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Introduction: Challenges and Motivation 

◼ Development of consumer appliances is increasing challenging due to:

– Their growing complexity

– Strong competition and high customer expectations

– Requirements for low-costs and tight schedules

– Challenges related to the mass production

◼ As the features provided by modern customer appliances heavily rely on embedded 

systems and software logic, 

ensuring high-quality embedded software is of paramount importance
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Introduction: Development of Consumer Appliances

Investigation Definition Concept Design Prototypes Tooling
Optim., tests & 

validation
Production

Software  Development

Hardware Development

3. Selection − Experience

− Prototyping & testing

− Modeling & simulating
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Introduction: Modelling for Development of Consumer 

Appliances

◼ Modeling & simulating  can often represent 

reality well enough to aid development 

considerably. In conjunction with prototyping & 

testing it can be a formidable tool…

− Risk analysis at an early stage (system 

architecture at early stages are less costly). 

− Pinpoints weak and strong points of system 

early on.

− Optimization of system/components.

− Qualitative selection of critical tests to be 

performed on eventual prototype

− Deep understanding of behavior of the 

system & reduced likelihood of unexpected 

behavior/failure.

validate 

behavioral/performance

architecture
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Introduction: Embedded SW for Consumer Appliances

◼ Embedded SW development is an iterative 

process

◼ Verifying and Validating the SW on a 

physical device after each iteration is:

– Impractical

– Time-consuming and

– Sometimes impossible

◼ SiL: Integration of physical models with 

software results in a powerful tool to 

decrease the software validation time and 

thus to significantly improve the overall 

efficiency.

3. Verification & Validation
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Introduction

◼ We have developed a Modelling and Validation Framework to 

allow:

– Deep understanding of the system behavior and better risk 

management

– Verification of critical sub-systems through parametric 

modeling.

– Verification of the embedded software controlling the 

aforementioned subsystems.



SWISSED 2019

System Modeling Model Validation

Physical System

Model Development

Coding Validation

Embedded SW

Development

Model of a

Physical 

subsystem

▪ Modeling of a physical system and its components

▪ SW development and verification using the model

▪ Automated SW testing after each SW change

Methodology: Overview
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Component of model:

• Model of a

Physical Component 

• Controller

Methodology: Component Modeling

Model-verification Test

Test Result
Model Refinement &

Parametrization

Component Model 

Requirements

Scope &

requirements

Definition of Tests

Model-verification Test

Test Result

Expected results

Experiments with a 

Real System

Literature
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Methodology: Physical System Modeling

Verified Model of a

Physical 

Component

Model-verification Test

Test ResultControl Refinement &

Model Parametrization

Test

Control Algorithm

Model of a

Subsystem
Test

Control Algorithm

Model-verification Test

Test Result

Component Model 

Requirements

Experiment with a 

Real System
System 

Requirements

Subsystem 

Requirements

Verified Model of a

Physical 

Component

( MiL )
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Test Results

SW-verification Test

Embedded 

Software

Methodology: SW Development and Verification

Verified Model of a

Physical 

Component

SW-verification Test

Test Result
SW Control Algorithm

Refinement

Test

Control Algorithm

Verified Model of a

Subsystem

Component Model 

Requirements

Experiment with a 

Real System
System 

Requirements

Subsystem 

Requirements

( SiL )
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Methodology: Tool Chain

Model of a

Physical 

Component / 

Subsystem

SW Control 

Algorithm

Integration

Tests 

Definition

Test 

Results

Test 

Automation

Tests 

Report
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Case Study: DC Motor Controller

DC Motor Model Subsystem model
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Case Study: DC Motor Controller

Subsystem simulation

SW Controllers and Tests

System integration script
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Case Study: DC Motor Controller

Tests definition

Test Automation
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Conclusions

◼ Development of consumer appliances requires systematic application of MBSE through all 

the stages of the product development, and is aided considerably with system modeling.

◼ Using our semi-automatized approach to embedded SW development and validation, we 

can significantly improve our overall efficiency and thus meet the challenge of balancing the 

time, quality and cost

◼ Successful application of this approach to a wide range of products has resulted in high-

quality consumer appliances and customer satisfaction

©
 N

e
s
tl
é
 N

e
s
p
re

s
s
o
 S

.A
.

©
 N

e
s
tl
é
 N

e
s
p
re

s
s
o
 S

.A
.



SWISSED 2019

Your Contacts 

Helbling Technik Bern 

Home & Office Appliances (HOA)

Dr. Michael Gortchacow

Principal Engineer

michael.gortchacow@helbling.ch

Dr. Julian Yeandel

Head of Development Team

Smart Home, Business & Lifestyle Appliances

julian.yeandel@helbling.ch

Dr. Igor Kaitovic

Embedded Software Engineer

igor.kaitovic@helbling.ch

www.helbling.ch

Thank you for your attention!

mailto:michael.gortchacow@helbling.ch
mailto:julian.yeandel@helbling.ch
mailto:igor.Kaitovic@Helbling.ch

