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Webinar Logistics

Turn on your system sound to hear the streaming presentation.

f you have technical problems, click “Help” or submit a question asking for

assistance.

Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

Submit questions for the lecturer using the Q&A widget. They will follow-up
after the lecture portion concludes.
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Course Sessions

Multicore Application Architecture Design

A Quick Review of RTOS Fundamentals
Digging into the Dual-Core STM32H7 MCU's
Toolchain Setup for Dual Core MCU's

Writing Multicore Microcontroller Applications
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The Toolchain

mac0S® is a trademark of Apple Inc., registered in the U.S. and other countries.

Embedded software for STM32

Examples and demos
Middleware components
Hardware abstraction layer
Available for all STM32 MCUs and MPUs

STM32L Series STM32F Series STM326 Series STM32H Series STM32W Series STM32MP Series
W L1 4 14+ L5 | M| R P HM|F GO G4 H7 WB WL MP1*

Note :* available for Cortex-M4 side only

Image Source: ST Microelectronics
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What toolchain do you typically use for development?
- IAR

- Keil

- STM32CubelDE

- Eclipse

- Other
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Downloading the Software Package

URL: https://www.st.com/en/embedded-software/stm32cubeh’.html#get-software

Get Software

Part Number 4 goftware Version Marketing Status Supplier Download Previous versions

STM32CubeH7 1.8.0 Active ST < :

Note: The package is over 1 GB and may take 10 - 15 minutes to download!
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STM32CubeH7 MCU Package Overview

LIser
application Utilities

Application level demonstrations

Middleware laval'' Utilities

Board Support Package (BSP) Low-layer APIs (LL) Hardware Abstraction Layer (HAL)

HAL and LL APls

Source: STM 7
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STM32CubeH7 MCU Package Overview

» STM32Cube FW H7 V1.8.0 » 5TM32Cube FW_H7 V1.8.0 » Projects

. Mame a
Mame Date modified
MUCLEQ-HTAIZI-C
htmresc 5/29/2020 8:50 AM NUCLEQ-HT2371G
i P MUCLEQ-HT4371

LM
i
i

L L i '_I‘-'.I

Documentation
MUCLEO-H74571-C

STM32HTB3I-DK
Middlewares STM32HTB3I-EVAL
| Projects 5/29/2020 &:50 AM | STM32HT35G-DK
Utilitics STM32H7431-EVAL
STM32H7451-DISCO
STM32H7471-DISCO
/29,2020 %50 AM | | | stmazH7am-evaL |
STM32H750B-DK
G Release_Motes.html
) STM32CubeProjectsList.html

L
i
¥

Drivers

L
i
¥
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L
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LM
i

| License.md

L
i
T

| packageaxml
| README.md
G Release_Motes.html

LM
i
i

L L i '_I‘-'.I

8:50 AM

L
i
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STM32CubeH7 MCU Package Overview

Applications » FreeRTOS, 31 Party Libraries

Demonstrations » Prebuilt binary examples

Examples » Peripheral Examples

Ternplates » Multicore Baseline Projects
>

Ternplates_LL

Multicore Baseline Projects



Continuing
Education

Center

mporting a Test Project
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Import

Select
Import System Workbench for 5TM32 projects

Select an import wizard:

‘I‘E Archive File
= Existing Projects into Workspace
[} File System
Import act Systemn Workbench for 5TM32 Project
Import an Existing 5TM32CubeMX Configuration File (ioc)
E Import Atollic TrueSTUDIO Project
Import STM32Cube Example
[ Preferences
[} Projects from Folder or Archive
= C/C++
= Install
[ Remote Systems
= Run/Debug
= Team

Cancel

Import Projects from File System or Archive

Import Projects from File System or Archive

O x

=
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.

Import source: | 7_V1.8.00Projects\STM32H7471-EVAL\Applications\FreeRTOS v|| Directory... I Archive...

| type filter text | Select All
Folder Deselect All
FreeRTOS
O
1 of 2 selected
< > | []Hide already open projects

[[] Close newly imported projects upon completion
Use installed project configurators to:

Search for nested projects

Detect and configure project natures

Working sets

[[] Add project to working sets

< Back

L

M
m

Show other specialized import wizards

Finish Cancel

CORPORATION

10



Continuing
Sponsored By

Education e .
Center 2 corporarion "-__}/'

