OpENer STM32 Port

Requirements

You will need to have the following installed:

e STM32CubelDE Integrated Development Environment for STM32 (based on Eclipse)

e STM32 target e.g., the board 32F746GDISCOVERY

Compile for STM32
Setup of the project

1. Make sure all the needed tools are available.

2. Open the STM32CubelDE
3.
4. Go to Example Selector
5.
6.
7.

; i0¢} STMazp

Target Selection

; Select STM32 target or STM32Cube example

MCU/MPU Selector

Create new Project: File - New - STM32 Project

Select Board e.g.: STM32F746G-DISCO
Select Project Type: Application
Select: LwIP_HTTP_Server_Netconn_RTOS:

Example Selector | Cros

Example Filters

Projects/STH32746G-Discovery/Applicatio

w* @ B O
Name | \/‘ STM32F7
a . S
STM32Cube_FW_FT_V117.0
Keyword ’ I (size: 1157.1208) &
Vendor >
Board v Suppertsd Teelchain/IDE

EWARM, MDK-ARM, SW4STW32

Name |[STM32F746G-DISCO

[ Demonstration

[J Example

Type
MCU / MPU > Examples List: 31 items
Praject EHQQRIUS_SemaphnreHnmISR

O 77 HID_LPM_Standalone
7 HID_RTOS

Project Type ~ ¢ HID_Standalone
vr HID_Standalone

Check/Uncheck All (1) 7 LibJPEG_Decoding
Application 7 LTDC_PicturesFromSDCard

# LwlP_HTTP_Server_Netconn_RTOS
¥z MSC_RTOS
# M SQtandalana

@

8. Create project

9. Infile system create new folder OpENer in folder Middlewares
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https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/evaluation-tools/32f746gdiscovery.html

10. Copy the from source folder of OpENer (...\source\src) to: ...\Middlewares\Third_Party all files except the

following folders and files from folder ports:

a. Folders of other ports than STM32 (MINGW, POSIX and WIN32)

b. Folder nvdata
c. devicedata.h.in, the related file is devicedata.h in the port folder STM32
d. Cmake files

11. In the IDE select go to the folder Middlewares and create subfolder OpENer
12. Add source files to the project: OpENer Context menu — Import — General — File System

]
|
| Select
|
]

Select an import wizard:

Import resources from the local file system into an existing project.

Y

(=]

| | type filter text

w [ General
JE Archive File

(. File Systermn

=% Existing Projects into Workspace

' Import ach Systern Workbench for 5TM32 Project
Import an Existing STM32CubeMX Configuration File (.ioc)

< Back

13. Ffofﬁ .d“i“ré“(;t.c.).ry.:m.;:.\I\l.lui.daIéwares\Third_Party\OpENer
14. Select all Files and Filter Types - Select *.c

Cancel

15. Advanced settings - Create links in workspace, Create virtual..., Create link locations...: all checked

File system ——
Import resources from the local file system, / f;
| \J
| From dir€€tony: ‘ erver_Metconn_RTOS\Middlewares\Third_Party\OpENer -~ | Browse...
v [m] (= OpENer [ & .gitignore
[m] = cip O [= opener_api.h
[J&= cip_objects [ [€ trace.h
[W] &= enet_encap O [2 typedefsh
m e ports
[m] &= utils )
N
’ Filter Types... Select All Deselect All
+ Into folder | LwlP_HTTP_Server_Metconn_RTOS/Middlewares/OpENer Browse...
Options
[] Qverwrite existing resources without warning
[] Create top-level folder
<< Advanced
Create links in wmrh}pﬂg
Create virtual folders
Create link locations relative to: | PROJECT LOC i
':?;' < Back lext Cancel
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Reduce selection to only files of type(s):

O [m=a

O & ~ant
Oa *.asm
[ @*bmp

@*.c
[ [&*c \)

Select All

Deselect All

Other extensions: |

-~y
( ‘_?/ )

