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1.

1.1.

Introduction

Letter shell is an embedded shell written in C language that can be embedded in the program.
It is mainly for embedded devices with C language functions as the operating unit, and
meanwhile, it can be called through the command line to run the functions in the program.

Main features

Command auto completion
Shortcut key function definition
Command authority management
User management

Variable support

Proxy function and parameter proxy analysis
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2.

Get the Letter shell source code

The github repository address of Letter shell is: https://github.com/NevermindZZT/letter-shell,

as shown in Figqure 2-1. Github repository address of Letter shell.

Figure 2-1. Github repository address of Letter shell
O Search or jump to...

Pull requests Issues Marketplace Explore

& NevermindZZT / letter-shell

¢ Code lssues 57 Pull requests 2 Discussions Actions Projects Wiki Security Insights
9 master v 8 4branches ©1ltag Gotofile  Addfile~ About
letter shell
@ NevermindZzT Merge pull request 492 from NevermindZZT/shell31 - sassose 24 daysago D) 130 commits
M Readme
demo 8 WestabREREN last month 5 MIT License
doc/img SR TR 11 months ago
axtensions (B passthrough I UEHESE AR 2 months ago Releases 1

sre e BARRCREE0sEIFERHER AT 24 days ago © v3.06 ‘@w
tools Update shelTools.py 4 months ago st
gitattributes Initial commit 3 years ago

Packages
gitignore o] 2 months ago

No packages published
LICENSE Create LICENSE 2years ago
README.md Rt BXARICREEH0AERAERNE 24 days ago

Contributors 3

The Letter shell version used by this Application Note is 3.0.6.
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3.

3.1.

3.2.

GD32F450 Letter shell porting

Stucture of project files

This AN is built on the basis of the default Template project of GD32F4xx_Firmware_Library.
Create a new Letter_shell folder, import Letter_shell core files, and copy the extensions, src
and tools folders directly to the Letter_shell folder. Create a new port folder to store the porting
interface files which are shell_cfg.h, shell_port.h and shell_port.c files. The details are shown
in Figure 3-1. Stucture of project files.

Figure 3-1. Stucture of project files

4 |, GD32F450_Letter_Shell
. Firmware
4 . Template
J IAR_project
| Keil_project

4 | Letter shell
| extensions
| port

| Src

| tools

. Utilities

Build framework of Keil project

Take the Keil IDE as an example (other IDE projects are similar in construction, which will not
be described here), add Letter_shell to the project, and add the c files under the src folder
and port folder, as shown in Figure 3-2. Stucture of Keil project.

Figure 3-2. Stucture of Keil project

B2 GD32F4XX
{:| Application
B CMSIS
{:| Peripherals

=5 Letter_shell

shell.c

shell_cmd_list.c
shell_companion.c
: shell_ext.c
shell_port.c

e orarp

{7 Utilities

B+ Doc

In the Setup Compiler Include Paths, include the header files in the src and port folders, as
shown in Figure 3-3. Settings of Keil Folder Setup.
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Figure 3-3. Settings of Keil Folder Setup
[ Folder Setup @ér

Setup Compiler Include Paths: e A SR 2

W ANFimwareCMS IS4G DMVG D 32F 4o Include
A Lklities
A AFirmwareNCMS1S

A\

_ _standard_peripheral®nclude
letter shellsrc
letter shell\port

oK | Cancel

In the Linker tab of the Keil project, add --keep shellCommand* to prevent it from being
compiled and optimized, as shown in Figure 3-4. Settings of Keil Linker.

Figure 3-4. Settings of Keil Linker

Ilevice] Target ] Chatput I Listing] User I CfCHt I hsm Dehug ] Ttilities

¥ Use Memory Layout from Target Dialog %/0 Base: |
™ Make RW Sections Position Independert R/O Base: |C<03000000
™ Make RO Sections Position Ind dent T
ake ections Position Independe RAW Diase |uu uuuuuuu

™ Dont Search Standand Libraries
¥ Report ‘might fail' Conditions as Emors

disable Wamings: |

SCEEE l:l Edit...

