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Bosch in a nutshell
Our company in figures

€ W @&

78.7 3.2 403,000 440

In 2021

billion euros billion euros EBIT Bosch associates subsidiaries and regional
sales revenue from operations worldwide at year-end companies in more than 60
(approx.) countries
From Corporate presentation (last updated May 2022)
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Bosch in a nutshell
Our business sectors

Mobility Solutions Industrial Technology Energy and Building Consumer Goods
Technology
Braga (XC) Aveiro (TT) and Ovar (BT)

From Corporate presentation (last updated May 2022)
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Bosch Portugal
Our locations and business segments

LU

Albufeira \
g Mal
Earo aoaga

Gihraltar
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TT in a nutshell
TT — Our complete product range

Residential Merchandise Residential/Commercial Commercial/Industrial Residential
Heating for Residential Heating Air Conditioning Heat and Power Perfect Water
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* From TT company presentation

BOSCH
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TT in a nutshell
TT - Global or regional — but always leading

BOSCH

Always easier!

Buderus

System experts.

Brazil

Portugal

France

E elm.leblanc

Great Britain

Netherlands SELE
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Czech Republic
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TT in a nutshell
TT — Our locations

® .
Fort Lauderdale e Shanghai

Sao Paulo e
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380,000
connected
devices and

controls

* From TT compa
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TT in a nutshell Stz ot

Bosch Energy Manager that optimises
comfort and
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TT in a nutshell
From big data to smart data

Keeping an eye on all Ideal boiler condition —
energy flows to detect \ monitored operating
energy losses <, behaviour
< E 0
| P Wear-and-tear forecasts
(B Ji I Ly Ny for optimised maintenance
AN ﬂ - 2oy \ concept

Intelligent data

Secure remote connection
. A
collection and dgta ‘ | | o and alert management
evaluation :8,, °

* From TT company presentation




AVEIRO CENTER OF
ENGINEERING
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Aveiro Center of Engineering
Video CE

I BOSCH




Aveiro Center of Engineering
Tools and Technologies
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EASY CONTROL

REMOTE ROOM CONTROLLER
W/ MOBILE APP — HOW ARE
WE TESTING THEM?

RICARDO CRUZ




MyBuderus  EasyControl App

Aveiro Center of Engineering
RRCNG Product Overview

o-@ BOSCH
Heat Sources RRCNG
| = EMS*1 & EMS2 's 2y
- I & soscu Connectivity

A\ 4

(REST API)

138k+ users
{4% 32 countries
/ L ) HomeMaticlP ~
OpenTherm, \

iRT, On/OFF . Supported Accessories
\V", (\fas o l? Slbact f - &
{%, \ ’ % St
/ ,{ ( . 6
EasyControl Adapter / U :j<
‘ nderfloor
Control Key K20 heating
*EMS = Energy Management System (Bosch) (PIUX) eTRV thermostat
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Aveiro Center of Engineering
RRCNG Interfaces S| 00

(Weather, Time,
Updater)

HTTP

o
/

< >
EMS REST API

(Physical Bus) (HTTP)

A

\ 4

HomeMaticlP
(868 Mhz)
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Aveiro Center of Engineering
RRCNG Software Test Levels

sonarqube\\\

B BOSCH




Aveiro Center of Engineering
RRCNG Testing Mindset LTI NG

.

= Quality

=  “Quality means doing it right when no one else is looking” — H.Ford

= Reliability

= The software must be made in such a way that it can operate always on.

= Accountability and Transparency

= Mistakes happen, so it is best to prevent them, find the best way to minimize their risk,
facilitate their discovery and potential fix.
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Aveiro Center of Engineering
RRCNG Automated testing physical setups

Control
Key K20 Simulated Hmip
Devices(hmip-lib)

o
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EMS1

Generic EMS1 Appliance

N

Focus on basic functionalities:

>

v v vy

Clock programs

Heating Control Algorithms
CH/DHW

Home/Away

Events

0

£ BOSCH

[

EMS1/2

Simulated EMS Appliance
N

Focus on appliance scenarios:

»  EMS1/2, On/off, iRT, OpenTherm
»  Appliance Errors

»  Energy Monitoring
4

Thermal Disinfection, Circulation Pump, etc.

BOSCH




Aveiro Center of Engineering
RRCNG Use Case Demo 1

Services

(Weather, Time,
Updater, Alarm)

RRCNG
( | =S\ HTTP
Heat Source @ Remote
(Simulated) EMS | .4 REST API Clients/Apps
- (Physical Bus) ‘ (HTTP)
B
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Aveiro Center of Engineering
RRCNG Use Case Demo 1

« A4087%
a )
= EasyControl =K
&= Living room 70%
f_") (none) 24C 1N
Locking Errors Blocking Errors Maintenance Req Standard Errors
| OFF) [x-s: ( JOFF) o5 " JOFF) (vo:-o:: (| OFF ) suse socn
|
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Aveiro Center of Engineering
RRCNG Use Case Demo 2

Services
(Weather, Time,
RRCNG Updater) Push notifications
@ 2 HTTP
Heat Source | . :
EMS REST API
_ (Physical Bus) (HTTP)
g —
HomeMaticlP
(868 Mhz)
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Aveiro Center of Engineering
RRCNG Use Case Demo 2

’ o AA0887%
> 101010060
101010060 > |
> 101010060 > EasyControl x 5
> 101010060 e @) BO
> 101010060 > G ]
72% B8

