BOSCH 10T SUITE —

WE CONNECT EVERYTHING

Dr. Pavlin Dobrev <Pavlin.Dobrev@bosch-si.com>,
Research and Development Manager,

) BOSCH

Bosch Software Innovations EOOD



THE INTERNET
OF THINGS




What is the Internet of Things?
At the heart of a new wave of innovation

» The loT is about connecting things and machines.
» Connecting devices results in more data intelligence.

» Data insights and analytics give rise to new solutions and services.

Improve the way Streamline and Make lives of

of running a business automate processes customers, citizens, or
employees safer,
easier, or more

Generate value Complement
through new business | conventional product
models and revenue business

streams

comfortable
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The Internet of Things
Enabling new business with digital services

! }§ Thing-based IT-based
/4 Q FUNCTION SERVICE
Thing Connectivity
[HW | SW] [Physical | Local] [Digital | Global]

Digital product Digital service Grow with new

. . “HomeCom” app Web-based control . . . Things becoming
Digital e potentially disruptive )
services

business models

Physical product Physical service Complement and support
Phvsical Smart gas boiler Hot water & warm air .
ysica traditional hardware

-& product business securing margins

Product Service

Sources: Prof. Elgar Fleisch, 2011, 2016
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Bosch in the Internet of Things
From Physical Products to Digital Services

Example: EV Charging

Physical product
EV

=
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Digital

Physical

Digital product
Charging app

Digital service
loT platform

a*| Bosch loT Suite

Physical product

Physical service

EV Charging
Product Service




Bosch in the Internet of Things
From Physical Products to Digital Services: Mobility

Example: Community based parking o o ]
Digital product Digital service
“Smart Parking” app Community Based Parking Cloud
o Platf
Digital arerm
Physical product Physical service
Car with park pilot system Finding a parking space
Physical product Physical
Car with park pilot system ,
Product Service

Hybrid Product Scheme: Prof. Elgar Fleisch, 2016
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Bosch in the Internet of Things
From Physical Products to Digital Services: Smart Heating

Example:

Junkers Gas Boiler Digital product Digital service

“HomeCom” app Web-based control

Physical product

Smart Gas Boiler Physical service
: Hot Water & Warm Air
Physical product Physical B
Gas Boiler (100 years ago) y S n %

Product Service
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Bosch in the Internet of Things
From Physical Products to Digital Services: Powertools

Example: “TrackMyTools”

Digital product Digital service
“Track my tools” app Inventory Management
Digital
d
f
i
e i L] W Physical product Physical service
Electric Drill + module “Drilling a hole”
Physical product Physical

Electric Drill

@

Product Service
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Bosch Software Innovations
Global presence

Market presence

6.2m

connected devices using
Bosch IoT Suite

o

o)

Ld

@

Know-how

800+

loT experts around the world (Germany,
Bulgaria, Singapore, China, Japan, USA)

Projects in many @y

business areas

250+

loT international projects in the areas of
manufacturing, mobility, energy, home &
building, city, agriculture ...

Bosch early loT %

visionary

2008

Bosch Software Innovations emerged out
of the two earliest acquisitions in the loT
space

9
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Bosch Software Innovations
Business areas

Mobility
Energy

ity o
Manufacturing Solution & (%) Bosen o7 suie

rvi rovi [ |
service provider | Bosch loT Cloud

D

Home & building

Agriculture

Others
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Bosch Software Innovations
Our product groups and areas of activity

Mobility

Solutions for
electromobility,
intermodal
transportation,
and connected
vehicles

Industry

Solutions for
connected
manufacturing

loT General
Projects

Tailored solutions
for agriculture,
cities, homes &
buildings and new
domains

Solutions for
smart and
simple energy
management

Core
development

of the Bosch loT
Suite

ProSyst

Gateway
software and
middleware for
the loT

Enterprise

Software for
process
management
and business
rules

Customer
Success
Services

Comprehen-sive
loT service and
consulting
portfolio
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Spearheading the Internet of Things
loT innovator, enabler, incubator & catalyst

Global loT market Bosch Group
We develop, market, and sell We are an agile unit supporting the Bosch business units in
» 10T solutions for the manufacturing, energy, building, a partnership approach for loT competencies and

and mobility sectors. technology.

