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Using STM32CubelDE

Abstract

This document describes the configuration of TESSY’s adaption for the GDB
debugger of the STM32CubelDE. At the time of writing this document version 1.14.1
of the STM32CubelDE has been used for the adaption. Interactive debugging is only
supported by utilizing TESSY’s special built-in data binary feature. See chapter 4 for
further detalils.

Important Note: A functional STM32CubelDE project which can build a target
binary and successfully launch a debug session is required as a prerequisite!

Please note: The STM32CubelDE adaption does not support interactive debugging
features when executing tests with TESSY. (See 4 to learn how to debug
interactively having your test data statically built into the target binary.)
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1 Introduction

The communication between TESSY and STM32CubelDE’s GDB server is based on
direct commands between the GDB client and the GDB server, i.e. TESSY starts
STM32CubelDE’s GDB server, determines the port of the GDB server (which is
found in the GDB server output after the match given by attribute Port Trigger),
starts STM32CubelDE’s GDB client, and sends all commands to the GDB client.

In order to debug the test application interactively with the test case data provided
from TDE you need to rebuild the test application in a special mode, i.e. the input
values will be compiled into the target binary. Please refer to chapter 4 for further
details on how to generate this special target binary.

2 TESSY Environment Settings

At first, set the Target Install Path and check which errors remain after
toggling the Show Errors/Warnings toggle button, which is found in the Attributes
view’'s toolbar. Please adjust all remaining unresolved paths being displayed.
Especially Compiler Install Path and STM32CubeIDEProgrammer Path
may differ from TESSY’s default path, if your version of STM32CubelDE differs. To
find the path to the compiler install path, you may open the STM32CubelDE project’s
Properties dialog and try the first entry of the PATH environment variable as shown
below. Or, you may use Microsoft's procmon tool and build the STM32CubelDE
project again to determine the path of the arm-none-eabi-gcc compiler. The
compiler’s install path is found one directory above the compiler’s binary.

STM32Cube - STM32CubeIDE

Properties for STM32L031
E type filter tesxt Environment
» Resource
Builders
a C/C++ Build Configuration: |Debug [ Active ]
Build Variables
Lngsmg Envirenment variables to set
Settings
. C/C++ General Variable Value
CMSIS-5VD Settings CWD E\Projects\5TM321L031\Debug
Project References PATH ENSTVWSTM32CubelDE 1.14.15,5TM32CubelDE\pluginsicom.:
Run/Debug Settings PWD E*\Projects\STM32L0314Debug
compiler_prefix arm-none-eabi-
Edit variable S5
Name: | PATH
VEITEN §in32 1.1.100.202309141235\tools] JuHHNIANYLY EX]] ’ Variables ]
[ oK l [ Cancel ]
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Next, check the TEE attribute Linker and fill in the TEE attribute InitObjDir to
point to a directory which contains your board’s startup code and set attribute Use
Board Files t0o true to let the test driver be built including the startup code. The
startup code may be found in folder Debug->Core->Src and Debug->Core-
>Startup of your STM32CubelDE project. Do not use file main. o of the directory.
TESSY’s TEE provides attribute Init Definition to add further declarations at
the beginning of TESSY’s main test driver file, if required, and attribute Init Code
to let TESSY generate code at the beginning of function main () found in that file. If
you are not using target core 0, please choose the number by attribute Target
Core. You should not need to modify attribute GDB Server Debugger, unless
there are special options required. See below how to find the debugger’s command
line.