Misc J<eep shelCommand” | -
controls L
Linker |-cpu Cortex-M4fp "o -
caontral  |-ibrary_type=microlib —strict —scatter " \output\Project sct”
strng -
3.3. Coding the porting interface files

The porting interface file is mainly to implement shell_port.c, as shown in Table 3-1. Stucture
of Shell.

Table 3-1. Stucture of Shell
typedef struct shell_def

{

struct
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const struct shell_command *user;
int activeTime;
char *path;
#if SHELL_USING_COMPANION ==1
struct shell_companion_object *companions;
#endif
} info;
struct
{
unsigned short length;
unsigned short cursor;

char *buffer;

unsigned short bufferSize;

unsigned short paramCount;

int keyValue;

} parser;

struct

{
char *item[SHELL_HISTORY_MAX_NUMBER];
unsigned short number;
unsigned short record;
signed short offset;

} history;

struct

{

void *base;
unsigned short count;
} commandList;
struct
{
unsigned char isChecked : 1;
unsigned char isActive : 1;
unsigned char tabFlag : 1;
} status;
signed char (*read)(char *);
void (*write)(const char);
} Shell;

char *param[SHELL_PARAMETER_MAX_NUMBER];

From the definition of Shell structure, shell read and write functions need to be implemented,

as shown in Table 3-2. Implementation of userShellRead function and Table 3-3.

Implementation of userShellWrite function.
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Table 3-2. Implementation of userShellRead function
signed char userShellRead(char *data)
{
*data = 0;
if (usart_flag_get(EVAL_COMO, USART_FLAG_RBNE) |= RESET) {
*data = usart_data_receive(EVAL_COMO);
}
if (*data == 0) {
return -1;
}
return O;
}
Table 3-3. Implementation of userShellWrite function
void userShellWrite(char data)
{
while (RESET == usart_flag_get(EVAL_COMO,USART_FLAG_TC));
usart_data_transmit(EVAL_COMO, (uint8_t) data);
}
After implementing the userShellRead and userShellWrite functions, register them in the shell
structure, as shown in Table 3-4. Register userShellRead and userShellWrite functions.
Table 3-4. Register userShellRead and userShellWrite functions
shell.write = userShellWrite;
shell.read = userShellRead;
shelllnit(&shell, shellBuffer, sizeof(shellBuffer)/sizeof(shellBuffer[0]));
3.4. Function call of Letter shell

There are not many interfaces for letter shell. The following two points should be noted:
1. Call userShelllnit in the main program to complete Letter shell initialization;
2. Call the shellTask task periodically.

Specific as shown in Table 3-5. Function call of Letter shell.

10
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Table 3-5. Function call of Letter shell

while (1){
shellTask(&shell);
delay_1ms(50);

11
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4. Simple application of Lettle shell
4.1. Serial terminal software
For porting based on serial port, letter shell recommends using secureCRT software. The
related key mapping in letter shell is designed according to secureCRT. When using other
serial port software, you may need to modify the key value.
Open the secureCRT, after the correct configuration, download the program to the
GD32F450i-EVAL development board, the execution result is shown in Figure 4-1. Print
results of successful Letter shell porting.
Figure 4-1. Print results of successful Letter shell porting
+" Serial-COM8 x 4
I [ S I N I I
| | N i A U I R W A N
I 1—1 /11— ] AN T
R, VN | VY ) VU N — /1 1-Ih—I-]-1
Build: Jul 20 2021 15:17:41
Version: 3.0.86
Copyright: (c) 2020 Letter
letter:/%
4.2. Add custom functions

Letter shell supports adding custom functions, here are 3 custom functions, as shown in Table
4-1. reboot function, Table 4-2. led control function and Table 4-3. get random data

function.

12
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Table 4-1. reboot function

int reboot(int argc, char *agrv(])
{

printf(" %dparameter(s)\r\n", argc);

for (chari=1;i<argc; i++)

{

printf("%s\r\n", agrvli]);

}

NVIC_SystemReset();

return O;
}
SHELL_EXPORT_CMD(SHELL_CMD_PERMISSION(0)|SHELL_CMD_TYPE(SHELL_TYPE_CMD_|
MAIN), reboot, reboot, reboot);

Table 4-2. led control function

int led(int argc, char *agrv[])
{
uint32_t temp, rtn, i;
if(argc == 2){
rtn = sscanf(agrv[1],"%d", &temp);
if(rtn == 1){
if(temp == 0){
gd_eval_led_off(LED2);
printf("LED2 is offl\r\n");
telse if(temp == 1){
gd_eval_led_on(LED2);
printf("LED2 is onl\r\n");
telse if(temp == 2){
gd_eval_led_toggle(LED2);
printf("LED2 is toggled\r\n");
telse if(temp == 3){
for(i = 0;i < 6; i++){
gd_eval_led_toggle(LED2);
delay_1ms(400); // cannot be used in interrupt.