» platform technology for
customized loT projects.

l :'l Bosch loT Suite

We develop outstanding software solutions and products that take our
internal and external customers to the next level of the Internet of Things.
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The Bosch loT Suite
Technology for the connected world

Ready-to- Cost

Trusted & secure Innovative .
Use effective

» Highest standards of data » Connectivity to other » Supporting innovative » Tailor-made for loT » Shared platform —
privacy platforms business models » Fast and easy subscription shared costs
» State-of-the-art security » Supporting different » Opening up cross-domain use to services » Easy entry pricing
technology deployment models cases » Deployment in a minute (service plans)
» Own data centers » Actively engaged in open » Consistent and systematic » Usage-based pricing
source communities and access to Bosch and 3rd party
standardization bodies devices

Key pillar for Bosch’s loT strategy

» Full service provider for connectivity and loT (software, services, sensors)
» Domain knowledge from all divisions

» Lead supplier and lead user in loT

» Ecosystem player

14 Bosch Software Innovations GmbH | INST-PSY/QMM | 18/10/2017




The Bosch loT Suite
One open loT software platform for all domains

Services & @ /"i e ]
applications @] 1 Building

City

. Energy
Software (o B .
== | Bosch loT Suite Manufacturing

Mobility

Connected H‘I P
things

<
!

a2 YT ,
mﬁﬂﬁ g’-_‘aﬂ "
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The Bosch loT Suite .
Toolbox in the cloud for 1oT developers '

Bosch loT Hub

Software services
available on developer
marketplace

Successfully commercialize
prototype applications

Bosch loT Things

Bosch loT Rollouts

Bosch loT Remote Manager

Bosch loT Analytics

Bosch loT Permissions
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The Bosch |oT Suite services

Tailor-made for Internet of Things scenarios

Bosch loT Hub

a Secure and reliable messaging for device-
related communication between services
in the cloud

Bosch loT Things

@ Managed inventory of loT device
assets

Bosch loT Rollouts
@ Rollout software and firmware
updates to devices
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Bosch loT Remote Manager
Remote loT gateway and device management
service

Bosch loT Analytics
Leverage the data of loT connected
devices

Bosch IoT Permissions
Authorization management for loT
applications
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The Bosch loT Suite
Developer building blocks for creating loT solutions

Scalable loT solution

S

g}
(q°)
(q°)
Vs
Marketplace

%
(O I
o 8

g
({)U C S [\ k ) i =
© ompute torage etwor ecurity | Bosch loT Cloud
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lO' Bosch loT Cloud

Strategic completion of our sensor,
software, and service portfolio

Foundation for loT solutions delivered
by Bosch and our partners

Strong focus on privacy and security

Important milestone in our transformation into a
product company with advanced IT capabilities
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Software components
Strategic impact on loT applications

Bosch loT Cloud & Bosch

ProSyst Gateway )
Connecting users, loT Suite

Software

........ devices, and business
.............................. i

Cloud & enterprise /™. Users experience
software /T services on mobile

devices, TV sets, ...

Running on local
gateways bundling and
connecting also non-IP-

ready devices

Gateway
software )

The brain of an
intelligent device or

machine End-user
Bosch is excelling in apps
intelligent products of
Embedded ) :
superior quality

Technological, commercial, and user angles covered through Bosch
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ProSyst Gateway Software
Overview device protocols

Local logic (OSGi apps) Android / iOS apps Web apps (HTML5)

APIs (Java, JSON-RPC, RESTful and JavaScript)

DECT ULE modBus BT LE
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The Bosch loT Suite
Target architecture

Custom

loT solutions o @ E
] I
Console

7.

D

Developer

[

(Non-Bosch)
enterprise
systems

Bosch loT Bosch loT Bosch loT Bosch loT Bosch loT

Integration

Rollouts Remote Manager Things Analytics Integrations

3 party

Permissions

'_
o
5 Bosch loT Hub Visual Rules .
o cloud services
& :
1
, ' N 3 party
Bosch loT Bosch loT Bosch loT Bosch loT ProSyst 10T hub
Custom OMA-DM LWM2M MQTT TR-069 Gateway o,
Connector Connector Connector Connector Connector Connector as Bosch loT Suite

ProSyst Gateway Software loT gateways
s 02 D0RC00OMNO5600000 I
(IP ready) § @ EI‘I ) =) @ G55 Eg ? @ (IP/ non-IP ready)
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The Bosch loT Remote Manager
Managing diverse loT deployments

Sensor Management
Sensors protocols Gateways protocols (Cloud) backend
=
LoRa
i —3
© Bluetooth
SMART
7 Bosch loT -
1 WAVE* Remote Manager ?}’
a-| Bosch loT Suite
)
@ -’--’f'a'.l'nazon 7y
FoUNDATION @ Bosch loT Cloud I webservices On-premise e
SAP Leonardo
*odbus
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End-to-end loT solutions
The components needed ...

