Simba

Simba Documentation
Release 10.1.0

Erik Moqvist

October 29, 2016






Contents

9

Installation

User Guide
Developer Guide
Boards

Examples

Library Reference
Links

Features

Testing

10 Design goals

11 Indices and tables

Python Module Index

21

33

85

101

339

341

343

345

347

349







Simba Documentation, Release 10.1.0

Simba is an Embedded Programming Platform. It aims to make embedded programming easy and portable.

Project homepage: https://github.com/eerimoq/simba
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CHAPTER 1

Installation

There are three build systems available; PlatformlO, Arduino IDE and Simba build system. The Simba build system
has more features than to the other two. It supports executing test suites, generating code coverage, profiling and more.
Still, if you are familiar with Arduino IDE or PlatformlO, use that instead since it will be less troublesome.

1.1 PlatformiO

Install Simba in PlatformlIO.



http://platformio.org
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.ARDUINO

Arduino IDE

Install Simba in the Arduino IDE 1.6.10 as a third party board using the Boards Manager.

1.
2.

Open File -> Preferences.

Add these URL:s to Additional Boards Manager URLs (click on the icon to the right of the text field) and press

OK.

https
https
https
https

://sourceforge.
://sourceforge.
://sourceforge.
://sourceforge.

net/projects/simba-arduino/files/avr/package_simba_avr_index. Jsg
net/projects/simba-arduino/files/sam/package_simba_sam_index. js
net/projects/simba-arduino/files/esp/package_simba_esp_index. Jg
net/projects/simba-arduino/files/esp32/package_simba_esp32_inde

x.Jjson

© ® N AW

10.

Open Tools -> Board: ... -> Boards Manager... and type simba in the search box.

Click on Simba by Erik Mogivst version x.y.z and click Install and press Close.

Open Tools -> Board: ... -> Boards Manager... and select one of the Simba boards in the list.

Open File -> Examples -> Simba -> hello_world.

Select the Arduino serial port at Tools -> Port: ....

Open Tools -> Serial Monitor and change the baudrate to 38400 in the bottom right corner.

Verify and upload the sketch to your device.

Done!

Chapter 1. Installation
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mSimba

Simba build system

The Simba development environment can be installed on Windows (Cygwin) and Linux (Ubuntu 14). Just follow the
steps below and you’ll be up and running in no time. =)

1.3.1 Windows (Cygwin)

Download Cygwin and select the following packages for installation:

NOTE: ESP8266 is not supported in Cygwin because there is no toolchain available.

- gcc—core (Devel -> gcc-core)

- make (Devel —-> make)

- python (Python —-> python)

- python-setuptools (Python -> python-setuptools)
- git (Devel -> git)

- doxygen (Devel -> doxygen)

Start Cygwin and execute the one-liner below to install Simba.

$ mkdir simba && \
cd simba && \
easy_install-2.7 pip && \
pip install pyserial xpect readchar sphinx breathe && \
git clone https://github.com/eerimoqg/avr—-toolchain-windows && \
git clone https://github.com/eerimog/arm-toolchain-windows && \
git clone https://github.com/eerimoqg/simba

1.3.2 Linux (Ubuntu 14)

Execute the one-liner below to install Simba.

$ mkdir simba && \
cd simba && \
sudo apt install ckermit valgrind cppcheck cloc python python-pip doxygen git lcov &&

1.3. Simba build system 5
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sudo apt install avrdude gcc-avr binutils-avr gdb-avr avr-libc && \

sudo apt install bossa-cli gcc—arm—none-eabi && \

sudo apt install make unrar autoconf automake libtool gcc g++ gperf \
flex bison texinfo gawk ncurses-dev libexpat-dev \
python-serial sed libtool-bin pmccabe && \

sudo pip install pyserial xpect readchar sphinx breathe sphinx_rtd_theme && \

(git clone --recursive https://github.com/pfalcon/esp-open-sdk && \

cd esp-open-sdk && \

make) && \

wget https://sourceforge.net/projects/simba-arduino/files/esp32/tools/xtensa-esp32-elf-1linux$ (getc«

tar xf xtensa-esp32-elf-linux$ (getconf LONG_BIT)-1.22.0-59.tar.gz && \

rm xtensa-esp32-elf-linux$ (getconf LONG_BIT)-1.22.0-59.tar.gz && \

git clone —--recursive https://github.com/eerimoq/simba

1.3.3 Post-install

Let’s build and run the hello world application to verify that the installation was successful.

