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LABCAR-AUTOMATION

Motivation

Challenge at Customer Robert Bosch:

e More than 1000 automated system tests per year and per division

e Need to improve productivity BOSCH

e Replace heterogeneous tool environment, standardize processes and tools

Solution: Provide new test automation tool, that ...
e Increases reusability of test cases
e Enables more transparent, manageable operation of test systems

e Offers high flexibility, so that it can be used as standardization platform for test automation
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Evolution of Automated Testing

Next Generation

Interactive Testing Typical Automation Test Automation

Automation

Automation
Test Case
Test Case

Test Case

Test Bench

Test Bench
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Evolution of Automated Testing

Next Generation
Test Automation

LABCAR-AUTOMATION provides:

. Efficient development, deployment, and execution of Automation Test Case

reusable test cases Library

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

. 3rd party tool integration (open interfaces)

. Test design tool independence

(matching various test case developer skills)
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Test Case Development

Test Case
Development

v

Physical Test
Project

Test Case
Library

Testbench A  Testbench B
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Test Case Development
Example: TTCN-3 Development with TAU/Tester

|T TC_IdleControllerSL.ttw - Telelogic TAU - [TE_IdleController.kkcn] - |EI|5|
File Edit Wiew Project Link Tools Window Help _|_|- = El
Hid 4 @ X« o . k2 |TC_ldeContiollerSLtte > |[Defaul x| @ TTCN to C Compiler =]
A ERRBE DD SR BT P B S [Hpeink |8
o | B
= TC_ldieContrallerS L.t - /% Default Values of shove Params. Can reuse default wvalues
- TC_IdleControllerSL_tt const Type TEParams rec C TEParams rec := |
B ) SYSTEM DVE RUR := { ]
B Avchitecture hame := "DVE™,
Architecture.tt comment (= "DVE parsmeters",
EASE wtFuncl functionality = "',
ErrorH andling. ACTorque BRDARFIL := |
Logging ten i
- Templates. tcr val = —-Z0.0,
= 1039 Types bl = "AdirConditionTorcgue™,
o Types.tch unit = "HMm",
Bl o UzefulFunctions wval mwin 1= -100.0,
LI I zefulFunchon wval max = 0.0,
5= TESTCASE comment = "Torcgue of air conditioning',
B TC_ldleControllers nsme 1= "ACTorque”
=3 TE_ldieContraller H
e TE_IdleCantraller.tten b
--------- gec_make_win.mofig b
......... B wrf make winmiefn T ooT _RUR = |
4| 4 name = "UTTY, =
B v B e e -
Elawailable at "wyw macrovision.com" . =
¥ -
JJ 4 -'-.Messa!es / || 1] | »
Faor Help, press F1 Feady E i
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Test Management

| | | |
| | | |
| | | |
| | | |
Test Case . -
Development . .
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
v n m v
| | | |
: : Testbench
Test Case - -
€S u Physical Test u
Library . EIEE .
| | | |
| | | |
| | | |
| | | |
| | | |
n n ‘
. " Testbench A Testbench B
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Test Management

e Set up logical test project by Logical Test Project

selecting test cases from Test Case Library
library Test Case #1

e Convert logical test project Test Case #2 Test Case #7
into physical test project by Test Case #3

assigning test parameters and
ECU variants

o Define reproducible test runs
for a test project

e Test bench configured at
execution time of test case /
test campaign

Physical Test Project . .
Physical Test Project

est Case #7 Test Case #7

Test Case Management

QO
2005-05-31 :T/'\z e LiveDevices %Vetrenix

Frank Trénkle, ETAS GmbH - LABCAR-AUTOMATION i B Cho




Test Management
Step 1: Define a Logical Test Project

Logical Test Project

Test Case Library
- - - Test Case #2 Test case #7
ﬁ LABCAR AUTOMATIOMN Test Manager - Project for ECU Testing.lcapri*

E File Edt “iew Proect Farameter Campaign Tool:  Help
=4 - Project for ECU Testing/E - - ) Cu | % b e
Project Explorer T % 3 UuT List ) Parameter | ) Campaign |
- ;"l Project for ECU Testing
o @ ECU W1.3 UuT Description Environment
DefaultLuT DefaulkDescID [+ ] DefaulErvID
) Project Yiew | ) UuT View | '

& Rename..

ab | Cut

----- O TE_IdleController_1(TE| -oF

P O TE_IdleController_Owers FPaste
----- ¥ DrivingManeuver: Slippy r lirnation Window o=
||Lﬂ‘ Add Funu:tiu:unalit_l,l..r\ [
) @ buT Group
Duplicate Test Ca e ECL V1 3
Erable Comment Testz for ECU werzion 1.3
[izable
Control Sets...
F | | e ] Mezzages Ed' MetaData
Delete
| Ready. x v
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Test Management
Step 2: Adjust Test Case Parameters

E LABCAR AUTOMATION Test Manager - Project for ECU Testing lcapr

Logical Test Project

Test Case #7

Physical Test Project

Fil=  Edit “iew FProject Parameter Campaign Toolz  Help
E _@ * Froject for ECU Testing/E = Driving Manewver: 150 La = i) Cu | ¥ | * E ar
Froject Explorer 3 [h UuT List | ) Parameter la Cempsian |
ST - _ - _
@ ProjectVie |I|I Showerates Show Project Parameters
Mame ¥alue U |Te| Comment
m StartairCondition on [+] 5k i Switch the air condition On
=l [ Functionality Wlinirmum Torque 00 Mi : The: minimurmn Torque
----- [ DrivingMa StartEngine Off  [=] St Switch the engine OFF
""" [y DrivingMal [ By modpar_IdieController_de...
= [y DrivingMa StartTorque 10 Sk i Start Torque
o 0 TE_Idler StartTorgque_0 -10 Ai iSkart Torgue
o O TE Ldle: Idie 0, 0001 m I
""" @ Driving Ma Pdle 0,001 FI P
Draka Log File CHETAS Tes .. Fil i The File for the Datalogoer
StartEngine_0 on E| gk Switch the engine On
StartIgnition on E| gk i Switch the ignition On
Mazxirmun Torgque 00 M i The maximurm Torgue
Erngine ] En i The measurement Endgine
_ modpar_IdleController_de ...

