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WELCOME MODEL BASED SOFTWARE- ™

IMPLEMENTED QUICKLY AND EASILY _

Martin Zappe ’



INTELLIGENCE IN DRIVES

Agenda

#1 The future of Motor Management System
#2 Ensure competitiveness of Motor Management System
#3 Easy implementation of Model Based Software

#4 Questions and Answers
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INTELLIGENCE IN DRIVES

Daily Challenges
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F’RL’J’fREX®

“MY SUPPLIER WILL CONTINUE TO
DELIVER MY MOTOR MANAGEMENT
SYSTEM IN THE FUTURE!”

ARE YOU SURE?



INTELLIGENCE IN DRIVES

The future is electric
Market strategies are changing

Our Path to an All-Electric
Future

Zero Crashes, Zero Emissions, Zero Congestion

- The Future Is Electric

In the past few years, the auto industry’s transformation has
accelerated around the world. J.P. Morgan Global Research
explores the global electric vehicle market, the key developments
driving its progress and expectations for the future.

Why the Automotive Future is
Electric

Source: https://roboticsandautomationnews.com/2022/11/23/why-the-
automotive-future-is-electric/58247/
https://www.gm.com/electric-vehicles
https://www.jpmargan.com/insights/research/future-is-electric

The focus is clearly on an electric future
» Both for strategic reasons and
* due to engineering capacity

Traditional ECU Suppliers will probably not
support combustion engines in the future

Where does that leave you?

© PRUFREX
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INTELLIGENCE IN DRIVES

rec

Smartphone
Architecture

Source:

| you get the flexibility for your customer-specific
uirements?

Vehicle
Architecture

* 70 ECU’s per car

tainment

e Numerous connections between ECUs and
SW applications

Deertners

Competitiveness

SEeREee
SHEEBEES
BEBBEES
SHeREee
BERBEES
BEBBEES
SHEBREES
BEBBEES

https://www.google.com/url?sa=t&rct=j6q=6&esrc=s&source=web&cd=&cad=rjaGuact=8&ved=2ahUKEwiC43iMp8D0OAhV8_rsIHT6-
DvAQFnoECBAQAQ&url=https%3A%2F%2Fwww.volkswagenag.com%2Fpresence®%2Finvestorrelation%2Fpublications%2Fpresentati 6 © PRUFREX
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“MY MOTOR MANAGEMENT SYSTEM
IS COMPETITIVE!”

ARE YOU SURE?




INTELLIGENCE IN DRIVES

You don't get the support for your control units
vou need!

\\

* Redesign phases are complex and

unpredictable

* ECU's are often automotive-specific and not

flexible

* Development and test cycles are expensive
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INTELLIGENCE IN DRIVES

Development and test cycles are expensive
Software Development Process

| 4\ MathWorks

What is the Most Expensive : " :
Project Stage to Findp Errors In? » Reason for high costs within projects?

Errors introduced early but found late in

i process are expensive o fi * Finding an early made mistake in a late
stage!

Errors introduced in:
implementation phase
design phase

requirements phase

A RN 'Y

Requirements phase Design phase Implementation phase Testing phase
Project phase where error is fixed

Relative cost to fix an error

13

Reference: The MathWorks
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INTELLIGENCE IN DRIVES

Simulation is key
Software Development Process

Running

Condition 1

Condition 2

Off

PX_Webinar_MMS, 20.04.2023, Autor: Martin Zappe

* Simulation offers results before test phase

* (Quality is independent of the risk "human”

* No knowledge and no technology is lost

| 4\ MathWorks

What is the Most Expensive
Project Stage to Find Errors In?

Errors introduced early but found late in
the process are expensive to fix!

design phase
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F’RL’J’fREX®

“MODEL BASED DEVELOPMENT IS
COMPLICATED IN PRACTICE!”

ARE YOU SURE?




INTELLIGENCE IN DRIVES

Different approaches of function development
.what does CUSTOMER prefer?

Function Specification at CUSTOMER Application Development at CUSTOMER Complete Development at CUSTOMER
Full Ownership of SW at PX Production Code Build at PX With Full SW Ownership

“Shared Ownership”

PRUFREX CUSTOMER PRUFREX CUSTOMER PRUFREX CUSTOMER

Speci-
fication

SwW
Imple-
ment.

Application SW Imple

Development

Integra

tion roductln
Code BUI d

System

Test

‘ Re- Release to I

(=== Production
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INTELLIGENCE IN DRIVES pRUfREX®

Model Based Development For Easy Handling

Software Development Process

* Time-saving
* (ost-saving

» Requirements for software knowledge reduced

* Process risk minimized

Page 13/ 10 © PRUFREX
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INTELLIGENCE IN DRIVES

Your Partner tfor Motor Management Systems

ECU suppliers clearly repositioning to focus on E-Maobility Market

« Software will play a major role in engine applications in the future..... WM\% AnveES
b
 PRUFREX has got a long-term committed to Combustion Engines And what AnveEs
Motor Management Systems yol/t (Vﬂzy?

* Direct support by PRUFREX Engineering Team

14 © PRUFREX
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F’RL’J’fREX®

NEW DRIVE
FOR YOUR BUSINESS

Contact us

Martin Zappe PRUFREX Innovative
Dipl.-Ing. (FH) Power Products GmbH

Egersdorfer Stralle 36
Phone +499103 7953130 90556 Cadolzburg
Maobil +491511 9530 285 GERMANY

martin.zappe@pruefrex.de www.pruefrex.com
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