S cd simba && \
source setup.sh && \
cd examples/hello_world && \
make —-s run

6 Chapter 1. Installation



CHAPTER 2

User Guide

This guide is intended for users of the Simba Embedded Programming Platform and the Simba build system. Parts of
the guide is applicable to other build systems as well, in particular the configuration section.

The Simba installation guide can be found on the Installation page.

2.1 Software architecture

Below is a picture of all packages and their relation to the hardware. At the bottom is the
hardware. On top of the hardware is the kernel and drivers packages, which exports a hard-
ware independent interface that other packages and the user application can use. The user appli-

cation on the right can use any package, and in rare cases directly access the hardware registers.
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Hardware independent packages

Hardware abstraction packages

Contents:

2.1.1 Environment setup

The first step is always to setup the Simba environment. It’s a simple matter of sourcing a setup-script in the simba
root folder.

$ cd simba/simba
$ source setup.sh

2.1.2 Hello World application

Let’s start with the Simba “Hello World” application. It examplifies what an application is and how to build and run it.

It consists of two files; main.c and Makefile.

main.c

main.c defines the application entry function main ().

#include "simba.h"

int main ()

{
/# Start the system. */

8 Chapter 2. User Guide
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sys_start ();

std_printf (FSTR("Hello world!\n"));

Makefile

Makefile contains build configuration of the application.

NAME = hello_world
BOARD ?= linux

RUN_END_PATTERN = "Hello world!"
RUN_END_PATTERN_SUCCESS = "Hello world!"

SIMBA_ROOT = ../
include S (SIMBA

ROOT) /make/app .mk

Build and run

Compile, link and run it by typing the commands below in a shell:

$ cd examples/hello_world
$ make -s run

<build system output>
Hello world!

$

Cross-compile, link and then run on an Arduino Due:

$ cd examples/hello_world

S make -s BOARD=arduino_due run
<build system output>

Hello world!

$

2.1.3 Applications, packages and modules

Simba has three software components; the application, the package and the module.

Application

An application is an executable consisting of zero or more packages.

An application file tree can either be created manually or by using the tool simba.

myapp
-— main.c
—-— Makefile

Development workflow

Build and run often! More to be added, hopefully.

2.1. Software architecture 9
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Package

A package is a container of modules.

A package file tree can either be created manually or by using the tool simba.

A package file tree must be organized as seen below. This is required by the build framework and Simba tools.

See the inline comments for details about the files and folders contents.

mypkg

—-— mypkg

| -- doc # package
| -— __init___.py

| -— src # package
| | —— mypkg

| | | —-— modulel.c

| | \ —— modulel.h

| | -- mypkg.h # package
| | —-— mypkg.mk # package
| -— tst # package
| —— modulel

| -— main.c

| -— Makefile

—— setup.py

documentation

source code

header file
makefile
test code

Development workflow

The package development workflow is fairly straight forward. Suppose we want to add a new module to the file tree
above. Create src/mypkg/module2.h and src/mypkg/module?.c, then include mypkg/module2.h in
src/mypkg.h and add mypkg/module?2. c to the list of source files in src/mypkg.mk. Create a test suite for

the module. It consists of the two files t st /module2/main.c and tst/module2/Makefile.

It’s often conveniant to use an existing modules’ files as skeleton for the new module.

