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When electronic control units (ECUs) are tested, realistically simulating com-
munication is essential. The new dSPACE Bus Manager gives users one cen-
tral tool for configuring the bus signals for various simulation platforms.

us systems are the aorta of ECU

networks: In modern vehicles,

up to 100 ECUs exchange over
10,000 bus signals. This communi-
cation has to be simulated and tested
during the entire ECU development
process so that it also works reliably
in critical situations. With its Bus
Manager, dSPACE provides a central
implementation tool for all bus ap-
plications — from function develop-
ment, to virtual validation, to com-
prehensive hardware-in-the-loop
(HIL) tests.

Bus Simulation for All

Be it virtual ECUs (V-ECUs), real ECU
prototypes, or simulated ECUs in
restbus simulation, the Bus Manager
can be used in all of these cases to
configure the bus communication
and the data transmission to the
test system. It supports the various
validation scenarios of PC-based
simulation with VEOS® and of HIL
simulation with SCALEXIO® — seam-
lessly throughout the entire devel-
opment process. This way, the best
simulation type is used in each case.

Central Configuration Software
The Bus Manager provides several
ways to select the parts to be simu-
lated. For example, all signals needed
for bus simulation can be grouped
either by communication cluster or
by the related ECU. This increases
efficiency when users handle con-
figurations with multiple, and even
different, buses. The Bus Manager
makes it possible to reuse such con-
figurations for various simulation
systems. Its current version supports
the CAN, CAN FD and LIN protocols.

Figure 1: The Bus Manager provides convenient graphical configuration for LIN, CAN, and CAN FD bus simulation.

R ConfigurationDesk Project: EusManagerDemaPrjL Application: Application_001 | Implementation Version - [Bus Configurationsi] [=[@ x ]
+ H '] o] 0] B [ " Undo Al User-Defined Changes
= 5 I N O -ttt
Add Communication _ Add Bus Bus  Bus Configuration Bus Configuration Generate  Update Connected Generate
Matrix..  Configuration Configurations Function Ports | Structured Model Model Port Blocks
Configuration Model Intertace Communication Matrix Modification | Container
Buses. - ax| i@l Bus Configuration Function Ports:3 | [ Bus Configurations:l X g Communication Matrices Overvie.. ~ % [Properties < & 53
@ @
Bus Corfigurations Overview - : ——— 2] (Gt = @ Filter by Name... %
Name = = = =4 Communication Matrix || LPdus
Name: Drection ™ Element Type
» & RestbusSmulatiorForBodyControlEcu %1 ResbusSimuationForBodyControk:s fus Configurat 7 Name " value u|
(85 oussmibtorobodycontokas estbusSimulationForBodyControlEu us Configuration -
(5JE)  Bus AccessRequests Bus Configuration Part Bus Acce. » =[¥] GeneralinforPdu
@& CanlinDemovi Bus Communication Matrix {11 Tnfo
S8 Smuated ECUs Bus Configuration Part Simulated. .. =¥ GenerallnfoIPduTrig...
EHE]  CanlnDemovLi Bus Communication Matrix (23] Info
©  CentalGetznayEq Bus Ew (5[] Cyclic Timing
{8 CanBodyCommControler Bus Can Communication Controler (142) Tnfo
L@ CarPowertainControler Bus Can Communication Contraller b Time Offset
[Commncation Matices Ovensewn) > &[] GeneralinfolPd R Bus ISgnal P £ oo
— _ &by K_isisgal ™ us Isignal b Time Period
Name Direction ) ISgnal Value ™ Bus Feature 3] Tnfo
» @& CenliDemoVid L@ K_tsisignal value —
Crhik Minimal Delay
03 Clusters CrashinfocaniPdu ™ Bus ISignal IPdu -
o3 can PonerStatuslPdu ™ Bus ISgnal PP |1k
&g N TransmissionIPdu RX Bus Isignal PPdu
0 Ecus ©  DoorEauleft Bus Ecu =
-EH=s CanlinDemoVL 1 @  DoorEauight Bus Eau
s Clusters B Seatfuleft Bus Eu
Erili s CAN B SeattaRight Bus Ecu
¢ =2 CanBodyCluster %1 BusSimuationOfBodyControlEcu Bus Configuration
i e eo CentralGatewayEau JE  Bus AccessRequests Bus Configuratien Part Bus Acce.
i [ & 9 BodyControlEcu S smuatedEcus Bus Configuratien Part Smulated,
& =5 CanHybridCluster EHE  CanlinDemoVii Bus Communication Matrix
EEles LN BodyControlEcu Bus Ecu
£ 5 LinDoor Cluster CanBodyCommControler Bus Can Commurication Controler
i B & = BodyControa LinDoorCommControler Bus Lin Communication Contraller
i B = DoorEaleft LinSeatCommController Bus Lin Communication Contraller
i B s DoorEaRight GenerallnfolFdu RX Bus ISignal Py i
& = LinseatCluster CrashInfoCantPdu RX Bus ISignal PPy
s ECUS DoorteftControlIPdu ™ Bus ISignal PP
B =0 CentralGatenayEcu DoorRightControllPdu ™ Bus ISignal IPdu ™
8 =3 BodyControEcu DoorleftStatusiPdu RX Bus ISignal Py
ErE  EngneEcy DoorRightStatusPeu Rx Bus ISgnal Py
&3] PonerStatuslPdy RX [¥]  SeatiefControllFdu ™ Bus ISignal Py
PoLy, _sisgnal RX ] ™ Bus ISignal PPy - 4
@3] crashimfocanau RX
@  TransmissionEas |Log < & 23
8 o DoorEculeft € 0Errors || 4, 0 Wamings | 186 Infos |20 Questions
S = DoorEcuicht Severity Module Time Message
B co Seatfaileft
(- o SeatEaRight
< i RER . E
& Proj..| © bxte...| @ Fun... | & Bus... [ @ Mo... [ @ Har.. B Platforms | ) Log [ Interpreter | g Table |25 Build | “, Conflicts | i Find Resufts
No matching platfarm connected.




