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Delays in vehicle projects … a frequent topic

Source: https://abc7.com/ev-electric-vehicles-gm-chevy-blazer/14317595/
Source: https://europe.autonews.com/cars-concepts/volvo-ex90-delayed-
over-software-integration

Source: https://investorplace.com/2024/02/rivian-delays-
vehicle-deliveries-due-to-software-issues-rivn-stock/

Source: https://techcrunch.com/2023/10/30/layoffs-at-vws-cariad-further-
delay-software-launch-in-porsche-audi-models/

Source: https://qz.com/apple-ev-electric-car-project-titan-canceled-1851291112 Source: https://europe.autonews.com/automakers/automakers-struggle-
create-software-defined-vehicles
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Complexity of systems

Source: ontonixqcm.blog/car-electronics-how-much-more-complexity-can-we-handle/

▪ Hardware and software
with increasing
complexity

▪ Development & operation
of vehicles (e.g. software
updates)

▪ 1 ECU ➔1 vehicle
problem (e.g. engine-, 
transmission-, suspension-, 
airbag-, HVAC-control)

▪ Many problems→ many
ECUs required
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Vehicle Requirements

▪ A lot of vehicle functions

▪ Battery – Safety, Capacity, 
Weight, Structure

▪ Energy Efficiency

▪ Worldwide legal 
requirements

▪ Virtual Validation is
coming
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High-performance E/E platform

Source: Siemens / BCG

Huge demand for scalable, versatile software and hardware platforms
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Future hardware-software co-design

Source: SBD Automotive
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Future hardware-software co-design

Source: Bosch-Mobility

How to handle the different cycles 

for hardware and software?



USP: Multi-domain system: Vehicle Domains, SDV, HPC
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Continuous Data Provision and Utilization - 3 x times

Systems Specification

Energy, Safety
Comfort

E/E Design
HPC

SDV 
Functionality

Virtual Testing Real Testing

Distributed
Co-Simulation

Integration

Validation

Approval

System Operation

Functional
Architecture

Consistency

Connecting SW-intensive systems, vehicle domains, 
HPC HW integration and operation 
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Why is data-driven relevant?

Software: version 3.1.2 (7 Nov 2025)

Additional customer settings: ADAS kit, sport kit

Hardware platform: generation 3 (2 Feb 2025)

Millions of vehicles
→ countless SW, HW and data statuses

How to find mutual influence? 
Where to fix a bug?
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Digital Thread - availability, traceability and semantic context of heterogeneous data and information

Data Accessibility and  Synchronisation

Future Competitiveness and Process Performance 

Lifecycle Data Hub / Decision Automated Simulation & Validation Systems Engineering and 

Function-based Development

Key Elements for Future Engineering – Aim of Data Context Hub
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Data Exploration & Context
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Connectivity, Context and Semantics of Data



Efficient Data Management
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Intake Context

Model Context Map Solution – Virtual Buildability

Delivery

Simulation Data

SW/HW 

Sources & Parts

Vehicle  Characteristics

Simulation 

Parameters

SW/HW

S. & Parts

Vehicle  

Characteristics

Geometry

SW/HW  Sources & Parts

Geometry

Causalities

...

DCH empowered the client to develop a unified frontend application. 

This application facilitates the assessment of a vehicle's virtual 

buildability by centralizing access to all relevant information. With its 

high performance and minimal latency, it ensures swift decision-making 

and efficient feedback loops.

OEM Custom Applications (Custom Application)

SW/HW Sources & Parts

Causalities

Vehicle  Characteristics
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Vehicle  Variant 

Geometry Data

…

Causalities

Simulation Parameters

Solution – Engineering data exploration

Basic Concept ICD – Intake, Context, Delivery



Future potential –

Open Data Spaces Data Provider

Intake Context Delivery

DCH, as the technology for implementing a data provider in an open data space, offers 

datasets in standardized and interoperable formats, ensuring they're accompanied by 

precise metadata and documentation. Complying with technical protocols, DCH 

ensures secure and regulated data transmission while continually updating its data for 

relevance. Integration with the open data space infrastructure, such as specific APIs or 

platforms, facilitates seamless accessibility and exchange by other participants.
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Marketplace

