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Test Automation with ecu.test using Simulink® and Speedgoat Test Systems

1 Prerequisites for Using
ecu.test

1.1 In MATLAB®, select Home > Add-Ons > Get Add-Ons and install the Simulink® Real-Time™ XIL
API support package.

4\ Add-On Explorer - o x

Contribute | Manage Add-Ons

4 @ R2023b now available

Simulink Real-Time Support Package for ASAM XIL Standard ©

by MathWorks Simulink Real Time Target Team 184 Downloads
Updated 13 Dec 2023
This support package implements the ASAM XIL API standard for Simuiink Reak-Time target computers.
« Install ¥

4\ MathWorks Optional Feature

Overview Reviews (0) Discussions (0)
The Simulink Real-Time Support Package for ASAM XIL Standard implements the ASAM XIL standard AP for Simulink Real-Time target computers. This C#API Requires
lets you run real-time hardware-in-the-loop tests on a Simulink Real-Time target computer by using test cases created from any test automation software with the @ simulink Real-Time

XIL framework. Also, you can use the support package to develop a custom XIL test framework for Simulink Real-Time. The Simulink Real-Time Support Package

for ASAM XIL Standard User's Guide provides infarmation about using the API with automated test software, such as ECU-TEST. MATLAB Release Compatibility

Created with R2021b.
Compatible with R2021b 1o R2024a

Platform Compatibility
[+) Windows [[] mac0S (Apple silicon) [] mac0S

(intel) (] Linux
Categories

Real-Time Simulation and Testing > Simulink Real-Time
> Control and Instrumentation > Automated Testing

Tags Add Tags

Others Also Downloaded
Simulink Real-Time Target Support Package

266 Downloads

simulink Real-Time Support Package for USE Videa

1.2 After support package installation, verify that the manifest file MathWorksXILServer.imf is
located under C:\ProgramData\ASAM\XIL\Implementation and provides the correct

Assembly path. For R2024a, that would be:
C:\ProgramData\MATLAB\SupportPackages\R2024a\toolbox\slrealtime\xil\src\
bin\win64

1.3 Register MATLAB as the automation server and share the MATLAB session by typing in the
MATLAB Command Window:
comserver ('register', 'User', 'current');
enableservice ('AutomationServer', true);
If you do not, ecu.test opens a new MATLAB session when configuring the test bench and test.

1.4 Connect your Speedgoat target machine to your development computer.
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1.5 Build the model and click on “Run on Target”. Make sure this runs without any errors. The real-time
application MLDATX file is required to set up the test bench and test in ecu.test.

P4 CrossTestModel_RealTime/Throttle Control - Simulink spensered third party suppert use - O X

SIMULATION DEBUG MODELING FORMAT REAL-TIME

o |
by & @ ] [ @ @ ar
Hold  Update Al Hardware |~ Stop Data Stop TET App Add
Updates  Parameters  Settings Application = Inspector  Recording  Monitor  Generator  Instrument

CONMECT TO TARGET COMPUTER. TUNE PARAMETERS RUN ON TARGET REVIEW RESULTS =
=] 4 Throttle Control =
® |[*a|CrossTesthodel_RealTime » [#2| Throttle Control » hd
]

=

E—
=]
RefPos
O
doubls N JE
PID-Controller jloubla
Reference Genaration with fouble pcf;m{':’“m;ﬁw Sercort
AnNnGUP B duty cyck, 57..939
signed Sensor2
oubls
@I
Throtls Valve Position
— LUT for Sensor2
Throttle Vaive Position
»
External 100% T=9.334 ode2

1.6 Generate XIL configuration with MATLAB command createPortConfigureFile.

The command:

slrealtime.createPortConfigureFile (xmlFilename, ipAddress, appFilepath)
generates an XML file configuring a XIL ports object for ecu.test.

@ Help

Help Center

« Documentation Home

« Real-Time Simulation and Testing

« Simulink Real-Time
« Control and Instrumentation

« Automated Testing

createPortConfigureFile

Syntax
Description
Examples

Input Arguments
Version History

See Also
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4w D Y- @ | createPortConfigureFile | + | BEmAaQg)|s

- a x

Documentation  Examples  Functions Blocks  Apps

createPortConfigureFile R2022b
Generate configuration file for XIL ports object collapse all in page
Syntax

slrealtime.createPortConfigureFile(xmlFilename, ipaddress,appFilepath)

Description

slrealtime.createPortConfigureFile(xmlFilename,ipAddress,appFilepath) generates an XML file that configures example
a XIL MAPort, ECUMPort, and ECUCPart object for third-party software, such as ECU-TEST.