BUS MANAGER | PAGES51

Configuring bus systems
and networks centrally

N4

dSPACE Magazine 2/2016 - © dSPACE GmbH, Paderborn, Germany - info@dspace.com - www.dspace.co




PAGE 52 | PRODUCTS

Bus Manager in

Commu-
nication
matrices

Behavior
model

DBC

LDF

FIBEX

ARXML

ConfigurationDesk

BT

SCALEXIO

Real-time application

or bus simulation
. container

Bus simulation
container

Bus simulation container

= Bus Manager
—_ (stand-alone)

ControlDesk

Offline
simulation
application

Figure 2: The configuration files generated by the Bus Manager can be used for and exchanged with various simulation platforms.

Other protocols, such as FlexRay
and Ethernet, will be supported by
future versions. Because only one
tool is used to specify all the set-
tings and configurations in all devel-
opment phases and for all protocols,
it is not necessary to familiarize with
new tools in each test phase. This
eliminates potential error sources.

Configuring Communication
with the Bus Manager

Each configuration starts with a
communication matrix from which
all relevant information is extracted
automatically. The Bus Manager
supports all major file formats for
communication, such as DBC, LDF,
FIBEX, and ARXML.

Users take the necessary elements
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from one or more communication
matrices and create their communi-
cation configuration. They can switch
between different views in the Bus
Manager to always have the best
possible overview during a variety of
tasks, for example, of all available
configurations and model interfac-
es. The final configuration can then
be exported as a bus simulation
container (BSC) and transferred to
the target platform. Using the BSC
format makes it much easier to reuse
bus configurations in future simula-
tion scenarios so the same configu-
ration is available throughout the
entire development process. In addi-
tion to Simulink models, existing
simulation models can also be inte-
grated in the BSC. The Bus Manager

also allows for static restbus simula-
tion without Simulink models, so users
can perform simple tests immediately.
For simulation with VEOS, users can
work with the Bus Manager either
as a stand-alone version or as a
ConfigurationDesk component.
During HIL simulation with dSPACE
SCALEXIO, the Bus Manager is always
a component of the implementation
software ConfigurationDesk. Users
therefore need only one software
product to centrally configure all
bus and network protocols.

Seamlessly from Virtual Valida-
tion...

Bus support adds important test
features for PC-based simulation
with VEOS. Now, the communica-




BUS MANAGER

PAGE 53

TargetLink

SystemDesk

Bus Manager

il

Modeling tools
supporting FMI

f ]

l I Il FUNCTIONAL
MOCK-UP

SV mmd INTERFACE

FMU l SIC

Simulink

VEOS

v

&

| ControlDesk

'\struments and simulation
control

ModelDesk

' lfest automation and

evaluation

= ‘ N b <
'Road and maneuver ' \/isualization and
definition animation

MotionDesk

4

Py

Figure 3: Together with bus communication, VEOS lets users perform realistic simulations for initial function tests on the PC.

tion outside of V-ECUs can also be
simulated, tested, and visualized.
With VEQOS, users can import model
parts from various sources and con-
nect them (figure 3). Bus configu-
rations created for VEOS can be
reused later in HIL simulation, which
ensures consistency throughout the
entire development process.

At the same time, function testers
using VEOS benefit from existing
test configurations for HIL simula-
tions, which they can use as their
starting point.

... to HIL Simulation

The great advantage of the Bus
Manager and BSCs for HIL simula-
tion is that they can be used for sev-
eral project variants. BSCs contain
both the bus configuration and
model parts, so the bus signals can
be mapped to the model signals,
for example. The interfaces to the
plant model remain the same when
a BSC is used for a different variant.
This means that if a project changes,
it is easy to replace the bus parts.
This also makes it easier to reuse
bus configurations in various projects.
If necessary, parameters and prop-

erties of the simulated elements
can be changed during a running
simulation — with both VEOS and
SCALEXIO. For example, users can
view, analyze, and modify signal
values in the experiment software
ControlDesk® during a running simu-
lation. If a simulation requires signals
whose values change dynamically
during run time, behavior models from
tools such as MATLAB®/Simulink® can
be used.

Bus Simulation
Container (BSC)

A bus simulation container
(BSC) is a data format for
exchanging bus configura-
tions. It contains not only the
data needed for the bus confi-
guration, but also a mapping
or scaling model in the form
of a Simulink implementation
container (SIC). The SIC com-
bines all MATLAB/Simulink
functions required for bus
communication. It also con-
tains data for the experiment
software ControlDesk.

The standardized interfaces of
the BSC simplify the exchange
of bus configurations between
different application areas and
projects, thereby making it
easier to reuse the complex
bus parts.



