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» After successful code generation by STM32CubeMX this is the
right time to import it into SW4STM32 toolchain for further
processing



Handling the project iIn SW4STM32
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@ Our goals for this session ___

JHandling the projects generated by STM32CubeMX in SWA4STM32
dimport project generated by STM32CubeMX
dTune sources to run selected peripherals in desired algorithm
Build project
L Configure debug session
Run debug session
Debug perspective
dWatching the variables and registers content

Handling errors



- Start Workspace launcher if not
done automatically by Eclipse.

Lys

life.augmented

Create a new workspace

SWA4STV 32 -

S C/C++ - Edlipse
m Edit Source Refactor Navigate Search Project Run Window Help

vy R vyQvin®mo

e =0

New Alt+Shift+N *»
Open File...
Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+S
Save As...
Save All Ctri+Shift+S
Revert
Move...
Rename... F2
Refresh F5
Convert Line Delimiters To 4
Print... Ctri+P
Switch Workspace 4
Restart

4 Import..

i Export.
Properties Alt+Enter
Exit

C\Users'
C\f7hon
C\Data\.sw4stm32
C\L4hon

| Other... I




Create a new workspace
SW4STM32

- Create new workspace in the desired location — but not in the same folder where
the project which will be imported is located (it must be one level above the project)

-
& Workspace Launcher u & C/C++ - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help
Select a workspace hcs B R R C A B R R SN =R e = R
Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session. (5 Project Explorer = O
B ¥
Workspace: C\_Work\_Seminar - II Browse...

[] Use this as the default and do not ask again

* An empty workspace will be -
generated Et:;:nsblems% Tasks B (

Fs
Description Resource

Lys
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&

Import the project into the workspace 1/3

SWASTV32 =

Import “L4_Blinky” project into empty workspace following below steps:

& C/C++ - Eclipse
File | Edit Source Refactor Navigate Search P

New Alt+Shift+N *
Open File...

Close Ctrl+W
Close All Ctrl+Shift+W

Save Ctrl+5
Save As..

Save All Ctrl+Shift+5
Revert

Move...
Fename... E2

Refresh | IMPORT project
Convert Li .
into workspace

Print...

3

Switch Workspac

& Import

u@u

Select

Create new projects from an archive file or directory.

5,

=]

Select an import source;

| type filter text

4 (= General

I Archive File
I_|E3 Existing Projects into Workspace|

(3 File System
"1 Preferences

b CfC++

b = CVS

b= Git

i (= Install

® < Back Mext =
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Finish

|

Cancel l

This 1s possible to import multiple projects into a single workspace



Import the project into the workspace 2/3
SWA4STM32 et

In this example L4 Blinky project will be processed.

- el E
e Im port & Import
Import Projects B
Im pnrt Projects Select a directory to search for existing Eclipse projects. -

Select a directory to search for existing Eclipse projects.
@) Select root directory:  C\_Work\_Seminar\L4_Blinky A | Browse... I

() Select archive file: i | | Browse... |

@ Select root directory: Projects:

_Blinky (C\_Work\_Seminar\L4_Blinky) Select All I
Deselect All !

() Select archive file: |

[ Select project location

(as configured in STM32CubeMX —

9 Step2) )
[ Copy projects into workspace

onsulting [T Hide projects that already exist in the workspace

Options

[] Search for nested projects

Working sets

b = = =
La
)
o
is]
5}
=

o
o
5]
o=}

o
3
o,

"] Add project to working sets

metadat Working sets: vl Select.
4| 14 Blinky
> b Drivers - 9

r Folder:  L4_Blinky @ <Back |  Next- _ Finish Cancel
) /4 ] s

L -
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Import the project into the workspace 3/3
SW4STM32

[ & ¢/C++ - 14 Blinky/Sr/mainc - Edlipse il b | 2 [
File Edit Source Refactor Mavigate Search Project Run Window Help
: . : . Tl | B v R v NGy CvE Yy B0 R RSO Ty

Once project is |ncluq§d mto the.workspace, its folder e e . Quick Access || 2 | [EEEIETE) % Debuo

structure becomes visible in Project Explorer B Projectbe. % = 0 | B maine & = 5

j\\ D&l < 3@  * File Mame : main.c[] -

‘\E_T;L.o,_gunky 33 /* Includes --------------m oo =

, ¥ Binaries 34 #include "stm3214xx_hal.h"

Places dedicated for user code are marked by | *g‘g?'“des > /* USER CODE BEGIN Includes */ 1
/* USER CODE .. BEGIN*/ e 37 |