Examples collapse al

W Create Port Configuration

To generate a ports object configuration for for third-party software, such as ECU-TEST, use the createPortConfigureFile function

This functicn generates an XML file myConfigureFile.xml that configures a ports object (for third-party software, such as ECU-
TEST) for a target computer at |P address 10.1@.1@.15 and a real-time application myModel.

slrealtime.createPortConfigureFile( 'myConfigureFile.xml’, 18.18.16.15", ‘myModel’)

Input Arguments collapse al

xmlFilename — Configuration file name
character vector

Flemiddan sian VAAL Bla mmmnn far n ;mefimientine Sln
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2 Create a New Test Bench

2.1 Open ecu.test. Select File > New > Test Bench Configuration. Add the tool “ASAM: XIL” and select
the installed XIL-API Server from MathWorks® as shown below:

RIOD-@RAR|DR O

Tools and ports Properties
Ali
Hogt /ool ARan, Start fids Pl @ | XiL-apiserver MathWorks; XIL API 1.2 v
v tspitt-ddvs552:5017 =
v ASAM:XIL [ necessary  GENERIC-X.. 0| B | Model directory [ DA\Daten\Absicherung\TOOL_GENERIC XL SimulinkRealTime\Models |
EES directory | |

Use .NET Runtime configuration O

2.2 Create a Model Access Port for the test bench. Right-click ASAM: XIL and New Port -> Create Port
-> Model Access Port. Edit the ‘Properties’ as shown below:

RXNO-BRE| PO

Tools and ports

Host /Tool / Port Start Allzs P @ | Configuration file automatic transfer from test configuration ‘

v tspitt-ddvs552:5017

v ASAM: XIL If necessary  GENERIC-X.. 0| A | Supportforonline model querying
MDL-DEFAULTO1 ... If necessary Separator in model paths I S

Replace current configuration O
Start simulation Start v
Stop simulation Stop i
Recording format MF4 ~
Recording down-sampling rate | <default> |
Recording start timeout (s) ‘ 30 ‘
Default recording acquisition rate ‘ Tool-Default ‘

Enforce default recording acquisition rate [ ]

Model time refresh rate ‘ o ‘

Parameter files ‘ ‘
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2.3 Create an Application Port for the test bench. Right-click ASAM: XIL and New Port -> Create Port
-> Application Port. Edit the ‘Properties’ as shown below:

X|ON-ZEAR| PO

S
Host / Tool / Port Start Al P...

ost / Tool / Po : as © | ECUCPort configuration file |CrussTestMDdel_Real'ﬁmE‘xml
v tspitt-ddvs352:5017 S

v ASAM: XIL If necessary GENERIC-X.. 0 =] ECUMPert configuration file |CrussTestMDdel_Real'ﬁmE‘xml

MDL-DEFAULTDN ... If necessary

A2L file | automatic transfer from test configuration |

APL-DEFAULTD1 (...  If necessary
HEX-File [ automatic transfer from test configuration
Default acquisition rate | Tool-Default

Enforce default acquisition rate for recording [

Recording format MF4 ~
Recording down-sampling rate | <default> |
Recording start timeout (s) | 30 |
Calibration access Automnatic e
Data transfer direction Download e
Start of measurement Automnatic e
Support for online A2L query

Note: The configuration files must point to the created config file from createPortConfigureFile.

© 2024 Speedgoat Page 6



Test Automation with ecu.test using Simulink® and Speedgoat Test Systems

3 Create a Test Configuration

3.1 Under the ‘Platform’ tab, select ‘Model access’ and add a new model named ‘Plant model’. The
‘Model file’ for the ‘Model port’ must be set to the created .xml file from createPortConfigureFile.