24Cc N

Device 1 Device 2 Device 3 Device 4

> 101010060

> 101010060

> 101010

> 101010060
101010060
101010060
101010060 >

: -+ S

101010060 > VR TS
> 101016
> 101010060

t > 101010060
> 191010

101010060
101010
> 101010
101010060
> 101010

Time: 0

Simulation

Configuration St

>> >r>
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Aveiro Center of Engineering
RRCNG Component Simulation with Robot Framework Keywords

eTRV create and send status frame

eTRV create and send status frame

one 1 open window detection status should be open @
is shown
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Aveiro Center of Engineering
RRCNG Component Simulation with Robot Framework Keywords

MS1 appliance error and broadcast DT24 ZCX
MS1 maintenance request and broadcast DT28 dfp Icon is shown

MS1 DT52 Appliance Error Flags

MS1 actual power
MS1 DHW status flag
MS1 CH status flag %{True

Icon is shown

m m m m

MS1 flame indication and broadcast DT24
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Aveiro Center of Engineering
RRCNG Component Simulation with Robot Framework Keywords

Include and verify inclusion of eTRV with MAC @xababab and SGTIN 3014f711a000005538591235 in zone 1
Synchronize eTRV after inclusion

Receive and acknowledge eTRV parameter settings sequence

Device 2 battery should be ok
Set EMS1 appliance error and broadcast DT24

eTRV create and send status frame

Device 2 battery should be low

wait until keyword succeeds
wait until keyword succeeds
is shown

is shown

eTRV create and send status frame

Device 2 battery should be ok
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SYSTEM TESTING

INTEGRATING COMPLEX SYSTEMS AND SHIP
THEM TO THE CUSTOMER

BRUNO PINHO

BBBBB



Aveiro Center of Engineering
System Testing team activities

SySte m Test eComplex system projects over different departments

. . eGenerate transparency between system and product interfaces
COO rd Inati On’ Te st eAlignment between design requirements with test contents,

a nd Relea se schedule and release

eComponents, concepts, technologies and systems are combined to
verify and validate early

System Integration

CO m p I eXIty eDevelopment of tools for our internal (Compatibility KG and ECU
M ana ge ment Simulator) and external customers (QST for installers)
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Aveiro Center of Engineering
Automated and Manual Testing Setups

Buderus Bude
1 & MM 100 s M 100
w2 TN 700

Buldingr¥5 = [ - " o oo e s = | |BUIMIDEEE

Techriologys. : I T 1 Lt sl Techrrolo:g' Fie

Slmulatlong 8 [ e |_' [ 719 9 ms Simulation
A¥

Library.¢ [ 1 = E ! g Library
TANAT [ J e e
, - Gateway - ¥ | - - - : ,

Virtual set-up (SiL)
C T
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Aveiro Center of Engineering

System Gateway — Interface Regression Testing (Infrastructure)

~
LD
e F EMS Bus | 1
[ 5§ \ -
@ a8er
,,,,,

Real system

l

Real Environment
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EMS Bus

Virtual EMS system bus

Real system ECU Simulator

|

Hybrid Environment

L
EMS Bus | -
e | L=
=) s
Virtual EMS system bus
£
ECU Simulator
Simulated Environment

BOSCH




Aveiro Center of Engineering
System Gateway — Interface Regression Testing (Technical Concept)

N
PUT Request to RestAPI & B
111111 o} EMS Bus
RoboTT mm |
PoinTT Library PonTT
Robott-K30-PI Log
RoBoT From API to EMS Test
WORK/ —
. . GET Request to RestAPI
Resource Content & Structure validation [« Assert EMS DT value [+
RoboTT RoboTT
PoinTT Library EMS Library
B
EMS message is sent . %
EMS Bus — Frnin o
RoboTT — | =]
EMS Library ) PoinTT
@ ROBOT
FRANE ’ .
UORK/ From EMS to API Test
GET Request to RestAPI
Resource Content & Structure validation HTML Test Log Report

BOSCH

PoinTT Library
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Aveiro Center of Engineering
System Gateway — Interface Regression Testing (Virtualization)

File Help Tools tart Simulation

22 Auto Auto
[ BAAAY 6

Heating Hot water

21 6 Comfort

. Hot water level
Desired temp.
Measured 30°

Interno | Thermotecl hnology BOSCH




Aveiro Center of Engineering
Testing tools in action

ng HC1 HC2
N - &m
=l Ry =N
‘= - | i I N
Vewbowe
Over mc31o | mmio0 | RC100H | RC100H =l
kil |
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Aveiro Center of Engineering
loT - End to end testing
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CLOSING




Aveiro Center of Engineering

At Bosch, you will be part of...

» an innovative powerhouse that is actively shaping
our technological future,

» a diverse global family whose expertise covers both
the physical and digital worlds and who knows how
to leverage their combination for the greatest
benefit to users;

» a values-driven company that is committed to

improving quality of life worldwide and preserving
the planet for future generations.

And if that’s not enough, it’s a really nice place to work,
too!




“We should all strive to improve on the status
quo: none of us should ever be satisfied with
what has been achieved, but should always
endeavor to do better.”

Robert Bosch, 1861-1942
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Contacts

facebook.com/GrupoBoschPortugal

instagram.com/boschportugal/

linkedin.com/company/bosch-portugal/

9IOIO
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