}
printf("LED is blinked\r\n");

}

return O;
}
SHELL_EXPORT_CMD(SHELL_CMD_PERMISSION(0)|SHELL_CMD_TYPE(SHELL_TYPE_CMD_
MAIN)|SHELL_CMD_DISABLE_RETURN, led, led, led);

13
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Table 4-3. get random data function
int rand_data(int argc, char *agrv[])
{
uint32_t temp;
if(SUCCESS == trng_ready_check()){
temp = trng_get_true_random_data();
printf("Randon Data = 0x%08x\r\n", temp);
}
return O;
}
SHELL_EXPORT_CMD(SHELL_CMD_PERMISSION(0)|SHELL_CMD_TYPE(SHELL_TYPE_CMD_
MAIN)|SHELL_CMD_DISABLE_RETURN, rand_data, rand_data, rand_data);
The user can type help to see which commands are supported, as shown in Figure 4-2.
Result when tpying help.
Figure 4-2. Result when tpying help
+" Serial-COMS8 x 4
|1 S [ T [ _I_j_ B I
| | R [y N A N A
| I—1 —/ 1= 1 —/ ] AN AT
— % I |/ I-Ih— 1]l
Build: Jul 20 2021 15:17:41
version: 3.0.6
Copyright: (c) 2020 Letter
Tetter:/$ custom functions
command List:
reboot CMD  ———————— reboot
led CMD  -------—- led
rand_data IEHD ———————— rand_data
setvar o Ser wvdrl
help MDD —--————— show command info
users MDD ———————- 1ist all user
cmds CMD  ———————— 1ist all cmd
Vars MDD  ———————— Tist all wvar
keys MDD ———————- 1ist all ke¥
clear CMD - clear console
letter:/%
4.3. Execution result of reboot function

Type reboot in the secureCRT software to achieve the effect of printing and soft reset the chip,
as shown in Figure 4-3. Result when tpying reboot.

14
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Figure 4-3. Result when tpying reboot
letter:/% reboot
lparameter(s)
'l e e e e — 11
[ A N [ A W [ U (R VA W |
| 1I—1I /11 11—/ 1 AV N I e B
| VR NN VI N |— /1 I-Ihn—1-1-I
Build: Jul 20 2021 15:17:41
version: 3.0.6
Copyright: ({c) 2020 Letter
letter:/§

4.4, Execution result of led control function
Type led+number (0~3) in the secureCRT software to achieve the control effect of the LED,
as shown in Fiqure 4-4. Result when tpying led.

Figure 4-4. Result when tpying led

letter:/% led 0

LED2 is off!

letter: /% Ted 1

LEDZ is on!

letter: /% led 2

LED2 1is toggled!

letter: /% Ted 3

LED is bTinked!

letter: /%

4.5. Execution result of get random data function

Type rand_data in the secureCRT software to achieve the effect of obtaining random numbers,

as shown in Figure 4-5. Result when tpying rand data.

Figure 4-5. Result when tpying rand_data

letter:/% rand_data
rRandon Data = 0x83ab5ad8d

letter:/$ rand_data
rRandon Data = Ox8e525d5c

letter:/$ rand_data
rRandon Data = Ox4c85d0ee

letter:/% rand_data
rRandon Data = 0x24d0cBl6

letter:/% rand_data
rRandon Data = 0xaalc9c20

letter:/%

Note: All commands can be automatically completed by pressing Tab key.

15



c ANO023

GigaDevice How to port letter shell on GD platform

5. Revision history

Table 5-1. Revision history

Revision No. Description Date
1.0 Initial Release Nov.30 2021

16
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2021 GigaDevice — All rights reserved
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