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15,000
software 

engineers

$80B
Sales

400,000
Associates

94
R&D locations

SAS Global Forum 2017
Overview
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Overview

Mobility Solutions

One of the world’s largest 

suppliers of cutting-edge 

automotive technology

Energy & Building 

Technology

Leading manufacturer of 

security, safety, and  

communications solutions as 

well as thermotechnology

Consumer Goods

World’s largest power tool 

manufacturer and leading 

manufacturer in household 

appliances

Industrial Technology

Leading in drive and control 

technology, packaging, and 

process technology

Bosch Software Innovations



SAS Global Forum 2017

Bosch Software Innovations GmbH | SAS Global Forum 2017 - Making your Digital Strategy work for you | 2017

© Bosch Software Innovations Corp. 2017. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution as well as in the event of applications for industrial property rights.
5

Overview

1,000,000 
number of things produced 

by Bosch (per day)
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IP Enabled Products

47%
2015

36%
2012

58%
2016

100%
2020

Bosch CEO Volkmar Denner

IP Products come

with services
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Charles Eames, Designer & Architect 
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Global Focus on IoT

Product Development

Sales & Marketing

Support Services

SaaS Delivery

Chicago 

Sales & Marketing

Professional Services

Product Development

Systems Projects

Singapore

Corporate

Sales & Marketing

Product Development

Professional Services

Berlin

Sales

System Technology

Systems Projects

Professional Services

Product Development

Waiblingen

Sales

Services

Shanghai

Sales

Services

Melbourne

Immenstaad

Corporate

Sales & Marketing

Professional Services

Product Development
Overview

 Software platform, products and 

services for the Internet-of-Things

 Experience ranges from embedded 

electronics to complex systems

 Bosch Group Expertise
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Leading IoT competence, technology, solutions, and services

Solution & 

Service Provider

Technology 

Provider

SAS Global Forum
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Leading companies into a connected world

Started projects

5.1m
connected devices using

Bosch IoT Suite and ProSyst 

Market presence

150+
Projects in many business areas

700+
Know-how

2008
Bosch early IoT visionary

Bosch Software Innovations emerged out of the two 

earliest acquisitions in the IoT space

IoT international projects in the areas of manufacturing, 

mobility, energy, home & building, city, agriculture … 

IoT experts around the world
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IoT End-to-End Solutions

OEM Hardware
Retrofit 

HW & SF

Device 

Connect

IoT SDKs 

Platform

APPS

Data 

Analytics
Related Services
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Connected Mobility Example

Bosch Workshop Network & PartsVehicle Diagnostics

Telematic Hardware & Security

Bosch Call Centers (eCall & Support) 

Platforms, Apps & Multimedia

Data Analytics

Hardware Connectivity Data Management Services Interface

Differing 

Protocol 

Versions

Various 

Hardware 

Platforms

Data of high 

volume & 

variety

Multiple 

External 

Systems

Many 

Stake-

holders

Complexities
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Mike Loukides. O'Reilly Radar
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Four V’s of Data Complexity

Volume Velocity Variety Veracity

?
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sFDE

sFDE

Concept Overview



Overcome challenges in
(automotive) data complexity
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Analysis & Analytics

011101010110010
011001010010011
100001001010101
001001001100100
111001001000100
011010000101011
000010000010011
111011101001011

Data Ingestion

Processing & StorageData Collection
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sFDE – Structured Field Data Exploration
Overview: Automotive Example

sFDE in the 

Vehicle Product 

Lifecycle 

sFDE in one 

Picture

Analysis & Analytics

011101010110010
011001010010011
100001001010101
001001001100100
111001001000100
011010000101011
000010000010011
111011101001011

Transmission

Engine

ESP

Inverter

Battery

Starter/Generator

Steering

Data Ingestion

Processing & StorageData Collection

SOD SOP EOP EOSSOV

single CAN frames/GPS

discrete multi-dim. counter

trace measurement data

SOP Start of Production

EOP End of Production

EOS End of Support

Bosch Cloud

► Data Ingestion for 

ALL ECUs

► Data Provider for

Projects / Products

sFDE

Use Case

► Wide Field of Data Processing

► Remote Monitoring & Analytics 

Post-SOPPre-SOP

SOD Start of Development

SOV Start of Validation 

(pre-production cars)

Size of data/vehicle

Number of vehicles
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Live Data

Pre-processed Data 

Data for Simulation
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DATA GROWTH SERVER LOCATION CONNECTED CARS

CONNECTIVITY Pre / Post Start of Production DATA ACCESS

Bosch – sFDE
The Challenges

GB/month

8/15 12/15 6/16 12/16

§ Legal
Cloud

vs.

