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QOutline

Testing automotive software with LABCAR

Evolution of automated testing

LABCAR-AUTOMATION V2.0 and TAU/Tester

e Summary
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Electronics in Vehicle
Boon and Bane

4. TECHNOLOGISCHE VERANDERUNGEN

L4 By 20 1 0 SOftwa re WiI I ma ke a bout 1 30/0 Of the Software wird in 2010 ~ 13% vom Gesamtwert des Fahrzeuges ausmachen
value of a vehicle

Source: Mercer Consulting Munich

e Software does enable new functionality, safety
features and creates competitive advantage

BUT

e Number of vehicle recalls is ever increasing

Source: Celerant Consulting Munich Vehic|e Buyer
e Modern vehicles are “rolling software becomes

!:)Iatforms and_every additional function Test Driver?
increases the risk of an error . dpa 11 April 0
Source: Prof. Dudenhoffer, FH Gelsenkirchen
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Test of Vehicle Electronics
Needs

e Ensure product quality to avoid recalls

e Ensure vehicle development in time to keep budgets

Test more vehicle variants with constant number of employees

e Test with reproducible results

e Use standard test tools fitting into existing test process
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LABCAR Overview
LABCAR Software Architecture

LABCAR-AUTOMATION

|

LABCAR-OPERATOR

Measurement
& Diagnostics
LABCAR - HW Calibration
DVE
2HE real
Models
UuT

TS Tools

Unit under Test
] OtherETAS Products
[ 1 3rdparty Products

DVE: Driver, Vehicle, Environment
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LABCAR Hardware
Modular and Scalable System Architecture

LABCAR-XLT

ECU networks

e~ e e

LABCAR-XT

System integration
tests

LABCAR-ST
Software tests
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Evolution of Automated Testing

Next Generation

Interactive Testing Typical Automation Test Automation

Automation
Automation TeLS_E Case
Test Case ibrary
Test Case

Test Bench
Test Bench

QO
2005-06-08 ET/'\E . LiveDevices /// Vetromnix

ETAS Group ETAS Group

Frank Trankle, ETAS GmbH - LABCAR-AUTOMATION




Evolution of Automated Testing

LABCAR-AUTOMATION provides:

Efficient development, deployment, and execution of
reusable test cases

Abstraction layer between test cases and test benches
(test bench independence)

3rd party tool integration (open interfaces)

Connection to TAU/Tester for TTCN-3 test case
development

Test design tool independence

(matching various test case developer skills)

2005-06-08 ™ f) ™
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Test Case Development

e

Een e

e s
Test Case

Development

Physical Test
Project

Test Case
Library

....l.l. Testbénch A bench B
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Test

Case Development

TTCN-3 Development with TAU/Tester

|T TC_IdleControllersl.ttw - Telelogic TAU - [TE_IdleController.ticn]

File Edit Wiew

Project  Link Tools Window  Help

=10 |

=18} x|

¥ . E o K A [ . |dleContrallerSLottp = || Default =& to C Compiler =
di' g > L= TC_IdleC lerSL Drefaul TTCM to C Compil
HA FRBEE BR|EXE | B0 & B [Hwednk &l <2 |28
= =
=15 TC_IdleCantrallerS L the “ £ % Default Values of shove Params. Can reuse default values
B @ TC |d|EEDntlD"EI5L.“|_ const Type TEFarams rec © TEFParams rec = {
E ..... ;} SYSTEM DVE RUR := { il
=) Architecture name := "DVE",
i i - Architechure.tt comment = "DVE parasmeters™,
EASEx=tFuncl functionality := ",
E rorHandling. ACTorgue RDARFIL := |
Logaing.tten {
- Templates. tor wval = -Z0.0,
,f_| =3 Types bl := "hirConditionTorgue'™,
........ Tupes.ten unit = "Nm'",
=3 UsefulFunctions val min := -100.0,
I sefulF uncticr val wax := 0.0,
B3 TESTCASE comment = "Torgue of air conditioning®,
PoEL TC. IdeContrallers name = "ACTorgue'
3 TE_ldleContraller ¥
(=l TE_|dleContmllerten ¥
B goe_make_win.mofg ba
2 i B wek make win mefn T UUT ROR := {
1] > name := "UUT", 2
@ F||E"-,-"|EW! 4| I R i T e T s  FETTTTIR L o L. a = oo — PP LH
ﬂavailable at "wwy.macrovision.com” =
L -
| ISTATOTAR, Messaes / [K¥ |2
For Help, press F1 Ready E |
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Test Case Development
TTCN-3 Framework

e Testbench-independent ports P_MA (simulation model access),
P_EAM and P_EAC (ECU calibration access), P_DIAG (ECU
diagnostics access)

[nitialization

o TTCN-3 data types for test parameters

[ Stimulation & Measurement

e Common Test Case Architecture [ ] tmrL:[ ]
Finalization E rror
e 4-step state machine =

ﬁmndladarmr] [fatal error]
e Error and verdict handling
e Implicit and explicit test execution logging and report generation

error)
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Test Case Development
with TAU/Tester

TTCN-3 Test System

Framework

Abstraction Layer
@)

Abstract and Logical
Test Case

Test Case
(.exe)

TAU/Tester I
Test Case

compile/link

Test Case
Desciption
(.xml)
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Test Management

L
llll_lllill L —

Test Case
Development

|

=
=

Test Case

Physical Test

Library
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Test Management

E LABCAR AUTOMATION Test Manager - Project for ECU Testing. lcapr)