Debug Cenfigurations

Create, manage, and run configurations

FeEX BY- Name: STM32L031
type filter text [Z] Main | %5 Debugger | = Startup| & Source| [C] Common
[E] C/C++ Application GDB Connection Settings
C/C++ Attach to Application @ Autostart local GDB server Host name or IP address | localhost
C/C++ Postmortern Debugger
: — ) Connect to remote GDB server  Port number 61234
C/C++ Remote Application
[E] GDBE Hardware Debugging
& Launch Group Debug probe [ST-LINK (ST-LINK GDB server) -
4 STM32 C/C++ Application GDEB Server Command Line Options

5TM32L051

I Show Command Linel

GDB Server command line [ =l ihJ
E:\ST\STMBECube[DE_1.14.15\STM32CubeIDE\plugins -

\com.st.stm32cubeide meu.externaltools.stlink-gdb-
serverwin32_2.1.100.202310302101 \tools\bin\5T-LINK_gdbserver.exe -p

Copy & Close ‘ [ Close

It is strongly recommended not to use option -p [NUMBER], so that the debugger
may let the operating system choose a convenient port. Since the debugger outputs
its port number, TESSY can parse the debugger’s output and can find the port
number. Attribute Port Trigger should be the unique text pattern that is output in
front of the port number. The default value for attribute Port Trigger should be
fine.

3 Parallel Built and Parallel Execution

The amount of test objects built in parallel is given by Compiler Concurrency,
which is by default set to 4, while 20 source files per test object are compiled in
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parallel. So, no more than 80 processes run by default in parallel for the built. You
can disable the parallel built by setting TEE attribute Compiler Concurrency to 1
and by clearing the TEE attribute Make Options.

The parallel execution represented by attribute Target Concurrency is set to 1.
That means one module test at a time by default. If you are using the same target
devices, it might be possible to run multiple target tests each on its own target device
in parallel. The corresponding master of TESSY supports it. However, we do not
know if STM32CubelDE supports parallel execution of multiple target devices of the
same kind at the same time at all and we performed our tests using one target device
for the adaption only.

Too many compiler or debugger processes in parallel may slow down the test
execution. It depends on your computer system. So, feel free to test different values
for Compiler Concurrency. You have to Enable Expert Mode from the
Attributes view’s toolbar to alter these attributes.

4 Interactive Debugging

Important Note: You do need a working project which can successfully launch a
debug session!

In order to debug the test application interactively with the test case data provided
from TDE you need to rebuild the test application in a special mode, i.e. the input
data will be compiled into the target binary. TESSY provides the TEE attribute
Generate Builtin Data to facilitate this task. The attribute is of type Boolean
and, if set to true, TESSY will rebuild your target binary during the next test run
having the selected test data built-in, i.e. TESSY will not actually perform the test run
but instead create the target binary with test data built-in to it. To disable this feature,
you have to set the attribute to false.

= Properties [ Requirements Coverage e~ =0
General Attributes & |
S
aurees Generate
Coverage
Attributes Mame Value
Specification {1*| Generate Builtin Data true
— | Generate Constructors true
Description )
| Generate Pararmeter Proxies falze
Comment

Open the Execute Test dialog and make sure Force Generate Driver IS
selected.
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P Execute Test L E [t

Edit Test Execution Settings

Select test execution actions and choese instrumentation.

Execution Actions

[ Force check interface I [¥] Force generate driver I
Run

Execution Options

[T] Skip test objects with valid result [¥] Abort on missing stub code
[] Retry aborted execution [] Execute test cases separately

Additional Execution Types

[] Run witheut instrumentation [7] Run with test data pattern
[] Run mutation test

Coverage Instrumentation 9

[None -

Use preselected coverage

Debugger 9

[] Define breakpoint at test object Debug normal execution

Cancel

Now execute the test by pressing the Execute button. After the built, TESSY displays
the path to the generated built-in target binary within its Console view.

[ Console | gg= Problems | Wil Variants MNotes| +* Suspicious Elements ] |

Messages

#***¥* Linking Slawve with Board Files **¥**
*

* Generated target binary "E:\Projects\TESSY_5.1\STM32CubeIDE-STM32L831\tessy\work\4\2\1\ts_086600483_d.elf' containing builtin data.
*

Building test driver succeeded.

Since a test driver was built containing the test data but a test was not executed,
TESSY will complain about it. Please ignore this complain.