On-Premise

CUSTOMER
W I L L  A C C E S S

BI-DIRECTIONAL
W E B S E R V I C E

R E C E I V E  E V E N T S
TRANSMIT  NEW CONFIGURATION DATA

8/15 12/15 6/16 12/16

No. of cars

Bosch Software Innovations GmbH | SAS Global Forum 2017 - Making your Digital Strategy work for you | 2017

© Bosch Software Innovations Corp. 2017. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution as well as in the event of applications for industrial property rights.



sFDE
Value Creation

 Decode protocols from industry specific binary formats into processable

formats. E.g. ODX and FIBEX 

 Normalize data into a common representation. E.g. Miles vs. km

 Manage missing values and gaps that can occur in data streams

 Enrich the data by combining additional and external complex data sets. 

E.g. weather or traffic information

 Validate data quality to assure that the data stored is correct. E.g. 

duplicate detection and missing data

© Bosch Software Innovations Corp. 2017. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution as well as in the event of applications for industrial property rights.
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sFDE

sFDE

Data Ingestion
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Building Blocks - Offer Overview – Data Ingestion

Internet (Location Information) OEM Fed-In Server 

D
a

ta

S
o

u
rc

e
s

Intranet (Meta Data) 

Portal 
Engineering

Analytics

Dashboard

Connected Asset via GPRS / 

Satellites

Query UI
C

lo
u

d

sFDA (Analytics)

S
a

a
S

Geo-DataDiscrete DataTime Series DataMaster Data

Connected Asset via WIFI

Required Infrastructure 

Components

Docker Container

Id
e

n
ti
ty

 M
a

n
a

g
e
m

e
n
t

(I
o

T
P

e
rm

is
s
io

n
)

Stream Processing

Enrichment

Data Ingestion

(Connector)

Lifecycle

Management

M
e

s
s
a

g
e

 P
ro

c
e

s
s
in

gReal-time Access 

(Operational Data)
MongoDB

Raw Data 

Apache Hadoop
Fan out 

Processing
Decoding

odx / fibex

P
a

a
S

Spark

Standard

Dashboard

Analytics

Batch Processing 

Analytics 

Repository Git

Query APIBI-Connector

sFDV (Vizualization)

Rules

Transformation

Normalization
Missing 

Value

Quality check

sFDE (Exploration)

Features

sFDE (Exploration)

Core
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Secure Communication Layers with external
ECU’s

Server 
Certificates

HTTPS Communication

Layer

GZIP-Package Container Layer

Content Layer

Meta Information

Open-PGP-Decryption Layer

<CSV>

GPS, ... <Vector ASC>

Can/Flexray Trace

GZIP

GZIP

 Security Summary

 Secured by HTTPS

 Authentication by 

Server Certificate 

and Token (e.g. JWT or 

basic auth)

 Additional content 

decryption by PGP

 Content Summary

 Meta

 GPS

 Fibex-Based

 CAN-Trace

 Flexray-Trace

 ODX-Based

 CAN-Histogram
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Security & Privacy

Data 

Access

Know How 

Access

Tenants
Privacy

Identity 

Management

ODX

FIBEX

Hashed VIN

No tracking of single vehicle, 

different data sets could be

assigned to one vehicle

Back-tracing to owner

not possible

Back-tracing to driver(s)

not possible
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sFDE

sFDE

Data Analytics
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sFDE
Three Steps to bring value into the data

Data Exploration

Data Analytics

Data Visualization
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sFDE
Data Exploration Building Blocks