Bosch ZF … Apps

Eclipse Dataspace Connectors EDCEclipse Dataspace Connectors EDC

R&D

Operations

Manufacturing



Data-driven hardware-software co-design 

at Virtual Vehicle Research

Examples

7 Nov 2024 17Virtual Vehicle



7 Nov 2024 18

From the initial spark to a global player

2008-2017
Structure & 

Growth

R&D sustainable mobility

New pillars

▪ EU projects

▪ Contract research

2018-2026  /  2027-2034

Long-term stability & 

international success

Strategic partners road and rail

Additional domains: robotics, energy, health-tech, defense

Putting innovations from 300+ experts into practice

WORLD-WIDE NETWORK

2002-2007
Foundation

Spin-off from TU Graz & 

Styrian industry: New 

research center for

virtual vehicle

development

AUSTRIA & 
GERMANY

Extensive European
Partner Network

Virtual Vehicle



7 Nov 2024Virtual Vehicle 19

Contextualisation of distributed data

(1) Integration of distributed, 
heterogenous data while 
maintaining access rights

(2) Contextualizing data in an 
efficient and robust graph 
structure

(3) AI/LLM methods for reliably 
understanding data and enable 
data-informed decisions
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High-level Automation of credible Simulation for Virtual Approval

Generation of
Automation Pipeline
for Execution Automation

Functional Architecture modeled in
MBSE Tool, like Enterprise Architect (EA)
or System Architecture Modeler (SAM)
➔ Sysml-2

Central, graphbased Databasis 
in the backgroud for interlinkage
of Dev‘t artefacts (interfacing
distributed information)

Import of system information like: interfaces, 
test-cases, simulation models, configurations etc.

Evaluated KPIs / AI-based

Design
Changes

Additional test-stages for Simulation 
Credibility



Virtual Vehicle 217 Nov 2024



7 Nov 2024Virtual Vehicle 22

• How to derive a method & process to assess the quality of models and simulations?

• Result of UPSIM ➔ being prepared for an industrial standard

• M&S SPICE specification by intacs® WG Q3/2023 (start date)

Spotlight ITEA3 Project UPSIM (30 Partners, 6 Countries)
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Reliable system simulation

Cr ash

Dr iving Dynamics

Sensors

Safety C ontroller

Dr iver

Environment

Dr. Jost 
Bernasch

FISITA 2024



4th ZALAZONE Trilateral Conference

First autonomous research car in Austria



Automated Drive Demonstrator

▪ Fusion of real and 

virtual testing

▪ HW-SW co-design in 

virtual environment

▪ Test of E/E architectures 

and SW-Stack
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HW/SW co-design for automated driving

Virtual Vehicle
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Future Engineering – Key Enablers and Fields of Activities
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Handling complexity

Culture, mind-set

Ability to adapt

Collaboration

Speed – Time to Market
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• Providing valuable context

• Single point of truth / source / access
• Simplification of IT architecture

• No proprietary data model

• Enterprise specific knowledge model
• Agile data modelling
• Brownfield & greenfield capability

• Flexible viewpoints on data and relations

• Context from any perspective
• Graph security layer

• Scalable from need2know to good2know

• Reliable and traceable data and context

Future Engineering – Key Enablers and Fields of Activities
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Handling complexity

Culture, mind-set

Ability to adapt

Collaboration

Speed – Time to Market

Data-Driven Development

- Automated Engineering

- Software-Defined Vehicle

- E/E Architecture - HPC
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The Most Important Skill for the Future is Change Agility 
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Dr. Jost Bernasch

CEO 

THANKS!

Virtual Vehicle
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Summary

1. The development of complex software-defined vehicles requires 
scalable, versatile software and hardware platforms

2. Handling the different time scales of hardware and software 
development and managing data is a basic condition for success

3. Data-driven SW-HW co-design is key: Enabling MBSE based
development, automated engineering, co-simulation, co-verification 
and agility in technology integration.
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Instagram Facebook

Follow us on social media

LinkedIn

www.virtual-vehicle.at

YouTube

Virtual Vehicle

http://www.virtual-vehicle.at/
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Chips JU - Building Blocks for SDV

Chips JU – open source hypervisor

→ approval for automotive
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