focus about standard and 

sustainability.

Development of key solutions in the whole value stream based on sustainability and 

profitability criteria
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Lean processes and the digital factory
Topics

Paolo Ciannamea 2021 09

1. I4.0: background, importance and value of data

2. New technologies in the connected industry

3. Opportunities and challenge of the «connected world», digital Twin

4. BOSCH Bari: approach and use cases
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Lean processes and the digital factory
The concept
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• Robot e macchine connesse  e 

intelligenti 

• Sistemi cyber fisici: fusione tra 

mondo fisico e mondo virtuale

20151954

1913

Electronics, automation3 Interconnection, Internet4

1782

1 Mechanization, Steam industry machines 2 Electrification, mass production
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Lean processes and the digital factory
I4.0 ?
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When: 2011

Where: Hannover

Who:

German government

University

Main industrial companies

Why:

Support the leadership of the german manufacturing industry

Plan the transformation of the industrial world and its growing complexity
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Lean processes and the digital factory
Background: more and more a connected world
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Sources:

United NationsPopulation Division (2) Source: Internet live stats, International TelecommunicationUnion (ITU) (3) Source: Cisco IBSG April 2011
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Lean processes and the digital factory
Background: more and more a connected world
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Sources:

https://www.statista.com/statistics/273018/number--ofof--internetinternet--usersusers--worldwide/worldwide/

Internet users [Millions] Connected devices [Billions]

Memory cost [$/MB] Processor dimension [transistor/mm2]
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Lean processes and the digital factory
Background: more and more a connected world
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Lean processes and the digital factory
The «mass customization», importance and value of data
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Lean processes and the digital factory
The «mass customization», importance and value of data
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Lean processes and the digital factory
The «mass customization», importance and value of data
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V
o
lu

m
e
s
 p

e
r 

ty
p

e

Variants

Manual 

production

Mass production

e.g. smartphone for Africa

e.g. additive manufacturing

globalization
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Lean processes and the digital factory
Data as a key value

Paolo Ciannamea 2021 09

Raw data

Meta data

Information

Environment

Learning 

(Knowledge)

Action

target

Data Information Learning (Knowledge) Intelligence
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Lean processes and the digital factory
Opportunities of the «connected world»
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*servitization: company producing goods transform their 

products and sell (also) data as added value

Satisfy specific (single) customer 

requests

New (optimized) decision tools

Servitization

Work-life balancing

Flexibility

Productivity and efficency

Answer to demographic change
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Lean processes and the digital factory
Opportunities of the «connected world»
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Technical evolution Business revolution

• Continuous development of products

• Continuous improvement of products

• More and more connected products

…but it’s more a evolution rather than a 

revolution ….

• The way to produce

• The daily work of associates

• The way to sell “products”

…production and sell of “products” (services) 

is already (completely) changed…



Powertrain Solutions | Paolo Ciannamea | 2020 11

© Robert Bosch GmbH 2019. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
15

Lean processes and the digital factory
The (9) enabling technologies
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Fonte: Piano Nazionale Industria 4.0

Modular 

manufacturing 

solutions & 

Cobot

Augmented

reality

Data mining

Additive 

manufacturing

… …

Connected

machines

Collaborative connected robot and easy programming

Connected 3D printers and friendly user slicing software

Augmented reality to support production processes

Simulation to optimize processes between connected 

machines 

Integration of material flow in the extended value 

stream from supplier to customer

PRODUCTIVITY

increase

Multi-directional communication between processes 

and products

Big data management using open platforms

Security of network and (open) platforms

Big data storage to optimize product and processes

Cloud

computing

Reduction of 
TIME TO MARKET

… and quick reaction …
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Lean processes and the digital factory
Internet of things
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Lean processes and the digital factory
The connected factory
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End-to-end integration

The complete value stream is 

covered

Horizontal integration

Unification of IT systems used in 

the different production (and 

business) processes

Vertical integration

Integration of different IT systems 

between different levels

Physical world fusion with virtual world in a real-time communication, in the complete extended value stream.

Flexibility, sustainability, quality, optimal allocation of resources to approach market customization
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Lean processes and the digital factory
The connected factory: from the pyramid to the cloud
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ERP: Enterprise Resource Planning

(painficazione delle risorse d’impresa)

SCADA: Supervisory Control And Data Acquisition 

(Sistema informatico distribuito per il monitoraggio

e la supervisione di sistemi fisici)
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Lean processes and the digital factory
The connected factory: data architecture
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Lean processes and the digital factory
The connected factory: applications

Paolo Ciannamea 2021 09
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Lean processes and the digital factory
The connected factory: applications

Paolo Ciannamea 2021 09

Material flow digital 

recording

Thanks to automatic 

data transfer, the 

goods in the supply 

chain are always 

updated in real-time 

and logistics 

optimized

Agility thanks to 

tech supporting 

devices

Operators in the 

warehouse receive 

orders and 

instructions directly 

on wearable devices

RFID technology

SMART glasses
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Lean processes and the digital factory
The connected factory: applications

Paolo Ciannamea 2021 09

Fast prototyping

Design connected to 

additive manufacturing 

machines

FAST PROTOTYPING

Predictive quality

Production data 

collection, analysis  and 

prediction

DATA MINING
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Lean processes and the digital factory
The connected factory: applications

Paolo Ciannamea 2021 09

Machines predict 

losses

Machine condition 

monitoring, data 

analysis and early 

warning system 

directly to 

maintenance team

Predictive 

maintenance

Tools generate data

Also manual tools are 

connected and 

communicate with 

server
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Lean processes and the digital factory
The connected factory: needs and applications

Paolo Ciannamea 2021 09

Adaptive Testing

✓ increase efficiency

✓ less invest

Predictive 

Maintenance

✓ improve OEE

✓ no sudden 

breakdown

Power / Energy 

Management

✓ peak reduction

✓ energy cost saving

Quality Improvement

✓ instant feedback

✓ fast identification of 

error sources

Shop Floor Mgmt. 