Time Series DataMaster Data

Data Ingestion

(Connector)

Stream Processing

Batch Processing 

Analytics

<Template>

TS-Data

Dashboard Result Storage

Dashboards

Query UI

<Template>

D-Data

<Template>

G-Data

Discrete Data Geo-Data

Customer specific Template

 Get a fast overview of the data

 Using static templates 

 Data categories 

 Online Dashboards

 Query UI for experts 

 BI Connector for 3rd Tools

 Templates (customer specific)

 Correlation Heat Map

 Undetermined Significance

 Geo Map

 Datasets per Day

 …

Query API
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sFDE
Data Analytics Building Blocks

Bosch Software Innovations GmbH | SAS Global Forum 2017 - Making your Digital Strategy work for you | 2017

sFDE Analytics Platform

 Data Scientist

 Developing Spark Algorithm

 Optional using 3rd party tool with data 

samples

 Deploy a Self-Contained Spark 

Application

 sFDE Analytics Platform

 Connected to Hadoop Eco-System

Hadoop 1.6 / Spark 2.0

 Automatic Processing

 Result stored in a Dashboard Result 

Database

Hadoop Eco-System

Time Series Data Discrete Data Geo-DataMaster Data

Data Transforming

Spark Processing 

GIT

Repository

Self-Contained 

Spark Application

Cron

Data 

Scientist

Avro Based System

Analytics

Spark Load + Model 

e.g. WEKA

Dashboard Result Storage

MongoDB

28
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sFDE
Data View Building Blocks

sFDE Analytics Platform

 Analytic Result Data 

 Stored in the sFDE Dashboard Result 

Storage (MongoDB) 

 Analytic Result Data Access

 Three Options

 sFDE Query UI (for Experts)

 Customer specific Dashboard

Useful for static Analytic Views

 3rd Party Tools e.g. Tableau

Can be integrated into the 

sFDE Portal 
Dashboard Result Storage MongoDB

Dashboard A Dashboard B Dashboard X

Lifecycle

Management
<Template>

Dashboard A

Query UI

Query API

MongoDB BI-Connector

e.g. Tableau Customer Specific (optional)
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sFDE

sFDE

Examples
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sFDE Example
Use Case: Systems/Component Validation



© Bosch Software Innovations Corp. 2017. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution as well as in the event of applications for industrial property rights.

sFDE Example
Use Case: Warranty Diagnostics

Bosch Software Innovations GmbH | SAS Global Forum 2017 - Making your Digital Strategy work for you | 201732



sFDE Example

Bosch Software Innovations GmbH | SAS Global Forum 2017 - Making your Digital Strategy work for you | 2017

© Bosch Software Innovations Corp. 2017. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution as well as in the event of applications for industrial property rights.

sFDE Dashboard for Geo-Data 

33
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Individual Analysis

 Each line represents one inspection and its 

differently scaled values (y-axes) in the 10 

speed classes (x-axes)

 Each line is colored according to its 

corresponding cluster

 The separation of the different clusters is 

clearly visible. 

 The clusters lie far apart as the distance 

between clusters is far greater than the 

distance within clusters

34
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Physical Components

Data Sources
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Route profile

Maintenance data 

Warranty 

data

Driving Efficiency with Analytics

Analytics

Creates Insights

Deployment & Monetization

Delivers Value

Diagnostic & Prognostics
• Predictive maintenance for increased reliability and 

utilization

• Repair and overhaul cost minimized

• Real-world profile for optimized product specification

New business: maintenance service / uptime guarantee

Engineering: reduced test time, effective product design

Operational Efficiency
• Minimize turn-around for increased operational time

• Fuel use and retention

• Routing optimized for fuel use or time

• New revenue stream: software as a service.

Advantages
• Direct access to engine data

• Real time an doff-line analysis

Predict

Explain

Relate

Engine data

Driver 

profiles

$

$

sFDE Example
Fleet Analysis

http://sfde.apps.bosch-iot-cloud.com/
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Contact us at info-us@bosch-si.com

Questions?