File  Edit Miew

43
Project Explarer 3 ><:|

—, N

L 3
) ProjectVie [« | +]
Brucmr R %]

----- [y Driving Ma
----- [y Driving Ma

| o TE_Idle:
----- & CrivingMa

Project  Parameter  Campaign Tool: Help
E Froject for ECU Testing/E = Driving Maneuver IS0 La = i) Cu | &’ | » {F ST &
O UuT List 1) Parameter || = Campaign | o
|
[m]
™| Shaw Derivates [ Show Froject Parameters =
Mame ¥alue U |Te| Comment
Startair Condition on =] St i Switch the air condition Cn
Minimurn Torgue 600 i : The minimur Torgue
StartEngine OFF E| St i Switch the engine OFf
= l'“ modpar_IdleController_de...
SkartTorque 10 Sk :Skart Torque
StartTorque_0 -10 Ai :5Skart Torque
Idle 0,0001 II:I
Pdle 0,001 FI:P
[rata Log File CAETAS Tes .. Fil i The File For the Datalogger
StartEngine_0 o E| St Switch the engine On
SkartIgnition o E| Sk Swikch the ignition Cn
Maximumn Torgque aan M i The maximum Torgue
Engine 0 En : The measurement Engine
By modpar_IdleController_de...
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Test Execution

Test Case
Development

Test
Bench |
Conﬁg._

I-—I-
Testbench

Physical Test
Project

Test Case

Library
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Test Execution

8 Test Handler

------- Quick And Dirty [F]

ﬁ Testcase_7

Inpuk Test 2

testcase_z.exe

=l Flaus_noZarbCRE [a] 'Q

Ty Testcass_F

Outpuk Test

testcase f.exe

E ----- Full_Execution

Finalization

File Edit Execution  Testbench
 EERALY Iy 0 D
T a Test Case Status Skart Skop Time  [Maodule Name Executable
[ ' MEFOL 1 ElGy Testcase_a pass 120104 ¢ 1201735 © 000731 :Initialization testcase_a.exe
El- (5 Turba Engines & S0y Testcasey  OWEINNN izii7s1 1z:zes  00:04:34  Plausabilty testcase_y.exe
El |5 Matural Aspirant Engines 3 E E Testcase_H skipped Idle Speed Check tesktcase h.exe
L “ig_Gl 4 E E Testcase_] pass 12:25:22 ¢ 12:24:11 | 00:00:49 :Engine Check testcase_j.exe
"""" Master Campaign E":’? = E Testcase X __-ﬁ_hlrunning 12:24:13 Input Test 1 testcase x.exg
?:
ki

[B Report_FirstRun
D[R Report_2
Bl StressTest
- R Report_1
. @ Report_2
B Report_3
....... Plaus_Us1 [
I'_—'IJ G348
....... Master Campaign [# J
------- Flausibilty []
....... InitCampaign [e]
=l 5 Small Matural Aspirant Engines

Lo G4B

ﬂ

[y Testcass K

testcase_k.exe

AJMate: IUT Group loaded.
Erar 156: TBC file is missing a port definition for P_DIAGT!
‘L Wiaring: Mo report dirctary selected!

qi,) Test run complete. Report was created.

j) Messages | Metallata
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Test Execution
Hierarchical HTML View on XML Reports

2005-06-08

lalx]
File  Tools Help
&
E Report =
3 s
I ECI SPIRE = -
g\?en';‘gv_v\dle(inntml\erSL - /\ —
B 1.1, TC_ldleCantrolle -
28 1.1.1. TE_ldieCon
1.1.1.1.TE ldie
LABCAR-AUTOMATION Test Report
IdleControllerProject
Project Data
Project Mame IdleControllerProject
Comment
Project Path: D:\DevelopLCAZ 1405 - Bource
CodetldleControllerDemo’Tdle ControllerProjectidleControllerProject
UUT IdleControllerModel
Carnpaign: Mdaster Campaign
Campaign State alpha
Ilaster Campaign yes
Default Carmpaign: yes
Froject Attributes:
Project Class
Function Group
Function Class
Project Group
Test Handler Configuration
— Tester HETAS\frtraenk =
4| il o
Informatian q
|Message s
3:’| Loading view confiquration from file 'cAETAS\LABCAR-AUTOMATIONZ 14 TestT ools\conf\ RV Confiquration lcarc'.. \ -
{1 Messages
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Open Interfaces

C-/XML-API
ports <D
Test bench I I I
config. ' | | | -
Test bench Simulation Diagnostics
Tool Tool

Tools
e Test-bench-independent ports for developing abstract and logical test cases

XYZ

Tool

e TSAL provides open .NET API to connect to test bench tools
e TSAL provides open C-/XML-API to connect to test languages and test design tools
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Open Interfaces
Dynamic Test Bench Configuration at Test Execution Time

—

Test bench II
config. | | |

Test bench BCAR. m Xv2 |
Tools

HiL- System
XYZ
Samtec
Tester
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Open Interfaces
Open C-/XML-API to Test Languages and Test Design Tools

Test bench
config.
Test bench Simulation Diagnostics XYZ
Tools Tool Tool Tool
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Summary

LABCAR-AUTOMATION

e Graphical user front ends for
e test case development,
¢ test management and
e test execution
> Process-safe test management and execution

e Test bench- and UuT- independent test cases
> Improved reuse for test cases

e Open Interfaces for
e connection to test bench tools
e connection to test languages and test design tools
> Investment protection for test case development
> Investment protection for test bench tools (software + hardware)
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Thank you for your attention!

Your questions are welcome!
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