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What is a RBS?

Target @
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RBS — Why?

= Testing

During Development: Verify new implemented functions

New Imple-
Function mentation
Quick Quick
Test Test

L E Debug
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RBS — Why?

Optional Necessary

= Keep Bus Alive

DUT
Two Nodes necessary
g;e:]rllrjwrr)onization ﬁ ﬂ ﬁ ﬁ @

= Device under test needs correct bus data

Dataflow control in real-time

Alive counter
CRC
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RBS — Why?

= Behavior verification

Startup
= Shutdown

= Verification of FlexRay Parameter

Configuration quite complex
= DUT synchronizes

DUT sends Frames
= DUT does not cause errors
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Needed Features

= Fast generation of the RBS (5-10 min)

Complete auto generation of the RBS out of a description file (FIBEX)

= Application CRC calculation

Application CRCs must be included on certain positions.
CRC algorithm defined by the user.

= Alive counter calculation

Alive counter must be included on certain positions.
Algorithm defined by the user.
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Needed Features
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Flexpanels

= Adaptation to the integration process

Exclude already existing frames / ECUs
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Needed Features

= Monitor bus traffic

In error cases it is helpful to be able to have a look at the bus traffic.

= Includable User defined code

An user interface should be provided to define user code which shall be
included during code generation.

= Deadline-/Overload-Monitoring

Insurance that the simulation works correct
= Deadline violations
Losing Frames
CPU too weak (User code)
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Needed Features

= NM support

Network management functionality must be supported.

= Control / error indication / special functions

Diagnose functions beside normal operation mode
= Alive Counter manipulation
= Application CRC manipulation
= Header CRC manipulation
= Calculation stop
= Defined and repeatable synchronization and shut down
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Fibex as database

Advantages of FIBEX

= Standard format in the automotive section

Nearly every firm uses FIBEX to describe there busses.
FIBEX is supported by many tools.

= Nearly everything is describable

= Bus parameters
= Bus topology

= ECUs

= Signals

= Frames
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Fibex as database

Disadvantages of FIBEX

= NM not supported

Payload-Preamble-Bit not supported.
Autosar NM planed in Fibex 3.0.1

= Fast update rate

Short intervals between new FIBEX version

=> A lot of work to keep the tools / database up to date.
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The following remain bus simulation
iIs based on a concept of

BMW AG

Forschungs- und Innovationszentrum
80788 Miinchen
Dr.-Ing. Robert von Hafen
Dipl.-Ing. Georg Fries (Reliatec GmbH)

A patent is pending

AZ: 102007002312.1
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Concept

Principle:

- Separating the software in a real-time and a non-real-time part

- Use a real-time platform and PC for corresponding software parts

- Make an intelligent simulation of the remaining bus communication

PC connection DUT

(PCIl/ Ethernet ...) | FlexRay bus

= . L
FlexCard % :
cyclone Il SE i
o T

Non-real-time

Configuration / generation / CRC / Alivecounter /
observation / manipulation User Code / Frame handling
etc. etc.
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Concept

RBS-Software

RBS-Software (PC) Fibex Interpretation / RBS Selection ‘

Configuration

Configuration / Control

Panels

Signal -> Frame

Monitor Communication CHI Generation Autocoder

Dynamic
Simulation Files

=4
2| 3
c
o 3 : cc - Simulation Sl
5 g CHI File Configuration g Base tatic
9] @ ® Simulation Files
© - 5
- &

Compiler

FlexRay Hardware (FlexXCon / FlexCard ...)
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RBS-Firmware

PC
Command (———— Bus Data Image
Execution
Frame
handling 1
. Frame User
Idle Loop Dispatcher ﬂ handling 2 functions
Frame
V] bhandling 3

——)> Change Data

————» Call Functiongroup
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RBS vs HIL

Human controlled

PC connection DUT

(PCI/ Ethernet ...)

Non-real-time

Model controlled

PC connection
(PCI, ..))

