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The GS-PE business unit tool

chain (right centre) facilitates 

the continuous development

and delivery of software 

for inverter ECUs (top left). 

This tool chain enables users 

to automatically integrate 

functions – that have been

newly implemented or 

modified using ASCET – into 

the software and test them. 

The entire process is supported

by an Application Lifecycle 

Management system that is

used to store and handle all 

relevant data. 

The new e-axle from Bosch. 

GS-PE business unit integrates 

the motor, power electronics, 

and transmission. Between 

50 and 300 kilowatts of power 

can be supplied by the power-

train. The software for con-

trolling the lightweight and 

compact axle drive is developed

and tested by GS-PE using 

ASCET and LABCAR. 

Continuous Delivery 
of ECU Software 
Agile software development speeds up electrification 

Demand for low-emission vehicles is growing all the time. To serve this high-volume market, all OEMs are developing

new hybrid and electric models. To be able to deal with the high frequency of new customer requirements, the systems

required to efficiently electrify the powertrain are being developed with high levels of agility. In the business unit

Power Electronics (GS-PE) at Robert Bosch Mobility Solutions, engineers continuously improve, test, and release the

new functions and optimized ECU logic that result from these developments. 

To this end, the business unit Power

Electronics has highly automated

and parallelized the development,

integration, and testing of func-

tions for inverter ECUs. This is

based on an Application Lifecycle

Management (ALM) tool environ-

ment, which provides developers

and testers with all relevant infor-

mation such as customer require-

ments, reported errors, test cases,

and test reports. In addition, all work

orders are tracked in the ALM.

Based on the information in the

work orders, the relevant developers

then create or modify AUTOSAR-

compliant software components for

the respective ECU functions using

ETAS ASCET. 

Software is continuously tested

and released 

Following the development of new

software components or the mod-

ification of existing ones, they are

integrated into the ECU software as

soon as they have been checked

into the system. Next, static analysis

is used to automatically test the

components for coding errors and

compliance with coding guidelines.

After successful testing, the new

software version is implemented and

configured on the ECU using ETAS

INCA. When that is done, the ECU

undergoes closed-loop tests on an

ETAS DESK-LABCAR with the aid of

real-time software simulations. If the

software version also passes these

tests, it is released for further valida-

tions on high-voltage test benches.

Advantages

Right up to the testing of new func-

tions, the entire process – from inte-

gration to generating the report –

can be carried out using fully auto-

mated processes. In practice, the

developers upload new or modified

software components to the system

in the evening. In this way, the test

can run overnight. Based on the test

results, the developers then know

the following morning whether cor-

rections have to be performed on

certain components. Components

that successfully pass testing are

integrated into a new software

version after completion of the test

run. This software version is able to

run immediately on the ECU and is

suitable for further tests in the labora-

tory and subsequently in the vehicle.

Using the high-performance, minia-

turized, and cost-effective DESK-

LABCAR systems, it is possible to

parallelize many of the Hardware-

in-the-Loop tests. 

Customer benefits 

The continuous delivery of software

for inverter ECUs provides a high

degree of support for the agile,

joint development of systems for

electrified powertrains. The high

frequency with which released soft-

ware versions can be supplied for

the target system makes it possible

to develop and optimize solutions in

close consultation with customers.
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Outlook

Thanks to virtual AUTOSAR ECUs that can be generated

using ETAS ISOLAR-EVE, it will be possible to achieve

additional efficiency gains in the future with the contin-

uous delivery of ECU software. These gains are created,

for example, during the testing of ECU software, where

the tests can be carried out directly in the virtual environ-

ment on the computer without ECU hardware. 
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