38 /* USER CODE END Includes */

39

48 f* Private variables ------------mmmm .
41

and
/* USER CODE .. END*/

+ [€ main.c
: Lg stm32140 hal r

comment lines. | | | Tt 13 /% Private variebles - noroommoo o
These places are protected from being removed during code B L4_Binkyioc o PR B
re-generation by STM32CubeMX. )| [ STM32L476RGTX F «| i | o
This is possible to define another user code places in .c | [21 Problems ¥ Tasks & Console 52 [ Properties =0
- - - - B ERE & By
source files but not possible in .h header files. | COT Build Console [L4.BLG)
'Generating binary and Printing size information:’ Al
| arm-none-eabi-objcopy -0 binary "L4 Blinky.elf"™ "L4 Blinky.b:
arm-none-eabi-size "L4 Blinky.elf" |
l text data bss dec hex filename
| 24 1568 5904 1710 L4 Blinky.elf

« [y

4312
m Warnings and errors %22:57 Build Finished (took 12s.239ms)

after build the project | Bl '
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- STM32CubeMX generated project is only a skeleton which should
be filled with some code from our side

- To make green LED (connected to properly configured PA5 pin) we
should continuously invoke GPIO toggle function with the proper
delay to make blink visible

Lys
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Modifying the code

blinking green LED (PA5)

Tasks (within while(1) loop in main.c):
1. Add GPIO pin toggle function for PA5 pin. Which function we can use here?

?

2. Add 500ms delay between each change of the GPIO pin state. Which function we can use here?
?

Hints:
« All HAL function begins with HAL _PPP_ prefix (PPP — short name of the peripheral, i.e. GPIO)

« Please try to use Content Assistant (Ctrl+SPACE) in Eclipse

Lys
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Modifying the code

blinking green LED (PA5) - solution

Solutions (within while(1) loop in main.c):
1. Add GPIO pin toggle function for PA5 pin. Which function we can use here?

HAL GPIO TogglePin () ;

2. Add 500ms delay between each change of the GPIO pin state. Which function we can use here?
HAL Delay () ;

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)

{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL GPIO TogglePin (GPIOA, GPIO PIN 5);
HAL Delay (500);

}
/* USER CODE END 3 */

Lys
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Useful project settings in SW4STM32

configuring C dialect and parallel build
C/C++ Build->Settings->Tools Settings tab->MCU GCC Compiler->Dialect

Project->Properties

& C/C++ - Eclipse J N ——
File Edit Source Refactor MNaviga

o LByl winE
Project Explorer &

|5 L4_Blinky |
& Includes
2 Nrivers

Show in Remote Systems view

Profiling Tools

Profile As

Debug As

Run As

Compare With

Restore from Local History...
Convert to C++

Target

Run C/C++ Code Analysis
Team

Properties

Lys

life.augmented

1. Configure C standard to!
C99 to avoid possible
compilation errors

C/C++ Build->Behavior tab

Check Enable parallel
build to make use of your
machine potential and to
shorten compilation time

4 C/C++ Build
Build Variables
Environment

Logging
Toaol Chain Editor
s C/C++ General
Linux Tools Path
Project References
Run/Debua Settinas

C/C++ Build

ol VarlaDle

Environment
Logging
Settings
Tool Chain Editor
5 CfC++ General
Linux Tools Path
Project References

Configuration: |Debug [ Active ] ~ || Mana

Build Artifactl (%] Targetl Binary Parsersl @ Error Pz

Language standard |

Other dialect flags
ISO C90 / ANSI C89 (-std=c90)
ISO €99 (-std=c99)
ISO C11 (-std=c11)

& Tool Settings |,3°‘ Build Stepsl

# MCU Settings

¥ MCU GCC Compiler
Dialect
(# Preprocessor
# Symbols

R ox '

Configuration: |Debug [ Active ] '] [Manz

Behavior

Build settings

P iesh P||cy

Enable parallel build
(@) Use optimal jobs (4)

(0) Use parallel jobs:

(©) Use unlimited jobs

Stop on first build error

S ]»( =



Building the project in SW4STM32 ___

15

* To build the proiect press Ctrl+B or
click Make All |n1¢ icon

J
‘J\D Project Explorer 2
4 |5 L4_Blinky]

* |In case of multiple compilation /

errors, re-run Indexing of the project

« After proper build there are
information about code/data space
usage in Console window displayed

!