Gateways Backend

Devices

(if needed) (Cloud or on-premise)

= - R _AN Out of the box Data & Bosch loT
O = support of most management Connectors P Remote
common protocols Manager
communication -“.‘1"‘1 - .
protocols q A s= | Bosch loT Suite
" = 1 s

-‘:.:‘i amazon SAP

EBUS webservices
v 1 ? @ u @J Bosch loT Cloud

ProSyst
Connectors

ProSyst Gateway

Software ProSyst mPRM
Val ©
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Demo architecture — modular approach

Data collector processing Bosch loT Remote Manager — host 1

Data analysis Bosch loT Remote Manager — host 2

— LR
FAY

Custom dashboard Administrator / operator

Bosch loT Remote Manager — host n

Web / app server
(e.g. Tomcat)
Customer GUI

Remote Manager

@ E::: Bosch loT Analytics @ Database Remote Manager cluster

Remote Manager provides full remote access over: REST
and Messaging (TCP/IP) protocols

+“— Load balancer

HTTP + REST ¢
: FAY
'\k/)l:)obvl\:seearp(fe/rnv(\)lteeb HTTP Server (OSGI) Control + data channel
CustomerGUI Remote Manager protocol / TCP
access)

[
HTTP + REST
' _— ProSyst Gateway Software

LA

ProSyst Compact
Web browser Gateway Software

(local access)

Control + data channel
Remote Manager protocol / TCP

End user

e.g.
Gateway Controller

=

A
Sensors / actuators 1 -n

FW Update,
Config, Restore
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The Bosch loT Suite services
Pricing principles

@ Pay-per-use

Performance-based cloud service

Price /

Support
for developers

Additional capacity

Monthly subscription

Transparent and predictable

® ® D@

No software license

>
# Capacity
» Plans: free, starter, and standard

» Parameter definition depends on each service, e.g. transactions

» Support categories: bronze, silver, and gold
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Bosch Software Innovations Contact us

Invented for life Bosch loT Suite

Bosch loT Suite

Toolbox in the cloud for loT developers

Explore

WWW.bosch-iot-suite.com


http://www.bosch-iot-suite.com/
http://www.bosch-iot-suite.com/

NO ONE CAN DO I(O)T
ALONE.




Leading companies and organizations build an open loT

GE and Bosch: Industrial 1oT
leaders work towards
interoperability and open source
collaboration

Bosch and IBM: Collaboration for
Industrial 10T; Bosch loT Rollouts
on IBM Bluemix

Bosch, through ProSyst,
is active member of the OSGi
Alliance since 1999
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Industry 4.0: Bosch and SAP
combine expertise

Bosch and Amazon Web Services:

Making Bosch loT Suite available
on AWS cloud

Bosch joins Industrial Internet
Consortium

Eclipse project proposal: Bosch
initiates new machine language for
Industry 4.0

Industrial partners Bosch, Tech
Mahindra, Cisco, and National
Instruments form IIC testbed

© BOSCH




The Bosch loT Suite
Now also available on Amazon Web Services (AWS)

Connected mobility Connected industry Connected Connected energy Connected
home & building city
© —_— AN \ /\
E =) =] a =
. Marketplace Marketplace ..
. (] .