Copy the target binary path from the Console view, switch to STM32CubelDE, and
open the Debug Configuration... from menu Run. Duplicate your current launch
configuration and rename the (1) to TESSY. So, it will be easier to find this special
launch configuration later.
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-
E Debug Configurations

Create, manage, and run configurations

CEeER B Y-

-

Mame:

type filter text

[£] C/C++ Application
[E] C/C++ Attach to Application
[t] C/C++ Postmortern Debugger
[t] C/C++ Remote Application
[t] GDB Hardware Debugging
L Launch Group

a4 [[[] 5TM32 C/C++ Application

[T sTm321031 |

[ Mew Cenfiguration

p] Mew Prototype
0 Export..
I._:El Duplicate I
3 Delete

5TM32L031

Main | %5 Debugger| = 5tartup| ;7] Source| [C] Common
Project:

STM32L031
C/C++ Application:
Debug/S5TM32L031.elf

Build {if required) before launching

Build Configuration: | Select Automatically

(") Enable auto build

@ Usze workspace settings

[ Duplicates the currently selected launch configuration l

Select the new launch configuration and paste the path copied from TESSY’s
console into the C/C++ Application field as shown below and click Debug.

-
E Debug Configurations

Create, manage, and run configurations

CHE®PEX BT -

type filter text

Name: ISTM32L031 TESSY I

[€] €/C++ Application

Main | %5 Debugger| "3 Startup| 72 Source| ] Commeon

Project:
[E] C/C++ Attach to Application e

[€] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
[€] GDB Hardware Debugging
@ Launch Group

5TM32L031

C/C++ Application:

Browse...

a [[7] STM32 C/C++ Application

Build (if required) before launching
[0 STM32L031

I E:\Projects\ TESSY_5.1\5TM32CubelDE-STM32L031 \tessyworldd 2\ 1 \ts_00000403_d. el

T STM32L031 TESSY Build Configuration: |Select Automatically

I [Search Project...] [ Browse... ]

() Enable auto build

@ Use workspace settings

)

(7) Disable auto build

Configure Workspace Settings...

Filter matched 9 of 9 items

@

Revert Apply

I Debug I [ Close

Switch to TESSY, right click the test object to open the context menu, and copy the
test object name.
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TESSY | Project: STM32CubelDE-5TM321031 -
File Edit TestObject Window Support Help
Mix & E <

o' Test Cockpit :[E Test Project

[«
&

Filter test project

CC TC/C RS

a la Examples 3 333 —
4 [ g IsValuelnRange 3 333 -

& ] Database Backup [ S

Import...
Export...

[ [«

Analyze Ctrl+L
Force Analyze Ctrl+Shift+L

1 rea
Lh L

Execute Test Ctrl+E
Generate Test Details Report Ctrl+R
Define Batch Operation...

mwew

MNew Test Collection

-
[

Check Source

Edit Source

~ “w <

Edit Script Ctrl+0
Set Test Specification 3

Find CTE Validation Issues

o «

Add to Link Matrix

New Note...

m

[Ca

Copy Name Alt+C I

Switch back to STM32CubelDE and open the Properties for C/C++ Function
Breakpoint dialog.

r
|17 STM32Cube - EAProjects\TESSY_5.1\STM32CubelDE-STM32L031 tessyhworkid\2\1\ts_00000403_s.c - STM32CubeIDE @E‘g
File Edit Source Refactor MNavigate Search Project Run  Window Help F3 myST
o~ | & S| R IENZ D PSS G O RI® P Hrfl~ooo-or|m|e a gl BE
45 Debug |75 Project Explorer = B ' ts 00000403 s.c ¥ = B = Variables | % 4 Expressions 1l Registers G LiveEBxpre.. ®8SFRs = 8
5 L
B %[ § || 200/ E & F w|
a E STM32L031 TESSY [STM32 C/C++ Application main Layout »
4 5 ts_00000403_d.elf [cores: 0]
:2— ?nt main(void) Group By '
. tessy_init_task(); Sort By >
v arm-none-eabi-gdb (12.1.90.20220802) 48 & Select Default Working Set...
pot ST-LINK (ST-LINK GDE server) 49 while (1) {
5@ ‘tstcomm_disable send = 1; Deselect Default Working Set
51 tessy_start_task(); Working Sets...
52 tstcomm_disable_send = @;
53 tessy_execute_task(); @  Add Line Breakpoint (C/C++)...
54 +tessy_end_task(); =
- | & Add Function Breakpaint (C/C++).. |
56 return @; 3 CJ Add Event Breakpoint (C/C++)...
258 ¥ = & Add Watchpoint (C/C++)...
[t L 4 Show Full Paths

Paste the test object name into the Function name field and click Apply and Close.