After adding the module module? the file tree looks like this.

mypkg

-— mypkg

| —— doc

| - init 190%

| —— src

| | - mypkg

| | \ -— modulel.c
| | | —— modulel.h
| | | —— module2.c
| | \ -— module2.h
| | -— mypkg.h

| | - mypkg.mk

| -— tst

| —— modulel

| | —-— main.c

| | —— Makefile
| —— module?2

| —-— main.c

| —— Makefile
—-— setup.py

Now, build and run the test suite to make sure the empty module implementation compiles and can be executed.

10
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$ cd tst/module2
$ make -s run

Often the module development is started by implementing the module header file and at the same time write test cases.
Test cases are not only useful to make sure the implementation works, but also to see how the module is intended to
be used. The module interface becomes cleaner and easier to use it you actually start to use it yourself by writing test
cases! All users of your module will benefit from this!

So, now we have an interface and a test suite. It’s time to start the implementation of the module. Usually you write
some code, then run the test suite, then fix the code, then run the tests again, then you realize the interface is bad,
change it, change the implementation, change the test, change, change... and so it goes on until you are satisfied with
the module.

Try to update the comments and documentation during the development process so you don’t have to do it all in the
end. It’s actually quite useful for yourself to have comments. You know, you forget how to use your module too!

The documentation generation framework uses doxygen, breathe and sphinx. That means, all comments in the source
code should be written for doxygen. Breathe takes the doxygen output as input and creates input for sphinx. Sphinx
then generates the html documentation.

Just run make in the doc folder to generate the html documentation.

$ cd doc
$ make
$ firefox _build/html/index.html # open the docs in firefox

Namespaces

All exported symbols in a package must have the prefix <package>_<module>_. This is needed to avoid names-
pace clashes between modules with the same name in different packages.

There cannot be two packages with the same name, for the namespace reason. All packages must have unique names!
There is one exception though, the three Simba packages; kernel, drivers and slib. Those packages does not have the
package name as prefix on exported symbols.

int mypackage_modulel_foo (void) ;

int mypackage_module2_bar (void) ;

Module

A module is normally a header and a source file.

2.1.4 Configuration

Standard Library

The Library Reference is configured at compile time using defines named CONFIG_x. The default configuration
includes most functionality, as most application wants that. If an application has special requirements, for example
memory constraints, it has to be configured to remove unnecessaray functionality.

2.1. Software architecture 11
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Search order

Highest priority first.
1. Command line as CDEFS_EXTRA="<configuration variable>=<value>".
2. Afile named config.h in the application root folder.

3. The default configuration file, src/config_default.h.

Variables

All configuration variables are listed below. Their default values are defined in src/config_default.h.

Defines

CONFIG_SYS_CONFIG_STRING
The system configuration string contains a list of all configration varialbes and their values.

CONFIG_SYS_SIMBA MAIN_ STACK_MAX
Main thread stack size for ports with a fixed size main thread stack.

CONFIG_ASSERT

Assertions are used to check various conditions during the application execution. A typical usage is to validate

function input arguments.

CONFIG_DEBUG
Include more debug information.

CONFIG_FS_CMD_DS18B20_LIST
Debug file system command to list all DS18B20 sensors on the bus.

CONFIG_FS_CMD_ESP WIFI_STATUS
Debug file system command to print the Espressif WiFi status.

CONFIG_FS_CMD_FS_APPEND
Debug file system command to append to a file.

CONFIG_FS_CMD_FS_COUNTERS_LIST
Debug file system command to list all counters.

CONFIG_FS_CMD_FS_COUNTERS_RESET
Debug file system command to set all counters to zero.

CONFIG_FS_CMD_FS_FILESYSTEMS_ LIST
Debug file system command to list all registered file systems.

CONFIG_FS_CMD_FS_LIST
Debug file system command to list all registered file systems.

CONFIG_FS_CMD_FS_FORMAT
Debug file system command to format a file system.

CONFIG_FS_CMD_FS_PARAMETERS_LIST
Debug file system command to list all parameters.

CONFIG_FS_CMD_FS_READ
Debug file system command to read from a file.

12 Chapter 2
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CONFIG_FS_CMD_FS_WRITE
Debug file system command to write to a file.