- Bosch loT Suite % l . ' Bosch loT Suite
© - I © -
N a

3 ;
" o NINE "
I N | ©ecos amazon § R N N
- ¢ webservices —
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Bosch IoT Rollouts cloud service via IBM Bluemix ﬁb‘g IBM Bluemix:
Reduce customers’ loT software provisioning risks and costs

Bosch loT Rollouts available in IBM
marketplace via Bluemix

Available in EU as (free of charge)
experimental service for evaluation
purposes by Q2/2017

Next steps:

» Watson loT Integration for device
connectivity

» Make it available as (paid) service
for productive use, also for NA and
AP

o

Bosch loT Rollouts
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loT and partner ecosystem
Working together for innovative applications

Consortial Seclipse  HUBJECT - . ool AN T QUG N}
Engagement RSCRTIUM o o

adesso | amdocs  Ancudii Hint src " == -:|or(ecc-.:.-*.lro|.s e

. 4M excosys EXXETA Getiee  GISA® O Greenrock "infoteam

Implementation S Te— sottwore AG
Partners KNAPP .mm-lab VANCS nicgjgg‘?\-'i OPTIMATIK OV {182 RocKeTHOME

=asensing = TATA Tech eak T - -Svstems- e .

S@scontrol  SoPSisterie = SYROCON CONSULTANCY M dra Iab,p Topcom 1_ ?ﬁ»tcm&‘ Virtimo
Semiconductor - Cral ”_ r L7 i
Partners @BROADCOM @ MARVE :=; } A Y’ e I‘:I"SI'-IF}EUXQENTS

&

Cloud Strategy _ o - . , N
Partners ':‘-'\?ngrﬁ?eg S pemiamciad @ oF gt e; Bluemix @ SARInceme @ pTC

__ NN ; . i
Technology i amaton ef.'f?_'f_)ff’t_. @ GeDigtl  FOGRELLY @ EvBuemix KNIME E ®mongonB
Partners NTTDATa orpacLe @ pfc I pSKEMR 5 onae. 6
Consulting 4
Partners

) wesie

Open Source @ oo 'ITOt Q
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The Bosch loT Suite
Open source basis

» Focus on device/user attach/control points.
» Drive forward cloud/docker capability.
» Observe and leverage momentum around Kapua.

Custom

loT solutions @ E A
Q Developer
Console
Hub Integration

Bosch loT Bosch loT Bosch loT Bosch loT

Bosch IoT Rollouts Remote Manager Analytics Integrations

Visual Rules

'_
o
e
O
(%]
e
foe]

Permissions

Bosch loT Bosch loT Bosch loT ProSyst

ACS, UAA under Custom LWM2M MQTT TR-069 Gateway N ;
RSty Connector . Connector Connector Connector Connector l . l Bosch loT Suite

g eclipse

smarthome

Custom gateway ProSyst Gateway Software loT gateways

presin 0S ) 900 18/ o vy
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Integration

(Non-Bosch)
enterprise
systems

3 party
cloud services

3rd party
loT hub
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Eclipse Foundation: strategic membership

Reasons for Bosch to upgrade existing solution membership

The Eclipse Open Source Community has become
a major technology enabler for multiple Bosch
businesses impacting more than 10,000 Bosch
software developers.

Goals

» Promote and establish an open platform as de-facto
standard for loT in IWG* loT

» Establish worldwide common SW-Tool-Chains for
automotive development in IWG Automotive

» Provide long term support over 12 years for critical
development tools in IWG Long Term Support (LTS)

» Get early developer feedback in case of contributions

» Promote open technology

© BOSCH



Eclipse Foundation: strategic membership
Actively engaged within the Eclipse loT Working Group

> Eclipse Ditto
@ @ ... where loT devices and the state of their
A digital twins get together

o Eclipse Leshan

A Java library for implementing Lightweight M2M
LESHAN servers and clients

Eclipse hawkBit

hav\/ﬁBit A domain-independent, back-end solution for
managing software rollouts in loT

Eclipse Vorto

Vorto A smart, open approach to the interoperability
of loT products

ﬁ Eclipse Hono
Enabling device-related communication between

connected devices and loT applications in the cloud

BOSCH



Open standardization
Adopted rapidly by growing industrial community

» Founded in 1999

» Common software platform for
distributed devices and multi-
device-vendors with complex
software requirements

» Providing modular, dynamic
architecture for multiple industries

» Software framework targeting all
device classes

» Worldwide accepted standard

| > ProSyst software is built on OSGi
technology




SECURITY




The Internet of Things
Security challenges

Permanently
changing and
developing
security
threats

Enterprise Systems

Portals and apps

=i

Password theft or cracking

Application layer attacks
Protocol and network layer attacks bp ¥

(e.g. sniffing, ...)

