
F r a u n h o F e r  I n s t I t u t e  F o r  o p e n  c o m m u n I c at I o n  s y s t e m s  F o K u s

Software in modern vehicles is increasingly taking control of safety and comfort functions 

and will become an ever more important driver of innovation in automobile development. 

Future vehicle generations will soon be equipped with up to one gigabyte of onboard 

software. Active safety, reduced fuel consumption and increased comfort will soon be 

offered in mid-size and small vehicles with software intensive electronics. These innova-

tions, which support the driver and increase safety, help shape customer perception. 

These electronic systems provide the automobile makers with differentiating features for 

the customer. Along with innovations and more benefits for the user comes increased 

complexity. Therefore, complexity management of these electric/electronic systems (E/E 

systems) and process optimisation in the development chain must be assured early on in 

the product design process. Thus, carefully selected development methods and software 

tools are essential: Only with efficient processes that prevent errors competitive advanta-

ges can be realized.

Integrated system and test Development processes

Fraunhofer FOKUS integrates and expands model based methods and tools for the develop- 

ment of E/E systems to meet the increased quality requirements already in the early phases 

of system development. On the one hand, the IT technologies combine architecture and 

function oriented modelling like UML/SysML, ASCET-MD and MATLAB/Simulink. On the 

other hand, they integrate automated solutions for quality management like model based 

testing and test automation with TTCN-3. This combination and integration can increase 

the efficiency and quality in the model driven software development significantly. The 

parallelism of the model based system and test development with its use and reusability 

of development artefacts – like in the V model – contributes greatly to an approach that 

improves quality.
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Function-oriented software Design

Using the model based development of vehicle functions, a consistency in the use of 

different tools by different manufacturers in automotive software engineering can be 

achieved – depending on the chosen hardware platform (compiler, debugger, flash tool, 

etc.). The tool chains, which are connected by tool adapters, allow for a smooth develop-

ment process with highly specialised environments like Freescale CodeWarrior and HIS- 

conform flash tools.  

 

Aside from the proprietary modelling tools (e.g. MATLAB/Simulink), particularly the open 

language Unified Modeling Language (UML) is used for architecture design in automotive 

software. The concept is based on a model-driven, integrated and automated tool chain, 

including rapid prototyping and simulation. This model based process allows for an opti- 

mised development for embedded software and the step-by-step migration to the model 

based development and Automotive Open System Architecture (AUTOSAR).
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Functionalities

 – Optimized model-based development 

method of embedded software with 

standard tools

 – Application of the UML as well as 

the SysML

 – Rapid prototyping and test of vehicle 

functions

 – Dynamic, model-driven development 

of a microcontroller 

 

Benefits

 – Handling of the complexity and 

acceleration of the software 

design process

 – Increase of the productivity, reliability 

and durability of control systems

 – Immediate visibility of the design in 

the real environment

 – Easy combination and simulation of 

new vehicle functions with existing 

functions

Development process of embedded systems

During the development processes, the system developer reverts to pre-existing C-code 

functions or libraries for the chosen microcontroller type. With help of the Embedded 

Systems Architect by Fraunhofer FOKUS, this so-called “legacy code” as well as additional 

models, such as  MATLAB/ Simulink, CAN data banks, OSEK models can be intergrated. 

The generation of the platform specific C/C++-Code from these models is fully automated.  

 

The interconnection of a UML modelling tool with a microcontroller specific linker and 

compiler as well as the software for the flash process enables the immediate deployment 

of the modelled vehicle function on the control unit. Using simulation models, the flashed 

vehicle function can be realistically evaluated on the embedded system, for example a 

door controller, by simple parameterisation. An interaction analysis can thus be observed 

directly at the control unit.

The development process of 

embedded systems with help of 

the Embedded Systems Architect