F|O0-BHAE

Common  Platform  Control units  Bus access  Media access  Envionment  Report  Execution  Global constants

T Model
=¢f Platforn Model port: | MDL-DEFAULTOT =
[z Model access
R85 Plant model Model file: | Cross TestModel_RealTime xml | = W
g, Failure simulation
&= Function access Model import: | Automatically -
Tool specfic addiional files
+ |8

<[> W

Configure temporal behavior

3.2 Under the ‘Control units’ tab, add a new control unit named ‘Engine’. The HEX file must be set to
the MLDATX file from the real-time application.

| O0- AR

Common Piatform  Control units  Bus acoess Media acoess  Envionmert Report  Erecution Global constants

Application

(== Control units

= Port: | APLDEFAULTO1 v

-
A2 |Nome | <Querylabels from tool>
HEX: |Flepath | |Models\CrossTestModel_RealTime midatx | & [@
Diagnostics
Port 5
Diagnastics DB: | & [&@

ECU wariart: <ALL>
Remate Party <EMPTY>

[#] | Connection settings [<EMPTY]

3.3 Under the ‘Execution’ tab, the temporal behavior must be set to ‘Real-time’.

g0~ HBR

Common  Platform  Control units Bus access  Media access  Envionment  Repot  Execution  Global constants

Temporal behavior
Source Realtime ~
Mode Determined automatically
Waiting time after eveny /0 test step |0 = ms
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3.4 Select and load the configurations.

|

REALTIME. tcf SLRT_XIL _autoStartSimulationOnConfi
Bl (&) GEMNERIC-XIL-APIOT
- ®» MDL-DEFAULTOT
v ® APL-DEFAULTO1
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4 Create and Run Packages

In ecu.test, packages refer to the collection of test cases, test configurations, and related resources
organized for efficient management and execution of test activities.

4.1 Create a new package and add the ‘Read’, ‘Write’, and ‘Stimulate’ steps from the model access
tab to interact with the model.

=% ECU-TEST 202330 - o x
File it View Window Options Extras Help
o

* Workspace Trace steptemplates Trace files Model access Calibrat|* |[v]
Model varizble Prw~av B O-EHA |~
) = Plant model A Testcsse Properties Signal recordings Trace analysis Test report
L) £ CrossTestModel RealTime

£ Data Types & Dimensions & Action/Name Parameter Expectation/Value  Comment

1 Signal Generators 1 MODEL-Wiite: PID/P/Gain PHYS(don't care) 20

1 Stimulation
= 1l Throttle Control
£ LUTfor Sensor?2
B PD
1 Anti-Windup
)
Derivative (damped)
1
Integrator
1 Normalize
B3P

Gain
7 Saturation

Ve>Gen@|o

7 PID Sumil

- 75 Saturation:1

! Reference Generatic i/ Read

1 Subsystem N Wiite
7 LUTfor Sensor2;1 Reset

7 PID: A Stimulate
7 Reference Generatic
A Subsystem:1(1,1)
W » Copy path to clipboard

Create global mapping in >

4.2 Add trace analyses and plots to check the behavior of signals over a specific period or the whole
time.

" ECU-TES - o X
File Edit View Window Options Extras Help
+ Workspace Trace steptemplates Trace files Model access Calibrat " ][]
| R -D-EHRBR- [ =~
A Testcase Properties Signalrecordings Traceanalysis Test report
s T BB
Y Saturation:] Wil @
) {1 Reference Generation Trace analysis 1
17 Offset  Description
) 1 Simple Pulse Generator  Signal connection
Ampltude
Constant?. o~ Generic signal Fecording group signal Signal ype. [ Opional | Unit
Constantl 1 { Throttle Control Reference Generation_Simple_.. Recording group for Plant model - Throttle Control/Reference... | Interpreted (number) v [m] don'teare |
Constantl3 L]
Frequency ~
Memory v
prevent missing an entire pulse period
Switch2
Switch3 v Episodes and trace steps
% Clock!:1 B Neme Generic signals Description
ath Function™:1 B v B New episode
ath Function:1 5~ [ Coleubtion Throttle_Control_Reference_Generation_Simple_Pulse_Generator_1 >= 1
emory:1 B EA Plot PLOT: Throttle_Control_Reference_Generation_Simple_Pulse_Generator_1
roduct:1
roduct21 8
Calculation 7 X
roduct 1 %
elational Operatorl:] A
ounding Function:1 P Neme [ Calcution ]
A Sum2:1 © Descrption | |
7 Sumdi1
o T Switch2:1 =
itchl Throttle_Control_Reference_Generation_Simple_Pulse_Generator_1>= 1 +
1 Simple Pulse Generator:1
7 Sumit [lsavein
£ Subsystem
7 LUT for Sensor2:1 ]
e [ Fufitea here i duration:
X Reference Generations1 . Ulfilled everywhere ~ | Minimurm duration:
< > supperted @ manual
No further settings @
a»
REALTIME.tcf SLRT_XL_autoStartSimulationOnConfi
5 © GEMERICXIL-APIOT
* MDL-DEFAULTO! Expectation | Optiens
 APL-DEFAULTO!
report
Maximum count [100 | Minmumdistance[00 |
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4.3 Run the package and check the report.