Information

✓ real time data

✓ fast escalation 

✓ paperless

Digital Supply Chain 

✓ stock saving

✓ efficiency increase

✓ transparency along 

supply chain

Convertible Equipment

✓ fix cost reduction

✓ efficient M2H 

collaboration

✓ human relief of 

heavy load / repetitive 

tasks

Operator Support

✓ agility & quick 

reaction

✓ quality increase

✓ efficiency increase Optimizing and improving 

productivity!

Cost reduction!

Minimize waste / errors!

Eliminate bottlenecks!
Minimize stock!

Full traceability of parts and products 

for the entire life cycle!

Increase product quality!

Avoid downtime!

Faster and easier

Service!

Lean value stream!



Powertrain Solutions | Paolo Ciannamea | 2020 11

© Robert Bosch GmbH 2019. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well as in the event of applications for industrial property rights.
25

Lean processes and the digital factory
The connected factory: collaboration man-machine (APAS)
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Lean processes and the digital factory
The connected factory: Boston Dynamics Robot
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Lean processes and the digital factory
The connected factory: challenges
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Standardization
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Lean processes and the digital factory
The connected factory: challenges
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Complex system integration
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Lean processes and the digital factory
The connected factory: challenges

Paolo Ciannamea 2021 09

Complex system integration

Standardization

Safety and Security

Reliable network

Company organization

Legal norms

Energetic efficency

Competence development and professional 

opportunities
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Lean processes and the digital factory
Digital twin
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Lean processes and the digital factory
Digital twin

Paolo Ciannamea 2021 09

Es. Link Amazon data → chinese producers
Es. Tesla (electric car → digital car)
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Lean processes and the digital factory
Artificial intelligence
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Lean processes and the digital factory
Artificial intelligence
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Lean processes and the digital factory
Approach

Paolo Ciannamea 2021 09

ProfitabilityEvolution

Organization 

and tools
Replicability
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Lean processes and the digital factory
BOSCH Bari approach: think big, start small
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BPS meets I4.0:
Identification of

focus topics

“The right investment 
at the right time at 

the right place”

Transparent approach by derivation, target and gap definition

How

“small steps” way
Pilot projects in focus areas

What Why

Machine data 
are available

Process data 
are available

DIGITALIZATION

A.I.

DIAGNOSIS

PREDICTION

AUTOMATION 
FAST IMPROVEMENTS

AUTONOMOUS 
RESPONSE

FOCUS

FAILURE PREVENTION

PRODUCTIVITY

TRANSPARENCY

Tact Flow

Flow

FlowTact Flow Rhythm

Where More specific

Data are 
analyzed

No manual 
“no-adding 

value” 
operations

No waiting 
times / stock

High speed 
and focused 

reaction

Safe and 
cheap (new) 

processes

Automatic 
closed loop 
of reaction Competitive 

costs

QUALIFICATION and 
ENABLING by doing

Learn & build competence

Co-create industrial 
STANDARD solutions

high OEE 
for old 

machines

Improve 
productivity

and 
inventory
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Lean processes and the digital factory
BOSCH Bari approach: think big, start small
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Source

Supplier

Machining Pre-

Assembly
Assembly Testing Packaging

Customer

SAP

OXOX

Source Make Deliver

Il flusso di valore esteso .. inizia dai fornitori e si conclude ai clienti

Active

cockpit

AGV

Condition

monitoring
Digital 

SMC

Early

Warning

System

Interactive 

milkrun

Intelligent

chips 

milkrun Intelligent

Supermak

et

RFID

communic

ation

RFID

communic

ation

RFID

communic

ation
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Lean processes and the digital factory
Application: Active cockpit
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Lean processes and the digital factory
Application: Interactive milkrun
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on each ML stop

Server

Wi-Fi Access-Point

CODART DESCRART PVB FERMATA

0928.400.607 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.633 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.636 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.651 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.652 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.656 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.664 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.669 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.671 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.672 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.679 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.680 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.686 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.709 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.724 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.726 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.728 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.741 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.743 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.750 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.769 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.770 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.777 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.786 UNITA DI DOSAGGIO; ZME 3 PVB251R F100

0928.400.797 UNITA DI DOSAGGIO; ZME 3 PVB251R F100
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Lean processes and the digital factory
Application: interactive chips milkrun
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Lean processes and the digital factory
Application: Intelligent supermarket
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Lean processes and the digital factory
Application: RFID TAG
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Lean processes and the digital factory
Application: early warning system
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Measures feedback

• Quick support for operator

• Real-time scrap and trend 
visualization

Scrap-matrix

• Quick reaction to failures

• Real-time alert to team 
coordinators and quality
team

Dashboard

• FPY and failure data 
available for Daily
management

• Transparency and visual
management

Problem Solving

• Reaction plan and problem
solving tools connected