CONFIG_FS_CMD_I2C_READ
Debug file system command to read from a i2c bus.

CONFIG_FS_CMD_I2C_WRITE
Debug file system command to write to a i2¢ bus.

CONFIG_FS_CMD_LOG_LIST
Debug file system command to list all log objects.

CONFIG_FS_CMD_LOG_PRINT

Debug file system command to create a log entry and print it. Mainly used for debugging.

CONFIG_FS_CMD_LOG_SET_LOG_MASK
Debug file system command to set the log mask of a log object.

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST
Debug file system command to list all network interfaces.

CONFIG_FS_CMD_PIN READ
Debug file system command to read the current value of a pin.

CONFIG_FS_CMD_PIN_SET MODE
Debug file system command to set the mode of a pin.

CONFIG_FS_CMD_PIN_WRITE
Debug file system command to write a value to a pin.

CONFIG_FS_CMD_PING_PING
Debug file system command to ping a host.

CONFIG_FS_CMD_SERVICE_LIST
Debug file system command to list all services.

CONFIG_FS_CMD_SERVICE_START
Debug file system command to start a service.

CONFIG_FS_CMD_SERVICE_STOP
Debug file system command to stop a services.

CONFIG_FS_CMD_SETTINGS_LIST
Debug file system command to list all settings.

CONFIG_FS_CMD_SETTINGS_READ
Debug file system command to read the value of a setting.

CONFIG_FS_CMD_SETTINGS_RESET
Debug file system command to reset the settings to their original values.

CONFIG_FS_CMD_SETTINGS_WRITE
Debug file system command to write a value to a setting.

CONFIG_FS_CMD_SYS_ CONFIG
Debug file system command to print the system configuration.

CONFIG_FS_CMD_SYS_INFO
Debug file system command to print the system information.

CONFIG_FS_CMD_SYS_UPTIME
Debug file system command to print the system uptime.

2.1. Software architecture
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CONFIG_FS_CMD_THRD_LIST
Debug file system command to list threads’ information.

CONFIG_FS_CMD_THRD_SET LOG_MASK
Debug file system command to set the log mask of a thread.

CONFIG_FS_CMD_USB_DEVICE_LIST
Debug file system command to list all USB devices.

CONFIG_FS_CMD_USB_HOST LIST
Debug file system command to list all USB devices connected to the USB host.

CONFIG_FS_PATH_MAX
The maximum length of an absolute path in the file system.

CONFIG_MONITOR_ THREAD
Start the monitor thread to gather statistics of the scheulder.

CONFIG_PREEMPTIVE_SCHEDULER
Use a preemptive scheduler.

CONFIG_PROFILE_STACK
Profile the stack usage in runtime. It’s a cheap operation and is recommended to have enabled.

CONFIG_SETTINGS_AREA SIZE
Size of the settings area. This size MUST have the same size as the settings generated by the settings.py script.

CONFIG_SHELL COMMAND_MAX
Maximum number of characters in a shell command.

CONFIG_SHELL_HISTORY_ SIZE
Size of the shell history buffer.

CONFIG_SHELL_ MINIMAL
Minimal shell functionality to minimize the code size of the shell module.

CONFIG_SHELL_PROMPT
The shell prompt string.

CONFIG_SOCKET_RAW
Raw socket support.

CONFIG_SPIFFS
SPIFFS is a flash file system applicable for boards that has a reasonably big modifiable flash.

CONFIG_START_CONSOLE
Start the console device (UART/USB CDC) on system startup.

CONFIG_START CONSOLE_ DEVICE_INDEX
Console device index.

CONFIG_START CONSOLE_UART BAUDRATE
Console UART baudrate.

CONFIG_START CONSOLE USB_ CDC_CONTROL_ INTERFACE
Console USB CDC control interface number.

CONFIG_START_ CONSOLE_USB_CDC_ENDPOINT_IN
Console USB CDC input endpoint.

CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT
Console USB CDC output endpoint.

14 Chapter 2. User Guide
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CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION
Wait for the host to connect after starting the console.