pv.|3vﬁv|=;,v||]v|;ﬁ|gv|zv+v| |.5
Test case Properties  Signal recordings  Trace analysis  Test report
B B |[Q searcn <> B - |ZE-=|O-[B-T[-D[0
@ Authenticity check of the test report performed successfully, Test report was not manipulated,
# Action/MName Value
: - 1 MODEL-Write: PID/P/Gain 9.0
&4 Mapping 2 O wait 5000 ms
3 MODEL-Read: PID/P/Gain 9.0
< >
4.4 To execute several packages, create a new project and drag and drop the packages.
= project [x|
PRS- E-2-O-@HB-| B Enter filter here o
@ | component Properties
v £ Project
- 28 Package D Package 0.pkg
= 28 Package 1 Package 1.pkg
15 { T EE Package? Package 2.pkg

oy
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Test Automation with ecu.test using Simulink® and Speedgoat Test Systems

4.5 Execute the project.

@ 0:00:08

£ Project progress 58 1/3

5 0/0

» Project execution: project

@ BBPackage progress

E @ 0:00:00

Project

v Z Project
Package 0
Package 1

=m Package 2

@
@

B

Test case

e,

Trace analysis Report

Initialization is running...

@

o ® o @ o

[x]

J#

0

| suip

| ‘ Cancel after current project step | | Cancel

4.6 The report contains the runs of all three packages.

File Window ?

project.trf [project_2023-08-07_120556]

0 B |[Q search <X E-O-|BR-B W

#f Authenticity check of the test report performed successfully. Test report was not manipulated

-9 e

=}

2 Mapping
Package 1
Package 2

Overview: Project

0 00%

Rating: SUCCESS
SUCCESS 3 100.0%
E mode: A lly INCONCLUSIVE 0 0.0%
ion ti [N 0 00%
Execution time: 0:00:24 0 00%
Full report
[ Display skipped project steps
# Evaluation  Time (absol... Action Name Value Comment
07.08203 =
1 success | 002 F project Project D:\Daten\Absicherung\ TOOL_GENERIC_XIL_SimulinkR...
07.08205  mm
2 SuCcess ool B8 Package0 Package 0 D:\Daten\Absicherung\TOOL_GENERIC_XIL_SimulinkR... Run #1
7
3 SUCCESS ?2 32:5323 88 Package 1 Package 1 D:\Daten\Absicherung\TOOL_GENERIC_XIL_SimulinkR... Run #1
0708203  mm
4 SUCCEss oo B8 Package2 Package 2 D:\Daten\Absicherung\TOOL_GENERIC_XIL_SimulinkR... Run #1
¥ =|A
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5 Test Automation APIs

5.1 Check out API references for the APIs required for test automation, such as REST and COM. All
information can be found in the help.

# ECU-TEST
l=l.l
8 BEs API references

.
tracetron IC The program directory of ECU-TEST contains additional documentation and examples in Help/APIDoc. At present it

SOFTWARE TESTING. SIMPLIFIED

# / AP| references EN | DE

contains the following elements:

© Note
== )

The HTML document Help\APIDoc\index.html serves as a starting point and allows easy navigation through the

Getting Started existing documentation.

Overview

ECU-TEST Main program Remote control and automate ECU-TEST

Further included programs

Tools « COM API: An overview of commands of the ECU-TEST COM automation interface (including two examples)

« REST API: An interactive overview of commands of the ECU-TEST REST APL
Test execution

Trace analysis See alsa COM-AP| and REST-API.