(e.g. Buffer overflow,
cross site scripting)

DNS hacking man-in-the middle
(e.g. spoofing)

s= | Bosch loT Suite

Devices

=" @ @
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| Bosch loT Cloud

Backend and cloud runtime

Local gateway

Hardware hacking or theft, Denlal of Service attacks (DoS)
application layer attacks, identity theft g. using botnets)




The Bosch loT Suite
Security concepts

Security
architecture
and concepts
(design time
and runtime)

Enterprise Systems

Portals and apps

=mnl

Data encryption, key management
Authentication, authorization,
and accounting (AAA)
management

Bosch loT Permissions
(authentication)

Client & server certificates,
certificate management

Bosch loT Suite

Devices Bosch loT Cloud

Backend and cloud runtime

Demilitarized Zone Denial of Service (DoS )

Local gateway (DMZ), firewall, attack detection
packet filtering,

reverse proxy

Trusted Platform Module

(TPM), firewall, port filtering

and blocking, identity assurance

4 1 Bosch Software Innovations GmbH | INST-PSY/QMM | 18/10/2017 BOSCH
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The Bosch loT Suite
|dentification and encrypted communication

Private Key

Public Key

Trusted Platform Module
(TPM)

Digital signature

Certificate creation/
exchange certificate

=l § %%

Certificate
signing request

Registration
Authority (RA)

158y

1 H ”
158 %E Certificate
11

Local registration /\

authority (LRA) W Hl/
Communication
setup from CCU
. . . . TPM
Certification services Signe d ceru cate ’ Oﬂ
provided by ETAS/escrypt SER T ER S f SSL handshake with mutual identification

<@

Edge Controller
Bidirectional encrypted
communication channel

Automated deployment essential for initial and regular rollout of certificates
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Regular
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Recommendations and best practices

Holistic loT security — white paper

Bosch-si.com/iot-security



http://www.bosch-si.com/iot-security

We connect every thing
Bosch loT Suite in practice

o Feinstaubfresser -
km . y von n@uua

Device management for Smart heating: intelligent loT Gateway: easy connection |7 ‘Internet of Oysters’: monitor
connected filters networking of heating systems to Industry 4.0 environments the health of the water system

TrackMyTools: a smart Indego Connect: Connected asset intelligence & Firmware and software updates
inventory management system} ~ intelligent device management system for rail freight _— I over the air

-~
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Leading vendor: Bosch Software Innovations
PAC Report Bosch loT Suite “Best in Class Device Management”

—_ : The PAC analysts rated

loT Platforms for Device Management in Europe 2017 | b .
o | [ y : = Bosch Software Innovations
as above average in several categories,
noting in particular the company’s
strong strategic focus on the Internet of

Things (loT).

L ;
== | Bosch loT Suite

Best in Class Device Management

PC |
|

Competence

In addition, they designated the Bosch
loT Suite’s device management the
leader in the European market and
awarded it the “Best in Class” seal,
— thanks in part to the company’s strong

- ﬁ‘ Y |/ references.
- g ‘ ' /
- B ‘

s
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Vendor benchmark: Industry 4.0 Platforms internet of Things (14.0)

Platforms, Services & Solutions

Leader position: Bosch Software Innovations LoadalCRRS

* 5
1SG Provider Lens
* . * g
1SG Provider Lens” 1SG Provider Lens
Internet of Things (14.0) Platforms, Services & Solutions Internet of Things (14.0) Platforms, Services & Solutions
Industrie 4.0 Platforms Industrial Analytics & Visualization
Germany 2018 Germany 2018
100 % 100 %
@ Bosch sl
Bosch SI
O TAC @ peckhor Empolis @ Device Insight
a :CFO:CAM ﬁ nemetris Sg’ . PTC
5 5 iTAC relayr @ [ JEIY
2 = fluidops @
B AXOOM @ P b sas @ “ @ Deutsche Telekom
© Plex @ o Software AG T A0S
= @ siemens S0 = Tz @ @ | . @Wicosof ot
2 2 AT @ @ cisco
8 mpov @ o Wipro @
= @ Gefasoft =
o =]
o o
0% 0%
0% 50 % 100 % 0% 50 % 100 %
Competitive strength Source: SG 2017 Competitive strength Source: 156 2017
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Importance of business models for the loT
Solid foundation for highly complex projects