(%! Problems ¢ Tasks & Console 2 [ Properties

CDT Build Console [L4_Elinky]
'Generating binary and Printing size information:’'
arm-none-eabi-objcopy -0 binary "L4 Blinky.elf™ "L4 Blinky.bin"
arm-none-eabi-size "L4 Blinky.elf”
text data bss dec
4256 24 1568 5848

hex filename
16d8 L4 Blinky.elf

13:37:56 Build Finished (took 25s.41ms)

K New
Go Into

Open in New Window

Copy
Paste

Delete
Remove from Context
Source
Move...

WP - - BB

Rename...

Import...
Export...

Build Project

Clean Project

Refresh

Close Project

ose Unrelated Projects

Make Targets

Ctrl+C
Ctrl+V
Delete

Ctrl+Alt+Shift+ Down
3

F2

F5

Index

Rebuild

Build Configurations

Show in Remote Systems view
Profiling Tools
Run As

Mk~ A~

Freshen All Files
Update with Modified Files
Re-resolve Unresolved Includes

Search for Unresolved Includes




Configure the debug session iIn SW4STM32

for single project in the workspace
r%[)-a-lznrugﬁh.s *ae 'é‘ﬂg

elect a way to debug 'L4_BLinky":

» Before running debug session this is
necessary to configure it for current project

* In case there is a single project in the
workspace this is enough to click the “bug”
icon and:

}D‘ Ach 5TM32 CfC++ Application| L No board found : Define new board or select an e... u

[£]Local C/C++ Application

MNo board has been found for this project.

1. Select “Ac6é STM32 C/C++ Application”
line and click ‘OK’
In case the project was generated on
existing/defined board (like NUCLEO-
L476RG in our example) debug will
run automatically

Description

(@ Before launch debug, a board has to be defined.
Please create a new board or use an existing one.

@ Define new board () Use existing board

2. Otherwise (we will practice it in Debug with the Acé STM32 Debugging Fnter newboardname: 14 DACADC
L4 DAC_ADC example later) it is >elect board chip
necessary to configure debug device Select series: | STM3214
(STLinkV2-1 in our case) and debug Select mcu: | STM32L476RGTx
interface (SWD in our case) and click Select board :
‘OK’ _ ® l OK ] | Cancel - —
Next step would be to run the debug session Debug device :
(see the next slide) Debug interface : 9 SWD
"’ | Ok | |Cancel|
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Configure the debug session iIn SW4STM32

for multiple projects in the workspace 1/2

Before debugging current project for the
first time, this is necessary to configure its
debug session

% C/C++ - L4_Blinky/Drivers/STM32Ldo_ HAL_Driver/Src/stm3214xx_hal.c - Eclipse

File Edit Source Refactor Mavigate Search Project Run Window Help
Ty LBy RN @@y fv @it OBy Q!
{no launch history)

(5 Project Explorer 2 = B | @ mainc t] (gdb[] Debug As _ _
= <}===.>| » v @330 weak void Debug_ Conflgu-ratlons... |
4 (5 |4 Blinky 331 { Organize Favorites...

Double click (or use right mouse button
to select) to create a new debug
configuration for the current project

—

V 4 -

P = -
CEX B3}~ TConfigure launch settings from this dialog:

type filter text - Press the 'New' button to create a configuration of the selected type.

b

|& Ace sTM32Debugging| |’Z| - Press the 'Duplicate’ button to copy the selected configuration.
| [©] C/C++ Application % - Press the 'Delete’ b he selected confi i
! 1 ¢/C+ + Attach to Application - Press the 'Delete’ button to remove the selected configuration.

[&] C/C++ Postmortem Debugger ¢ - Press the 'Filter’ button to configure filtering options.
[&] C/C++ Remote Application

Cii C/C++ Unit
y N J
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- Edit or view an existing configuration by selecting it.

Select Debug Configuration

option

/

/é Debug Configurations

Create, manage, and run configurations

All project parameters should
be filled-in automatically

CEX 83~

type filter text

4 & Ac6 STM32 Debugging
|& L4_Blinky Debug|
&1 C/C++ Application
[E]1 C/C++ Attach to Application
[&] C/C++ Postmortem Debugger
[E]1 C/C++ Remote Application
Cif C/C++ Unit
[E] GDB Hardware Debugging
& Launch Group

Filter matched 9 of 16 items

Name: L4_Blinky Debug

Main %5 Debuggeﬂ [ Startup} By Source} = Common}

C/C++ Application:

Debug\L4_Blinky.elf | Search Project.. | |

Browse...

l

Project:
L4_Blinky
Build (if required) before launching

Build configuration: | Select Automatically

7]

() Enable auto build
(@) Use workspace settings

(©) Disable auto build

Configure Workspace Settings...