-
[ Properties for C/C++ Function Breakpoint L@ﬂ
Common Commeon - - 8
Class: C/C++ Function Breakpoint
I Function name:  is_value_in_range I
Enabled
Condition:
Ignore count: 0
@ I?Apply and Clo;ei [ Cancel
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Now, resume the execution.

E STM32Cube - E\Projects\TESSY _5.1\5TM32CubelDE-STM32L03 1\ tessy\work\d'

File Edit Scurce Refactor Mavigate Search Project Run Window |
=5 -

| Jd QZ vig | Elﬁ' T
%5 Debug ¢ |75 Project Explorer h&esumen}ﬁ |]'.'=f> g

The debugger will stop at your test object.

File Edit Source Refactor Mavigate Search Project Run Window Help & myST

milhd | & S| B0 END DR B ERG R hrmr oo Q B BE
45 Debug 3 [ Project Explorer k| 8 = O Tt00000403sc T tssrdlc X = B - Varia.. 9 Bresk.. @7 Expre.. X il Regis.. &F Live.. E@SFRs = O
4 [T STM32L031 TESSY [STM32 C/Co+ Application] B B % %| et 3
4 5 t5.00000403_d.elf [cores: 0] = result is_value_in_range (struct range rl, value vi) -
s s - ¢ Expression Type Value
4 ff Thread #1 [main] 1 [core: 0] (Suspended : Breakpoint) .
‘ " if (v1 < rl.range start) 09+ TS_CURRENT_TESTCASE  TESSY_uint32 1
is_value_in_range() at ts_src01.c140 08001168 return mo: @ e CURRENT TESTSTEP | eSSy intss h
TESSY_TestobjectCall() at ts_src01,c:227 (48001276 0= TS - -

& Add new expression

ssy_execute_task() at ts 00000403 _s.c:200 0:8001026
= main) at ts_00000403_s.c:253 0:800114c

4] arm-none-eabi-gdb (12.1.90.20220802)

Wi ST-LINK (ST-LINK GDB server)

if (v1 > (rl.range_start + rl.range_len))
return no;

return yes;

It might be helpful to add the global variables TS CURRENT TESTCASE and
TS CURRENT TESTSTEP to get the current test case number respectively the

current test step number. The Variables view on the right side of STM32CubelDE'’s
Debug perspective shows the local variables.

File Edit Source Refactor Mavigate Search Project Run Window Help & myST

jmifd ] Eriw | B @M R R HrO- G ® - R R I
45 Debug X 5 Project Explorer B %|i® 8 = O % ts0000M035c @ tssrcllc X =g O Breakp... &1 Expressi.. 11 Registers & Live
& [[T3 STM32L031 TESSY [STM32 C/Cr+ Application] 37 "

4 £F t5.00000403_d.ef [cores: 0] result is_value_in_range (struct range rl, value v1)

o ) Name Type Value
4 o Thread #1 [min] 1 [core: 0] (Suspended : Breakpoint) 2 () 5 (L e aa o o
= is_value_in_range() at ts_src01.c:40 0xB001168 return no; [ N .
= TESSY TestobjectCall() at ts_src01.c:227 0:8001276 ©d= range_start int 10
= tessy_execute_task() at ts 00000403 _5.c:200 0x80010a6 if (vl > (rl.range_start + rl.range_len)) ©9= range len it 20
= main() at ts 00000403 _s.c:253 (x800114c return no; = vl value 15

s arm-none-eabi-gdb (12.1.90.20220802)

. return yes;
3] ST-LINK (ST-LINK GDE server)

5 Troubleshooting

Please contact support@razorcat.com if you encounter any unsolvable problems.
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