Exploring a Multicore Project

5 Project Explorer 3

5 Project Explorer 3
v s STM32H7471_EVAL:

v s STM32H7471_EVAL:

i Includes i Includes
v = Application v = Application
v = SW45TM32 v = SW45TM32
15y startup_stm32h74Txx.s 15y startup_stm32h74Txx.s
v = User v = User
v = CM7 v 2= CMT
» @ main.c | & main.c
Y @ stm3ZhTxx_hal timebase tim.c lg stm3Zhoc_hal_timebase_tim.c
> lgh stm32hTao_it.c Leb stm3ZhTao_it.c
v 2 Ch4 v (22 CMd
@ main.c & main.c
[#] stm32hTio_it.c & strm3zhTax_it.c
v = Doc v = Dot
& readme.bct & readme.bct
= Drivers = Drivers
= Middlewares = Middlewares
S TMIZHTATEIH:_FLASH_CM4.Id S TMIZHTATEIH:_FLASH_CM4.Id
i STMI2ZHTATEIH:_FLASH_CM7.1d

= STM32HT747XIHx_FLASH_CM7.1d
11
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Exploring a Multicore Project

G STM32HTATXIHx_FLASH_CM4.ld =--> STM32ZHTATHIH:_FLASH_CM7.Id - Text Compare - Beyond Compare — O ot
Session  File Edit Search View Tools Help Mew version available...
@ @ || *x == = | [#H = B | & #| ¥ 5 | & g
Home Sessions All Diffs  Same | Context Minor | Rules  Format Copy  Edit Mext Section Prev Section | Swap Reload
|E:‘u.-.KS\"‘MS‘I’I"ME\S‘I’I"ﬂBEH?ﬁl?I_E‘-ﬁAL\S‘I’MBZHM?}(IHK_FLASH_CMd.Iu:I v| =~ |E:‘a...\SW-#S'I'I"HBEESWBEHM?I_EVAL\SWBEH?A?}(IHx_FLASH_CM?.Id v| = -
5/29/2020 7:50:45 AM 4,590 bytes  Everything Else = ANSI = PC 5/20/2020 7:50:45 AM 4,646 bytes  Everything Else = ANSI = PC
— A PS
k /* Highest address of the user mode stack */ /* Highest address of the user mode stack */
. _estack = 8x10640888; /* end of RAM */ “a  _estack = 8x28028000; /* end of RAM */
/* @enerate a link error if heap and stack don't fit into RAM */ f* @enerate a link error if heap and stack don't fit into RAM */
C» _Min_Heap Size = @x408; /* required amount of heap */ 3 _Min_Heap Size = @x208; /* required amount of heap */
L _Min_Stack Size = @x808; /* regquired amount of stack */ L _Min_5tack Size = @x488; f* reguired amount of stack */
/* Specify the memory areas */ /* Specify the memory areas */
MEMORY MEMORY
1 1
C» FLASH (rx) : ORIGIN = exesleesas, LENGTH = 1824k <3  FLASH (rx) : ORIGIN = exesoeaaas, LENGTH = 1e24K
{ RAM (xrw) : ORIGIN = éxlease88a, LENGTH = 256K { RAM (xrw) : ORIGIN = éx2ese88ee, LENGTH = 128K
ITCMRAM (xrw) : ORIGIN = éwBbedeesd, LENGTH = 64K
L
} }

12
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What procedure can you follow if an imported project doesn’t build?
- Create a new project and copy the contents over

- Try to import as an STM32 or acb project

- Copy a dual core template project

- All the above

- None of the above

13
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Building a Multicore Project

Multicore - STM32H74TI_EVAL/Application/User/CM7/main.c - 5TM32CubelDE
File Edit Source Refactor Mavigate Search Project Run Window Help
D e

5 Project Explorer &3 1 5TM32H7471_EVAL_CM4
v STM22H747] Eval ¥ 2 STM32H7471_EVAL_CM7
ﬁf" Binaries i
kit Includes

—_ 3 ¥
15 § = B

v = Application
= SW45TM32
w = User
v = CM7
|, main.c
| gy stm3Zh 7o _hal_timebase_tim.c
| stm3Zho_it.c

2 M4

%}T%Tuﬁ;ﬂvtﬂ'v c"‘"v@."v!?tiﬁ;vﬁv%v;

Multiple Projects to Build

Finished building target: STM32H747I EVAL CM4.elf

arm-none-eabi-size  STM32H747I_EVAL_CM4.elf

text data bss dec hex filename

14412 a4 5556 2B@a52 4e54 S5TM32H747I_EVAL CM4.elf
Finished building: default.size.stdout

arm-none-eabi-size  STM32H747I_EVAL_CM7.elf

text data bss dec hex filename

15144 a4 4a92 19328 4b78 STM32H747I_EVAL_CM7.elf
Finished building: default.size.stdout