Browse...

Revert

Apply

@

Debug | |

Close




Run the debug session in SW4STM32

for multiple projects in the workspace 2/2

« Connect Nucleo board with miniUSB cable
(ST-Link)

* In case of the projects generated for ST
board, there should be selected board
configuration script which specifies debug
device and its interface (you can check it in
Debugger tab)

+ Debug perspective will be run (please select
Yes in the information window)

 This is enough just to click a “bug” icon to
enter debug session next time.

£ Confirm Perspective Switch M

@ This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates

[ Remember my decision @
"’ I[ Yes l l No l

life.augmented

Create, manage, and run configurations

views for displaying the debug stack, variables and breakpoint management.
|| Do you want to open this perspective now? «

CEX B3R~

MName: L4_Blinky Debug@

| type filter text

| Maill ﬁ?‘ Debugger | & Startup} S| Commonw Ey SDurcew

4 & Ac6 STM32 Debugging
& L4_Blinky Debug |
[t] C/C++ Application
[E] C/C++ Attach to Application
[c] C/C++ Postmortem Debugger
[&] C/C++ Remote Application
Cii C/C++ Unit
[&] GDB Hardware Debugging
E= Launch Group

Filter matched 9 of 16 items

GDB Setup
GDEB Command:

$iopenstm32_compiler_pathP\arm-none-eabi-gdb | Browse...

OpenOCD Setup
OpenOCD Command:

"${openstm32_openocd_pathl\openocd.exe” Browse...

OpenOCD Options :

Port number. 3333

script:
(@ Use default script |_) Use local script () Manual spec
Configuration Script:  nucleo_l476rg.cfg

Revert

@

@ Debug




Run the debug session in SW4STM32

for multiple projects in the workspace, but no board specification

« Connect Nucleo board with miniUSB cable (ST-Link)

- Under Debugger tab select debug device (ST LinkV2-1 for Nucleo ones) and debug interface (SWD)
 Click Apply and then Debug

+ Debug perspective will be run (please select Yes in the information window)

This is enough just to click a “bug” icon to enter debug session next time.

L4 _Blinky Debug

in] % Debugger & Startup} =] Common] s Source}
GDB Setup

GDE Command:

${openstm32_compiler_path}\arm-none-eabi-gdb [Browse...] lVariabIes...]

OpenOCD Setup
OpenOCD Command:

"${openstm32_openocd_pathPopenocd.exe” [ Br{:-wse...] l‘u’a riables...]

£ Confirm Perspective Switch u

OpenOCD Options : =
@ This kind of launch is configured to open the Debug perspective when it suspends.

Port number: 3333 This Debug perspective is designed to support application debugging. It incorporates
Script: views for displaying the debug stack, variables and breakpoint management.

(") Use default script () Use local script | @ Manual spec

Conﬁguratigt: Browse

["] Remember my decision
r’ Debug device: - I[ — ” "~

Debug interface: | s\wD -

Do you want to open this perspective now?
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Debug session perspective

watching the variables

This is possible to monitor CPU registers, peripherals registers and variables during debug session,

but we need to pause the code execution (no live view is possible for the time being).

To add variable to be monitored - highlight it, press right mouse button and select “Add Watch

Expression”. It will appear in Expressions tab then.

Lys
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Values which has changed from previous project pause will be presented on yellow background

% Debug - L4_Blinky/Drivers/STM32L4xx_HAL_Driver/Src/stm321

Watched variables

File Edit Source Refactor Mavigate Search Project Run

S @i e BN @RS Ity Yy Qi@ S P e S
Quick Access @?| @ C/C++ |4 Debug
1% Debug B = 8  ®-Varat les ® Breakpoi.. %< Expressio.. egisters ## /O Regi... Modules ~— O
4 & L4_Blinky.elf [Ac6 STM32 Debugging] AR A=IE T R 1l
4 & L4_Blinky.elf Expression Type Value
4 ® Thread #1 (Suspended : Signal : SIGIN' 9= uwTick volatile uint32 t 3234

HAL_Delay() at stm32ldxx_hal.c:334
main{) at main.c:83 0x8000f8C

s openocd

wl C/AcE/SystemWorkbench/plugins/fr.ach.

or Add new expressiol

Values changed
from previous
application pause




Debug session perspective

watching the registers content

« This is possible to monitor CPU registers, peripherals registers and variables during debug session,
but we need to pause the code execution (no live view is possible for the time being).