% DUT
HIL: - I
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RBS vs HIL

RBS HIL

= Elementary / Cheap =  Complex / Expensive

= Real-time at lower level = Real-time at every level

= Short generation time =  Time intensive model
generation

Automated test (model,
parameter controlled)

= S’[ep by S’[ep Tes’[ing = Test normally not
interruptible

If an error appears, is the

= Human controlled test

= Less error-prone since auto

generated error in the DUT or in the
simulation model?
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RBS vs HIL

Transform the RBS into a HIL

Fibex
RBS-Software (PC) Fibex Interpretation / RBS Selection “
]
Configuration =~
Configuration / Control
10 : 17
oo (s
Monitor Communication CHI Generation Autocoder

Dynamic
N § Simulation Files
c =
© @ - cc B Simulation stat
5 2 CHI File Configuration g Base ic
o S 3 Simulation Files
k] = 5
= 3|
Compiler

FlexRay Hardware (FlexXCon / FlexCard ...) J
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Datel RES Ansicht ?
DEHE| 2N ==4E
Frame-tame | Sim | Bus [ Lonaname [ Properties |

L

RBS gestartet Signalanzeige: &

Stiukturansicht simulierte Frames RBSYersion 0.0.0

=[5 Channeld Simulate ECU
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i B B ’VDeadhna-Verlelzungen |
By send [Nat) real ECL
© not supported FlexR:
F| Frame? Simulat o
F Framsl S Kanal | |
E 2::23 Dot simulats Frame | |
Daten
F Fiames
[y TECEVE ~Legend
BE Esu2 8 Senden |
B send ECU alle Empfangshiames vorhanden =
#o receive ECU alle Frames simuiiert rmw |
#- E Dummy

ECU teilweise simulist

ECU nicht simuliert

Frame simuliert

T mmEm

Frame nicht simuliert

i FlexPanel [aR
File Menu 7

Zuriick. Abbrechen Automatisch T g =
Gilabal slesp
indication

Aplication_Data_1 (¥) 4259 =
on_Data_4 (*) 655 25
_Data_6 ()0 &

[ ] Use commit  Commit!

Aplication_Data_3 (%) 0 !

Souce | Message ~

1 Time | Shortname Frame | Cyc | Dir | Data
Gereral Clearlp all data I [ove | I
Genersl  CleanUp all data

File aperations Laading dacument; C:\ProgiammetaFibs 1. 24Projects\Deme_Stufe]_FlesrCan_c
General  Lising HW interface for TZM FlesCon compact [Version A0Z)

Logging analysing schedule for signal interpretation

Logging preparing H/ for logging/RES (connecting and configuring): IP Dislog

Logging using HWw config file [usage depends on H'W type):. C:\ProgrammetaRbs-1.2\Pic
Logging start logging for: IP Dialog

FBS actions  start RBS for: I Dialog
FBS actions  stop RBS for: IF Dialog

Logging stop logging for: IP Dialog =

General CleanUp all data

General Loading configurations from: C:\Programme’aRibs-1. 2\Configurations's

General Config_Demo.xml successful

File operations Saving the settings at C:\Programme’aRibs-1.24Projects\Dema_Stufel_FlekxCon

File operations importing FIEEX: C:\Frogramme’\aRibs-1. 2\Diatenbanken'DemeDema. aml 3 i 3

File operations Saving the settings at C: \ngramme\aHbs 1.2\Projects\Demo_Stufel _FlekxCon V

] ] ] FledFlap

Dricken Sie F1, um Hife zu erhalten, [ om0
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RBS-HW auswidhlen

Definierte Hw Auszwahl

Select pre defined

© Add new Hw Huwlmterface Furzbeschreibung |
= [ Fles=Con_compact_al2 Flex#Con_compact A02 TZM Flex<Con compact [¥... . . . .
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.~ FlexRay B
S undefined
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Projektdatei
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communication controler FIBEzs-D atei
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<own configs |-Stufe "
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-1 Stufes
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FlexRBS - Workflow

RBS-F rames anpassen |z|
Strukturansicht simulierte Frames Edit the
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Restbussimulation at BMW

Test bench for dumpers
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Reference
Traffic

DUT
Produced

Traffic
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Conclusion

= (Can not replace a HIL system, but is a cheap test
alternative to minimize the test time at the HIL system

= Quick creation

= Useful test tool during development
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Thank you for your attention

Questions?
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