Cancel
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16. Add these additional include paths and symbols manually or

|E7:.‘i

: | type filter text |

| Resource
Builders
C/C++ Build
w C/C++ General
| Code Analysis
| Documentation
| File Types
Formatter
Indexer
Language Mappings
Paths and Symbols
Preprocessor Include Pat
Project Matures
| Project References
Run/Debug Settings

i | type filter text

| Resource
Builders
C/C++ Build
w C/C++ General
| Code Analysis
| Documentation
| File Types
| Formatter
Indexer
| Language Mappings
Paths and Symbols
Preprocessor Include Pat
Project Matures
| Project References
Run/Debug Settings

Import Settings from: OpENer STM32 Paths and Symbols.xml

O
Paths and Symbeols =~ ~
Configuration: | Debug [ Active] ~ | | Manage Cenfigurations...
@ Includes  # Symbols = Libraries (B Library Paths (2 Source Location [| References
Languages Include directories Add...
GNU C )
ﬁ..f..flnc Edit...
Assembly || =l g fSre
1EL_/./Drivers/CMSIS/Device/ST/STM32FTsoc/Include Delete
39-.fJDr'rversfSTM32F'.’xx_HAL_Driver.fInc —
{2 _/./Drivers/BSP/STM32746G-Discovery E2
{El_f./Drivers/BSF/Components/Common
1=_/../Drivers/BSP/Components Move Up
B..{..{MiddIewares{Third_Party!LwlP{srdinclude Move Down
Viow Wi
{=!.f./Middlewares/Third_Party/LwIP/system
j@ «f./Middlewares/Third_Party/FreeRT0S/5ource/portable/GCC/ARM_CM7/r0p1
B «f./Middlewares/Third_Party/FreeRTOS/Source
B -f./Middlewares/Third_Party/FreeRTOS/Source/CMSIS_RTOS
{E!.J./Middlewares/Third_Party/FreeRTOS/Sourcefinclude
{5 J.{Utilities
{E!.J./Utilities/Log
{=!././Drivers/CMSIS/Include
{i=L././Middlewares/Third_Party/OpENer
1=l _f./Middlewares/Third_Party/OpENer/cip
1E_/./Middlewares/Third_Party/OpENer/enet_encap
{=_/./Middlewares/Third_Party/OpENer/ports
;@ -f./Middlewares/Third_Party/OpENer/ports/STM32
B -f./Middlewares/Third_Party/OpENer/ports/STM32/sample_application
{=!f./Middlewares/Third_Party/OpENer/utils
@ Using relative paths is ambiguous and not recommended. It can cause unexpected effects.
Show built-in values
=¥ Import Settings... | | U Export Settings...
Restore Defaults Apply
Cancel
O
Paths and Symbols 4 2
Configuration: |Debug [ Active] ~ | | Manage Configurations...
@ Includes  # Symbols = Libraries (B Library Paths (2 Source Location B References
Languages Symbaol Value Add...
GNUC # _GNU_SOURCE -
Assembly # _POSIX_C_SOURCE 2001121
# OPENER_CONSUMED_DATA_HAS_RUN_IDLE_HEADER 1 Delete
# OPENER_TRACE_LEVEL 15
Export
# OPENER_WITH_TRACES 1
# PC_OPENER_ETHERNET_BUFFER_SIZE 512
# REDIRECT_PRINTF_TO_SWV_ITM 1
# RESTRICT _restrict
# STM32
# STM32F746xx
# USE_HAL_DRIVER
# USE_STM32746G_DISCOVERY
@ "Preprocessor Include Paths, Macros etc.” property page may define additional entries
Show built-in values
% Import Settings... | | 5 Export Settings...
Restore Defaults Apply
Apply and Close Cancel
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17. The following files of the project LwIP_HTTP_Server_Netconn_RTOS must be modified.

The details are described in the chapter “Integration of OpENer”

v ladlnc
Z app_ethernet.h
& ethernetif.h
Z| FreeRTOSConfig.h
& httpserver-netconn.h
&z lcd_log_conf.h
¥l lwipopts.h
{E main.h
| stm32fTo_hal_conf.h
& stm32fToc_it.h
v @S
{E| app_ethernet.c
& ethernetif.c
7 fsdata_custom.c
& httpserver-netconn.c
{E main.c
7| stm32fTio_hal_timebase_tim.c
& stm32fTo_it.c
& system_stm32fTocc
v lad SW4ASTM32
& startup_stm32f74G00s
{F syscalls.c

18. Build Project
19. Run OpENer on STM32
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Integration of OpENer

Apply the patch LwIP_HTTP_Server_Netconn_RTOS_OpENer.patch or edit the files as described here.