Multiple Cores to Debug

14
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Debugging A Multicore Project
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Debug Configurations

Create, manage, and run configurations

=
¥
1
4

Marme: | STM32H7471_EVAL STM32H747I_EVAL_Ch4

|t;,-'pr:filtr:rta<t | [£] Main %5 Debugger| & Startup . Source| [ Commeon

[E] C/C++ Application

= L C/C++ Application:
& | C/C++ Attach to Application

[E] C/C++ Postmortern Debugger | STM32HTATI_EVAL_CM4/STMIZHTATI_EVAL_CM4.elf

I Search Project... | Browse...

[E] C/C++ Remote Application

f— Project:
|| GDB Hardware Debugging
i Launch Group | STM32HTA7I_EVAL | Browse...
B= Launch Group (Deprecated) Build {if required) before launching
W _ /| nrlication
E STM22H7471 EVAL STM22H7471 EVAL CM4 Build Configuration: | Select Automatically v
[ STM32HT747LEVAL STM32H7ATI_EVAL_CM7 O Enable auto build (O Disable auto build
(®) Use workspace settings Configure Workspace Setfings...
Revert Appl
Filter matched 10 of 10 items =ve o
|"':?:| Debug Close

15
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Debugging a Multicore Project

Marne: | STM32HT747I_EVAL STM32ZHT4TI_EVAL_CM7

[E) Main | %% Debugger . = Startup E Source| [C] Common

GDEB Connecticn 5ettings
(® Autostart local GDB server Host name or IP address  |ocalhost

() Connect to remote GDB server  Port number p1234

Debug probe | ST-LINK (ST-LINK GDB server) ~
GOE Server Command Line Opticns

Interface
(®) SWD OITAG

[CIST-LINK §/N | D04700203137510F33333638 Per

Frequency (kHz): | Auto

Access port: 0 - Cortex-M7 w

Reset behaviour

Type: | Connect underreset || Halt all cores

Device settings
Debug in low power modes: Disable ~
Suspend watchdog counters while halted: | Mo configuration ~
Cross Trigger Interface (CTI) 16

] Allow other cores to halt this core [ Signal halt events to other cores
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Debugging a Multicore Project

Add/Edit itermn O et

Name: | STM3ZHTATI_EVAL STM32H7471_EVAL_CM7

= Main ﬁ&Debugger [ Startup E Source| [] Common F'rl:IjECt: STP-rHEH'.-’d'.-’I_E‘u‘AL o

Initialization Cemmands

Build configuration: | STM32ZH747]_EVAL_ChA4 e
Program path: STM3IZHTATI_EVAL_CMA/STMIZHTATI_EVAL CM4. elf
File system...

Load Image and Symbols

File Build Download Load symbuols Perform build
B> STM32H7471_EVAL_CM7/STM32H747I_EVAL CM7.elf [STM32... SeeMaintab o true o true _
Edit... Download
Remove Use download offset (hex) | |
Move up [«] Load symbaols
Move down
Use symbol address (hex) | | I

17
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Debugging a Multicore Project

Mame: | STM32HTATI_EVAL STM32H747I_EVAL_CM7

[E] Main [%# Debugger | = Startup % Source| ] Common

Initialization Commands 0
1 " =
STLINK-V3 ~ || Refresh device list @ d
‘ \
Load Image and Symbols | Open in update mode & “)
File Build Download Load symbols Add... , " STk ID: 004700203137510F 33333639 Releasing your creativity
STM32HT47I_EVAL_CM4/STM32HT47I_EVAL_CM4.elf [STM3Z... o7 true o7 true o7 true Eaie ' 1
B STM32HTATI_EVAL_CM7/STM32H747)_EVAL_CM7.elf [STM3Z.. SeeMaintab o7 true o true fhe : | Current Firmware:
Remove | b Type:
Move up Y Version: Unknown
Mave down | Update to Firmware: Unknown
W |

ze)
m
fir

18
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What do you see as the biggest challenge to debugging multicore
applications?

- Access to a single core

- Real-time synchronization

- Debugger Setup

- Other

19
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Thank you for attending

Please consider the resources below:
* www.beningo.com

- Blog, White Papers, Courses
« Embedded Bytes Newsletter
« http://bit.ly/1BAHYXm

From www.beningo.com under
- Blog > CEC - Introduction to Multicore RTOS-based Application Development

20
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