« To add peripheral register to watch - click right mouse button and select “Activate”. Peripheral icon
and its registers names will be highlighted in green and will contain “caught” values on next debug
pause.

« Values which has changed from previous project pause will be highlighted in red.

% Debug - L4_Blinky/Drivers/STM32L4xx_HAL_Driver/Src/stm32l4xx_hal.c - E

File Edit Source Refactor MNavigate Search Project Run Window Core reQISterS reg|SterS

T | i 0b | @M 3R RIPI . B Qv QG ve——— (e i

Peripherals ]

\Ack Access || B | BC
ebug i - = Variables ®e Breakpoi.. €< Expressio.. 44 Registers eqi s =, Modules
5 Debug 2 #liv v =0 Variables % Breakpoi.. ¢ Ex R /O R %2 = Modul =
4 & L4 _Blinky.elf [Ac6 STM32 Debugging]
F GE L.

@ Double-click on register to fetch value @
Reqgister Hex value Binary value &
>t ADC2

Non-watched

peripheral 4 ADCa Value changed
1. = . Bt ADC123_Common from previous
& GPIO e
LJe Wgtched s application pause
perlpheral > Hi MODER OxABFFFZAF  10.10.10_11.11.11111111110
> ¥t OTYPER 0x00000000  00000000000000000_0_0_0_0_0_0_0_0_0...
» it OSPEEDR 0x0OC0000FO  00_00_11_00_00_00_00_00_00_00_00_00..
‘ ’ ’ » 1M PUPDR 0x64000000  01_10_01_00_00_00_00_00_00_00_00_00..
» i IDR 0x0000C028  00000000000000001_10_00.0.0.0.00.. ™

life.augmented 4 T Al 1 | '



Handling the debug session

1 2 3 4 5 6 7 8

W B WO L

Skip all breakpoints
Run/resume

Suspend

Terminate debug session
Disconnect from the target
Step into

Step Over

Step Return

© NOo O bk wbhPE

Lys
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SWA4STM32

File Edit Source Refactor Navigate Search Project Run Window Help
Sy @ B8R S iSOy ayi®mE

SR e e

Quick Access | B C/C++ (45 Debug

45 Debug S #t|i® ¥ = O |0-Vari. © Brea.. 4 Exp.. 2 i Regi.. M1/O.. = Mod. = O
4 @ L4_Blinky.elf [Ac6 STM32 Debugging] D50 X %It ~
4 [ L4 _Blinky.elf Expression Type Value

4 o Thread #1 (Suspended : Breakpoint)
= main() at main.c:71 0x8000ed4
+ openocd

a¢ Add new expressiol

-] C:/Ach/SystemWorkbench/plugins/fr.ace.mcu.externaltools.arm-n

4 | 1 | b

i STM32L476RGTx_FLASH.Id [€] main.c 22 [c] (gdb[1].proc[42000].threadGroup[il],gdb[1].pr... = B 5= Qutline = 8
71 HAL_Init(); - PEAENY o % ¥
72 U stm32Idochalh -
73 /* Configure the_system clock */ + SystemClock Config(void
?;' SystemClock_Config(); Ias Error_HandIer(void):VOICH

s e
76 /* Initialize all configured peripherals */ t MX_—GPK_)—I”'T(“’O'd)-VO'd
77 MX_GPIO_Init(); ® main(void) : int

78 @ SystemClock_Config(void L

- % 1, s,anme mnesTRlL A W N C oaanr e - .
< I e T R
B Console 22 & Tasks (2 Problems @ Executables O Memory X% R BEErR-0-= 0
L4 _Blinky.elf [Act STM32 Debugging] C./Act/SystemWorkbench/plugins/fr.ace.mcu.externaltools.arm-nonewin32_1.7.0.201602121829/tools/compiler/
Mo breakpoint number 2. -
4 b
| Writable | Smart Insert | 71:1

windows configuration in debug perspective




@ What have we learnt?

v"Handling the projects generated by STM32CubeMX in SWA4STM32
v Import project generated by STM32CubeMX
v'Tune sources to run selected peripherals in desired algorithm
v'Build project
v Configure debug session
v'Run debug session
v'Debug perspective
v"Watching the variables and registers content

v'Handling errors
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