Workspace

Handling Retrieve static and dynamic information in test case and trace analysis
Test management

« Internal API: An overview of commands of the ECU-TEST-internal APl accessible by api

= Traceanaly PI: An overview of commands available in custom python-based trace step templates for controlling a
trace analysis of ECU-TEST

Extensions

Specific Tutorials

Bl API references

L Use special objects used in ECU-TEST

package variable es: An overview of advanced operations for ECU-TEST-variable types

s of bus related ol

An overview of the extended properties of bus related objects in ECU-

diagnostics related objects: An overview of the extended properties of diagnostics related

objects in ECU-TEST

n within a custom

ernet API: An overview of commands for receiving, sending, analyzing and assembling Ethernet packets
properti f media related objects: An overview of the extended properties of media related objects in

) jons for o

ECU-TEST ECU-TEST

. A properties of DLT logging related objects: An overview of the extended properties of DLT logging related
objects in ECU-TEST

System requirements

ECU-TEST on Linux
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# API documentation

CSear: h docs

Internal APls

Advanced operations of package
variable types

Advanced properties of bus related
objects

Bus related objects of trace analysis

Advanced properties of diagnostics
related objects

Advanced properties of media related
objects

Advanced properties of DLT logging
related objects

COM-API
REST-API

Report API
Object API
TraceAnalysisAPI
Generator APls
UserUtility API
Utility Examples

Tooladapter API

5.2 Check out this example of using the REST API.

# / REST-API

REST-API

To control the test execution remote of ECU-TEST, an OpenAPl based REST-API exists as an
alternative to the COM-APIL. It is available on both Windows and Linux.

When ECU-TEST is started, the API base path is locally available at http:/#127.0.0.1:5050/api/v1.
api/v1/ul. By default, the
APl is only available locally. For remote access, start ECU-TEST with the command line option --

An interactive OpenAP| documentation is accessible at 1

restApiEnablefemotedccess . IN order to change the default port use the command line option -~
restapifort PORT and replace "PORT" with a suitable port number.

A sample workflow with Python can look like this:

from time import sleep
import requests

def WaitForOperationEnd(infoEndpoint):
while True:

info = requests.get(infoEndpaint)

currentStatus = info.json()['status’ ][ "key']

if currentStatus mot in ['WAITING', 'RUNMING']:
print(f'Finished! The status is {currentStatus}.')
return info

sleep(l)

BASE_URL = 'http://127.0.0.1:5@58/api/vl"
LIVE_ENDPOINT = f'{BASE_URL}/live"
EXECUTION_ENDPOINT = f'{BASE_URL}/execution’

# Check if APT is reachable
try:
requests.get(LIVE_ENDPOINT)
except requests.exceptions.ConnectionError:
raise RuntimeError('Cannot connect to ECU-TEST')

# Trigger @ test run with specified package, TBC and TCF
myExecutionOrder = {

'testCasePath': 'MyPackage.pkg',

‘tbcPath': 'MyTestbenchConfiguration.tbc',

"tcfPath': 'MyTestConfiguration.tcf'
e
response = requests.put(EXECUTION_ENDPOINT, json=myExecutionOrder)
response.raise_for_status() # Check if something went wrong

# Check if test run has finished
executionInfo = WaitForOperationEnd(EXECUTION_ENDPOINT)

# Upload the report to a TEST-GUIDE instance
reportId = executionInfo.json()['result']['testReportId']
uploadEndpoint = f'{BASE_URL}/reports/{reportld}/upload"
myUploadOrder = {
‘testGuideUrl': ‘https://myTestGuideHost:1234°,
'authKey': 'abcl23’,
‘projectld’: 3,
1
response = requests.put{uploadEndpoint, json=mylUploadOrder)
response.raise_for_status() # Check if something went wreng

# Check if uplood has finished
MaitForOperationEnd(uploadEndpoint)

5.3 Use the TEST-GUIDE to handle the rising number of reports. TEST-GUIDE also offers many
automation features, such as executing projects with an intelligent distribution of available resources
out of the box. See here: https://www.tracetronic.com/products/test-quide/
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