The Business Strategy and Innovation {J:"%du%,i
Framework is the most in-depth Industrial 1oT- =
focused business strategy framework

comprising expert vision, experience and

business strategy best practices from IIC

members, including Bosch Software The Ing
. . . Bys;,,  Ustriz
Innovations, InterDigital, Hewlett Packard ,,C_,Pzimesst,a':e;r;temetO,Thi
. . .01:!/1.0;P5,201 61115 ang / ngs' V.
Enterprise, and Machina Research. "MVatiop, o YMe Boy .
ameWork
Download
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https://www.iiconsortium.org/pdf/Business_Strategy_and_Innovation_Framework_Nov_2016.pdf

IOT PROJECTS




Together with FivePoint, Bosch

is creating more livable, healthier
and connected communities in
San Francisco.




~

Reliably connecting motor
vehicles: Already connecting
more than 1.5 million vehicles

-

| & BOSCH




Bosch’s ProSyst software is deployed in
more than 1,000,000 smart homes
providing home automation, higher
security, energy management and
savings.

Wi S . wan 8




Making life more convenient

Thanks to intelligent technology,
your home can now adjust many
things in the background without
you having to lift a finger, making
your life more convenient,
secure, and sustainable.

This intelligent home control is . \

based on interconnected devices | ™ " “
that communicate with one it '
iR

L
another via the Bosch IoT Suite Al
and automatically adapt to the

changing circumstances of your

day-to-day life.




Cross Domain Development Kit (XDK)
connected to the Bosch loT Suite

| e

Get started:
http://www.xdk.io/cloud

= Prototyping loT applications:
the XDK enables professional users and

software developers to immediately start
an loT demo or PoC.

b

& BOSCH


http://www.xdk.io/cloud

Bosch Software Innovations has
connected over 80 different machines,
some older than others, for the lighting
manufacturer Osram in Berlin. The
company’s plant for xenon lamps in
Berlin now has an Osram Ticket Manager.
In this way, Osram is helping its
workforce put digital, flexible
manufacturing into practice.

v'f'"*‘ EY ‘t‘ : “ © BOSCH




~ ey
Filtration leader MANN+HUMMEL '
y deploys loT solution on AWS with Bosch
. loT Suite services and uses the Bosch loT
Remote Manager to securely connect
and manage their filtration systems in
the field. I

& BOSCH



Customer case: Mann+Hummel
Managing 3G-enabled M2M devices

Software Repository
Sais Bosch loT
L LD alpazon

[T services Remote Manager AWS loT Amazon Amazon RDS
EC2

Management Telemetry
2G/3G
. Software

MANN + ProSyst Management
HUMMEL Gateway Agent

Gateway ﬂ

w/Gemalto M2M Module
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Bosch loT Gateway for Industry 4.0
Apps for data collection, data processing and data publishing

Rexroth The loT Gateway provides

» Dashboard App for system administration,
configuration and parameterization

» Devices App for integration of I/O-modules
and sensors

» Processing App for processing of signal
values and forwarding of information to MES
systems, database and cloud application

Al — )\ —— A o™
|

Sensors and software take Robert Bosch’s from , L ) Enabled
1887 into the age of Industry 4.0 _a
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Bosch loT Gateway for Industry 4.0
Pilot Project

Rexroth
Bosch Group

loT Gateway

o ProSyst
Gateway Software

Existing
machines

58

o Bosch loT
Remote Manager

@ BOSCH

Software Innovations

Hydraulic
test bench

10101
(0]

Production Performance Manager
and Production Rules Configurator

Connecte
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ROI <

Reduction
1,5 years Maintenance
costs about
25%
OEE
TeChnOIOgy |:|{§]< Increased
v’ Linux with Java/OSGi b
y up to
v' Web-based configuration Open 5o
v Connection of sensors via )\ standards 0

LowEnergy and 1/0 Link
v’ Integrations-Interface for 14.0 Platform
or Bosch loT Cloud
v’ Security

The Outlay of
manual testing
reduced by

20%

» Maintenance
notification/tickets

» Maintenance
completion

Maintenance
Support System




How can machine manufacturers benefit from the loT?
Predictive maintenance

New Aftersales
offerings

new services can be offered based
on data analytics

Prevention of
production downtimes

thanks to continuous
remote monitoring of machine data

Future-proof
investment

Sustainable technology

for future applications and
economical invest both for
low- and high-wage countries