Test Case #7
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Test Management
Step 3: Define Test Campaigns

Physical Test Project

Physical Test Project

Test Case #7 Test Case #7

ﬁ LABCAR AUTOMATION Teszt Manager - Project for ECU Testing lcapr®

File  Edit Miew Project Parameter  Campaign Tool:  Help
a0 EH Project for ECU Testing/E i) |
,FWHDMH—”_ 3 UuT List | ) Parameter =) Campaign

El Project for ECU Testing =

= = g

-

4

P Master Campaign Tesk Case

Functionality Browser a = P Priarity 3 Tests

: i #
‘) Project¥i LT i - T - - .
(5 Project View | () UuT View |% sy 4 Vet 1 |[y Driving Maneuver Straight Forward 1
e Sllelia e Ul 2 |[fy Driving Maneuver: IS0 Lane Change 1
3

----- [y Driving Maneuver Circle (TC_Idl
----- iy Driving Maneuver Straight Forwa
----- iy DrivingManeuver: IS0 Lane Cha
----- @ Driving Maneuver: Slippy road (1
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Test Execution

Test Case
Development

Testbench

Physical Test
Project

Test Case

Library
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Test Execution

=

File Edit Execution Testhench

ol = -t U R T

T i Test Case Status Start Skop Time  |Module Mame Executable
E| Fﬁm ME701 1 1 E @ Testcase_A pass 12:10:04 § 12:17:35 | 00:07:31 :Initialization testcase_a.exe
=[5 Turbo Engines 2 1 By Testease v 12:17:51 © 12:22:25 | 000434 Plausability bestcase_y.exe
E‘ [ Natural Aspirant Engines 3 0 BB Testcase_H skipped Idle Speed Check kestcase_h.exe
B -Jl 51 4 1 By Testease ) pass 12322 | 122411 | 000049 Engine Check testcase_j.exe
""" MalsterCam.paign 4] g 5 2 By Testcase_¥ = running 12:24:15 Input Test 1 kestcase_x.exe
I SCUE B & 0 ERg Testcase_z Input Test 2 kestcase_z,exe
- IS Cart_'CRC [a] g 7 7 E E Teskcase_F Oukput Tesk testcase_F.exe
Full_Execution g 1 Ry Testease K Finalization kestcase_k.exe

Report_FirstRun
Report 2

StressTest

Report_ 1

Report_Z2

Report 3

- |E8) Plaus_US1 [+

B <0 34

Master Campaign Eg
Plausibilty [f]
InitCampaign [g]

=h

Bl

L Mote: IUT Group lnaded.
Error 166 TBC file iz mizzing a port definition for P_DIAGT!
L\, “Warning: Mo report dirctony selected!

,:1,) Test run complete. Report was created,

,:l_) Mezzages | Metal ata
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Test Execution
Hierarchical HTML View on XML Reports

=TT
Fle Toolk Help
| 2| |Report
—
EwmE e & D aEmE = =
Overview .- o / ] '—
28 1. TC_ldleContrallersL [ ' \ [}
B 1.1. TC_ldieCantrolk - o
8 1.1.1. TE_ldleCaon
1111 TE Idie
LABCAR-AUTOMATION Test Report
IdleControllerProject
Project Data
Project Name IdleControllerProject -
Comment.
Project Path D:\Develop\LCAZ 1405 - Source
CaodetldleControllerDemo\IdleControllerProject\ldleControllerPraject
UUT IdleControllerdodel
Campaign Ilaster Campaign
Carmnpaign State: alpha
Master Campaign: yes
Default Campaign yes
Project Attributes:
Project Class
Function Group
Function Class
Project Group
Test Handler Configuration
— Tester: HETAS\frtraenk -
T ] il
Information Lt
|Message -
i,il Loading view configuration frarm file 'cAETAS\LABCAR-AUTOMATIONZ 14 TestTools\confyRY Confiquration lcarec! | . hd
#i| Messages
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Product Features Overview

Test Case
Development Tools

e Open APIs for e Project Management e Test Handler
integration of 3rd party o parameter Management ¢ Report Viewer

test case development | 1 haign Management s Support for HiL, ML,
tools and languages SiL scenarios

(e.g. Python) e Open APIs for flexible
* Integration package for integration of test
Telelogic TAU/Tester bench tools

development tool

(TTCN-3 support) e Integration package

for LABCAR / ETAS
test bench tools
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QOutline

* Evolution of Test Automation
* Systematic Approach for Test Automation Framework
®* Open Interfaces

° Summary
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Open Interfaces

C-/XML-API
ports <D
Test bench I I I -

config. ' | | |
Test bench Simulation Diagnostics XYz

Tools Tool Tool Tool

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

—
est bench II | |

config.
Test bench
Tools HiL-System
XYZ

T

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

)

Test bench I I
config. ' | |

Test bench Simulation Diagnostics XYZ
Tools Tool Tool Tool
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QOutline

* Evolution of Test Automation
* Systematic Approach for Test Automation Framework
®* Open Interfaces

°*  Summary
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Summary

LABCAR-AUTOMATION

e Graphical user front ends for
o test case development,
e 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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