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MATLAB/Simulink Model Testing

Abstract

TESSY provides MATLAB/Simulink model tests in the same convenient way as you
would do normal unit tests. Based on the interface of code generated from the model,
test can be defined and executed using the MATLAB tooling.
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1 Introduction

The MATLAB model test adaptation provides a way to test normal MATLAB/Simulink
models as well as TargetLink Models. In non-interactive mode MATLAB is started in
batch mode without showing the Ul. In interactive mode the MATLAB IDE is started
and the script runs and stops right before the ports are filled with the test data so that
you can check the test data and step through your MATLAB model.

A prerequisite for testing is the C code generated from the model (either MATLAB
Coder or Targetlink code generator). The C code file is fed to TESSY the same way
as you would do for normal unit tests. Please consult the TESSY user manual for
further notes about unit tests.

TESSY will then analyze the C code in order to build the interface database. Based
on the C code interface, test data can be entered that will be used for testing of the
MATLAB model. Usually all MATLAB model ports are mapped to global or external
variables of the same name within the generated C code. So these are the inputs
and outputs that you will see in TESSY.

Please note: You should not run both MATLAB/Simulink and MATLAB/TargetLink
test runs within the same batch test.
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2 TESSY Environment Settings

Within the TEE perspective set the Target Install Path attribute to the installation
directory of MATLAB:

8 All Environments K = B | = attributes

mat i | Filter attributes

Compiler Target Mame Value
[26NU GCC MATLAB ~ [ Compiler and Linker

ab| Compiler Version
w % Installation Paths
'.1_3 Compiler Install Path S(TESSY_MSYS_MINGW_ROOT)
il Target Install Path $(ProgramW6432)\MATLAB\R2018b

Within the “GNU GCC MATLAB” environment there are several attributes you have
to pay attention to. These attribute names all start with MATLAB, e.g. MATLAB
Model File, MATLAB MIL Subsystem Name. Only the latter ones are visible in non-
expert mode of the TEE while in expert mode the following attributes are visible.

2 Attributes
matlab
Mame Value
W Gj Test Execution
abf MATLAB Boolean Type Name boolean
[ MATLAE Debugger Path S(Target Install Path)\bin\win&matlab.exe

ab| MATLAE MIL Subsystern Mame

[l MATLAE Model File

[ MATLAE Script Template S(MATLAR Target Template Path)\matlab_script.m
2] MATLAB Target Template Path STESSY_SYSPATH]\targets\rnatlab

You can set the path to your MATLAB model file and set the subsystem name if there
is any. Normally it is useful to set the MATLAB model file as well as the MIL
subsystem path on module level within the Attributes tab of TESSY’s Properties
view.

The MATLAB MIL Subsystem Name is the complete path to the MATLAB
subsystem that shall be tested as shown within the MATLAB explorer bar:

9& ExampleModel/.../MotorControl/MotorDirection - Simulink

File Edit View Display Diagram Simulation Analysis Code Tools Targetlink Help

H-o-B e ¢ BB ReOP » B0

Model Browser v= §# X MotorDirection
v [Pa] ExampieModel | @ |
v |Pa| ControlFrame
@ SensorInput @
v [Pa| MotorControl
[Pa] MotorDirection (]
[P&| MotorEnable =

TESSY Application Note #073, 08 July 2021 Page 3 of 6

Razorcat Development GmbH - Witzlebenplatz 4 - 14057 Berlin
phone: +49 - 30 - 536 357 - 0 - fax: +49 - 30 - 536 357 — 60 - email: support@razorcat.com



MATLAB Model Testing z"\zcm)r “atstep ohead

If the MATLAB model needs any additional paths or other MATLAB settings to run,

you can copy and modify the script template file using the Copy to Configuration
Folder menu entry:

[ MATLAB Model File

[l MATLAR Script Template S{MATLAB Target Ternplate Path)\matlab_script.m
-LJ. MATLAB Target Ternplate Path g New Attribute... Insert

:-;j SSTEES:FE Config File 7 Edit Attribute... Shift+F2

el Target Concurrency Open With Editor

ab| Target Version

hel Test Data Alternate Pattern
i Test Data Pattern Copy to Configuration Foldlwg
| Unit Test true .

Open With Application

This will copy the file into your configuration folder where you can edit it safely.

[l MATLAB Maodel File

| ] MATLAB Script Template ${PROJECTROOT)\test\config\matlab_script.m
2] MATLAE Target Template Path S(TESSY _SYSPATH)\targets\matlab

For example you can use the command addpath(genpath(¢C:/..”)); to add a
directory and all its subdirectories to the project. You can also run your own MATLAB
scripts there. Refer to the MATLAB documentation for details.
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3 dSPACE TargetLink

To run your TargetLink model, you need to choose the “GNU GCC TargetLink”
environment. The environment settings are mostly the same, there is only one
additional attribute:

T Attributes
matlab|
Marne Yalue
|:|:| Test Execution
abf MATLAB Boolean Type Name boolean
[ ] MATLAB DD Project File
|___1 MATLAE Debugger Path S(Target Install Path)\bin\wineSmatlab.exe

ab| PMATLAE MIL Subsystemn Mame

[ MATLAB Model File

[ MATLAB Script Template S{MATLARB Target Ternplate Path)\targetlink_script.m
(2] MATLAE Target Template Path S(TESSY _SYSPATH)\targets\matlab

As with a MATLAB model it is useful to set the MATLAB model file, the MIL
subsystem path as well as the MATLAB DD Project File on module level within the
Attributes tab of TESSY’s Properties view.
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4 Interactive Debugging

For interactive debugging select
Execute.

Define breakpoint at test object and click

P> Execute Test O
Edit Test Execution Settings
(i) Select test execution actions and choose instrumentation.

Execution Actions

[ Force check interface Force generate driver

Run

Execution Options

[~ Abort on missing stub code []Retry aborted execution

[[] Create new test run [] Execute test cases separately

Additional Execution Types
Run without instrumentation Run with test data pattern

Run mutation test

Coverage Instrumentation

Test chject only

Use preselected coverage

Statement Coverage (C0)

Branch Coverage (C1)

Decision Coverage (DC)

Muedified Condition / Decision Coverage (MC/DC)
Multiple Condition Coverage (MCC)

Call Pair Coverage (CPC)

Entry Point Coverage (EPC)

Debugger

Define breakpoint at test object | Debug normal execution

TESSY will start the MATLAB GUI and open the test driver model. You can check the
setup of the ports, add displays, add delays, or log signals, as with a normal Simulink
model. When you have finished inspecting the test data, start the simulation in
Simulink by clicking the Run button or enter the command sim(miltest) within

MATLAB’s Command Window.

5 Troubleshooting

If the MATLAB model test does not start or fails please watch out for error messages

in TESSY’s Console view.

It may help to increase the Batchtest Wait Time if one test run succeeds and
another one fails. The default value is set to 2 seconds.
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