Improved SLA
management

Improved KPI monitoring,
enables new service-based
business models instead of

traditional product sales

Machines at customer’s premises are
distributed globally
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Agile loT software development
Asparagus field 2.0

In 3 weeks from scratch to

solution
Conventional asparagus cultivation

P =
‘ Tomorrow

f F 5 :E

fi Best growth at 20°C 8h

Best fit f

. Best profit from asparagus season . b

Control via cover sheet Consider weather forecast | eS|

The Bosch innovation project PRI

SEHSo,." y

FUTURE

« Foil placement recommendation
* Temperature prediction

« Yield prediction

» Dashboard for consultants
Temperature tracking with « Other crops

connected sensors
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“Internet of Oysters”: The Yield, an Australian
AgTech business, helps oyster farmers reduce
the risk of unnecessary harvest closures
caused by weather.

10\ ALY H i | Rityivm fAniarEe RS o e
4 = Vo g S Rl A o T R AT
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Smart Oyster Harvesting

Conventional oyster harvesting

&

If harvested at the wrong time, oysters can be dangerous to eat

v

Regulators conservatively control harvesting via coarse rainfall data

The Yield & Bosch innovation project

- BENEFITS
SY i o * Improve scheduling of
: S harvesting operations by
le ﬁ ‘\ predicting closures
: el * Extended harvest periods so
more oysters make it to the
I market
LE LN - ) e
Measure Water Salinity ProSyst loT Harvesting Regulator

& Growers
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Connected Building
Intelligent solutions for commercial buildings

LifeCycle Tower One in Dornbirn

Bosch loT Suite integrates sensors,
lighting infrastructure, users, and existing
IT systems.

g D?S DASSAULT MOD.CAM zumtobel group @ BOSCH

SYUSTEMES INTELLIGENT VISION Invented for life
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Mobility
Improving quality of life by simplifying parking

Active parking lot management

» Bosch simplifies parking for drivers,
parking lot operators and car
manufacturers

N, Active Parking
Lot Management

-30%
traffic volume possible through reduced
search for parking space e %

~ Community- N y
based Parking . N
A\

Automated
= Valet Parking

-CO2

through shortened search for parking
space
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Logistics
Asset monitoring for railway applications (AMRA)

Condition monitoring system
for rail applications Localization

Geofencing
Mileage recording

(GQR)
Door monitoring
O >
’@T{\‘ &.
!
Cargo monitoring Connectivity
(temperature, air humidity) \? — hardware
s ;JLL"&'J"T“ ———=—cum \7& N ——————— = -
& P = - ‘E{;" P—r— — 9 . ) W "N Z
—— ™ l:——sk\ca‘%* i e — e
Wheelset diagnosis Shock monitoring

Brake condition monitoring

Fleet operators and goods recipients can review
the status of railway cars at any time.
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@ 4 1.

ZENOWAY®
_./ ‘o

y

Connected forklift trucks enabling digital intralogistics solutions:

Zeno Track creates an intralogistics hub running in the Bosch IoT Cloud.
By connecting forklift trucks via the Bosch loT Suite the operational data
generated allows to create new digital solutions.

& BOSCH




Connected Products
B2C and B2B heating portal

» Cloud-based solution for consumers and
installers to get access to heating systems
—at any time, from anywhere.

Anlagen

® status
» Remote monitoring reduces service costs e
while increasing service effectiveness = s

Letzte Storung:
20/07/2015 16:04

8] Anlage

Buderus ﬂ

GB145-15 V2
Letzte Wartung: 20-07-2015

X Kunde

Sara Feliciano

Aveiro

Impressum | Datenschutz | Rechtliche Hinweise
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Anlage Details System Kunde Aufgaben

4 Diagnose

70% Lambdasonde ist Lambdasonde
beschadigt austauschen

% Anschlussstecker von der Anschlussstecker an ca. 0,50 h
Lambdasonde ist nicht ~ der Lambdasonde
komplett aufgesteckt komplett aufstecken

Storung durch R

Q)