Iwipopts.h
Add these options:

Line 74:

/* MEMP_NUM NETCONN: the number of struct netconns.
(only needed if you use the sequential API, like api_lib.c) */

#define MEMP_NUM NETCONN 12
Line 114:
[* —————————= IGMP options ---------- */
#define LWIP_IGMP 1
Line 135:
[* —————————= Netif options ---------- */
#define LWIP_NETIF HOSTNAME 1
Line 203:
#define LWIP_SOCKET 1
/**
* SO_REUSE==1: Enable SO_REUSEADDR option.
*/
#define SO_REUSE 1
main.h

Line 34, this option is not used anymore, can be commented out.

//#define USE_DHCP // not used, replaced by LWIP_DHCP

Line 37, adapt the static IP address to your requirements.
/*Static IP ADDRESS*/
7*NETMASK*/

/*Gateway Address*/

app_ethernet.c
Line 31, include OpENer:

// for OpENer
#include "opener.h"

Line 61, if DHCP is not used, call opener_init() after static IP address is assigned:

#if LWIP_DHCP
/* Update DHCP state machine */
DHCP_state = DHCP_START;
#elif defined (USE_LCD)
uint8_t iptxt[20];
sprintf ((char *)iptxt, "%s", ipdaddr_ntoa(netif ip4_addr (netif)));
LCD UsrLog ("Static IP address: %s\n", iptxt);
/* Start Ethernet/IP Stack (OpENer) */
opener init (netif) ;

Line 132, if DHCP is used, call opener_init() after dynamic IP address is assigned:

#ifdef USE LCD
sprintf ((char *)iptxt, "%s", ipdaddr_ntoa(netif ip4_addr (netif)));
LCD_UsrLog ("IP address assigned by a DHCP server: %$s\n", iptxt);
#else
BSP_LED On(LED1) ;
BSP_LED Off (LED2) ;
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#endif
/* Start Ethernet/IP Stack (OpENer) */
opener_ init (netif) ;

Line 158, if DHCP is used, call opener_init() after DHCP timeout when a static IP address is assigned:

#ifdef USE_LCD
sprintf ((char *)iptxt, "%s", ipdaddr _ntoa(netif ip4_addr (netif)));
LCD_UsrLog ("DHCP Timeout !! \n");
LCD_UsrLog ("Static IP address: $s\n", iptxt);

#else
BSP_LED_On (LED1) ;
BSP_LED_Off (LED2) ;
#endif
/* Start Ethernet/IP Stack (OpENer) */
opener_ init (netif) ;
main.c

Line 74, if the timer should be stopped in single step debug, add these statements:

/* For single step debug, e.g. timers with interrupts need to be stopped in Halt */
HAL DBGMCU_EnableDBGStandbyMode () ;

HAL DBGMCU_EnableDBGStopMode () ;

__HAL DBGMCU_FREEZE_TIM6() ;

Line 147, add the hostname, used in OpENer, the default from IwIP is “IwIP”

/* Define the hostname, is also used by OpENer */
netif set_ hostname (&gnetif, "STM32") ;

Line 190, adapt the header text displayed on the LCD:

LCD_LOG_SetHeader ((uint8_ t *)"Webserver Application Netconn API & OpENer");

syscalls.c
If the the output of printf shall redirected to the Serial Wire Viewer (SWV) add these statements:

Line 18:

#include <stm32£f7xx hal.h>

Line 102:

#if REDIRECT PRINTF TO_SWV_ITM
__attribute_ ((weak)) int _write(int file, char *ptr, int len) {
int DataIdx;
for (DatalIdx = 0; DataIdx < len; DataIdx++) {
ITM SendChar (*ptr++);
}

return len;
}
#else // standard output
int _write(int file, char *ptr, int len)
{
int DataIdx;

for (Dataldx = 0; DatalIdx < len; Dataldx++)
{

__io putchar( *ptr++ );
}

return len;

#endif // standard output
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