Bedienen

Lambdasonde
4.9 everp

-+ Buderus

@ BOSCH
-


https://youtu.be/fLyPSfws_0s

WE ARE BOSCH




Our past

Efficiency = Control

Fast = Central

Bigger = Better

Hierarchy = Fast

© Robert Bosch GmbH H o = - i < 4

Spark plug production, 1920 @ . o R 'L;J)' BOSCH

>




Today

Agile

Iterative

Distributed

Networked

Open

Flat

© Robert Bosch GmbH

Renningen campus, 2015 ‘ - | a | | .  BOSCH




Agility at Bosch
Success factor in the connected age

Becoming more agile

» Start-up platform / innovation clusters as incubators
for new business ideas

» Scrum as anchor of agile 1oT development for products,

software, and service

“We can draw on the strengths of the Bosch Group:

we take the steadfastness, power, and range of an ocean-
going tanker and combine it with the speed and agility of
a speedboat.”

Dr. Volkmar Denner,
chairman of the Bosch board of management
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The essentials: loT@Bosch
Intro: how Bosch sees the connected world

LD

oo r >/ A  Connec e Z

oo /

oooo

oooo

[ 1 1] oy
Connec ted — /
BUILDINGS f? 'y g

ENERGY & )
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The essentials: loT@Bosch
When it comes to the |oT, what are Bosch’s business goals?

» To consecutively make its products web-enabled,
also with the help of cloud computing

» To use connected products and solutions to take its
traditional business forward

» To open up new business opportunities, especially
in services

» Main aim: to be a globally leading IoT company
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The essentials: loT@Bosch
What is the motivation behind Bosch’s loT activities?

Energy and
building technology

Mobility Industry

In various areas, Bosch is extending its acknowledged expertise as a manufacturer and provider of solutions in order to make
everyday life easier. Invented for life
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The essentials: loT@Bosch
How does Bosch intend to become a leading loT player?

Bosch plans to...
= P

» ...make all its electronic products web-enabled
by 2020

i BOSCH

» ...offer new, connected services with its web-enabled
products

» ...in this way expand its product and services business
with connected solutions, and generate additional
sales as a result
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The essentials: loT@Bosch
Why are sensors so important?

Sensors are indispensable for the loT

» Bosch uses sensors to teach things how to feel.

» Bosch is the world’s leading supplier of MEMS sensors
(4 million a day).

» Sensors and software are the basis for a multitude of
new services, such as connected parking in the
mobility sector.

» This is why we at Bosch often speak about the
3 S’s of the loT.
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The essentials: loT@Bosch
What role does the Bosch loT Cloud play?

Services

Software
NN /
AR B /
\ \\\\\ /// /
s - N
ensors L] g | i) |
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The essentials: loT@Bosch
Why does Bosch need artificial intelligence?

Products and systems have to become capable of
learning

» Mobility (e.g. automated driving)
» Industry (e.g. condition monitoring of machinery)

» Homes (e.g. controlling central heating systems, voice
recognition in home assistants)

» Artificial intelligence will increasingly allow machines to
become personal assistants
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The essentials: loT@Bosch
Who is partnering with Bosch on this journey?

e

Automotive
OEM and
Suppliers

BAIN & COMPANY (0

accenture

Tech
Mahindra

SERVICES
SOFTWARE
SENSORS

) BOSCH

Indusinal intemet
CONSORTIUM

&, 0861 o)
S eclipse

INDUSTRIEA4.0
HUBJECT

loT Software
& Platforms

loT Consortia
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The essentials: loT@Bosch
What role will people play?

In the l0T age, people will...
» ...contribute their flexibility.

» ...form intelligent teams together with connected
objects.

» ...experience everyday convenience and a reduced
workload, and expand their job profiles.

» ...also benefit from technology that is “Invented for
life.”
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The essentials: loT@Bosch
Where can | get more information and concrete examples?

BGesch Global
Q

Jawy www.iot.bosch.com G

= o

%  Creating N ectionsitohieé%bgﬁefit to
improve dal f.g\— today angsasbiaesketure
p—
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http://www.iot.bosch.com/

THANK YOU FOR YOUR
ATTENTION!

oooooooooo


http://www.blog.bosch-si.com/
https://twitter.com/BoschSI
https://www.linkedin.com/company/1667788?trk=vsrp_companies_res_name&trkInfo=VSRPsearchId:96774981438543885178,VSRPtargetId:1667788,VSRPcmpt:primary
https://www.youtube.com/user/InnovationsSoftware/videos
https://www.xing.com/companies/boschsoftwareinnovationsgmbh