CONFIG_START_ FILESYSTEM
Configure a default file system.

CONFIG_START_ FILESYSTEM ADDRESS
Configure a default file system start address.

CONFIG_START FILESYSTEM SIZE
Configure a default file system size.

CONFIG_START_NETWORK
Setup the ip stack and connect to all configured networks.

CONFIG_START NETWORK INTERFACE WIFI_ CONNECT_TIMEOUT
WiFi connect timeout is seconds.

CONFIG_START NETWORK_ INTERFACE WIFI_ SSID
SSID of the WiFi to connect to.

CONFIG_START NETWORK INTERFACE WIFI PASSWORD
Password of the WiFi to connect to.

CONFIG_START SHELL
Start a shell thread communication over the console channels.

CONFIG_START_SHELL_PRIO
Shell thread priority.

CONFIG_START SHELL STACK SIZE
Shell thread stack size in words.

CONFIG_STD_OUTPUT_BUFFER_MAX
Maximum number of bytes in the print output buffer.

CONFIG_SYSTEM TICK_FREQUENCY
System tick frequency in Hertz.

CONFIG_THRD_CPU_USAGE
Calculate thread CPU usage.

CONFIG_THRD_ENV
Each thread has a list of environment variables associated with it. A typical example of an environment variable
is “CWD” - Current Working Directory.

CONFIG_THRD_ IDLE_STACK SIZE
Stack size of the idle thread.

CONFIG_THRD TERMINATE
Threads are allowed to terminate.

CONFIG_USB_DEVICE_VID
USB device vendor id.

CONFIG_USB_DEVICE_PID
USB device product id.

IwlP

Use config.h to fully configure IwIP and all of its modules. You do not need to define every option that IwIP
provides; if you do not define an option, a default value will be used. Therefore, your config.h provides a way to

2.1. Software architecture 15
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override much of the behavior of IwIP.

By default Simba overrides a few of the variables in src/inet/lwipopts.h.

Module support (Code size)

Enabling and disabling modules You can tune your code size by only compiling the features you really need. The
following is a list of what gets compiled in “out of the box™ with 1wIP.

Default inclusions:
o ARP (LWIP_ARP)
P and fragmentation (IP_FRAG) and reassembly (IP_REASSEMBLY)

e Raw IP PCB support (LWIP_RAW)

UDP (LWIP_UDP) and UDP-Lite (LWIP_UDPLITE)
e TCP (LWIP_TCP) — this is a big one!
* Statistics (LWIP_STATS)
Default exclusions:
e DHCP (LWIP_DHCP)
* AUTOIP (LWIP_AUTOIP)
* SNMP (LWIP_SNMP)
o IGMP (LWIP_IGMP)
* PPP (PPP_SUPPORT)

If you would like to change this, then you just need to set the options listed below. For example, if you would like to
disable UDP and enable DHCP, the following config.h file would do it:

/+ Disable UDP =«/
#define LWIP_UDP O

/+ Enable DHCP =«/
#define LWIP_DHCP 1

Memory management (RAM usage)

Memory pools In an embedded environment, memory pools make for fast and efficient memory allocation. 1wIP
provides a flexible way to manage memory pool sizes and organization.

IwIP reserves a fixed-size static chunk of memory in the data segment, which is subdivided into the various pools
that lwip uses for the various data structures. For example, there is a pool just for struct tcp_pcb’s, and another pool
just for struct udp_pcb’s. Each pool can be configured to hold a fixed number of data structures; this number can be
changed in the config.h file by changing the various MEMP_ NUM_ « values. For example, MEMP_NUM_TCP_PCB
and MEMP_ NUM_UDP_ PCB control the maximum number of tcp_pcb and udp_pcb structures that can be active in the
system at any given time.

It is also possible to create custom memory pools in addition to the standard ones provided by IwIP.

16 Chapter 2. User Guide
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Dynamic allocation: mem_malloc IwIP uses a custom function mem_malloc for all dynamic allocation; therefore,
it is easy to change how IwIP uses its RAM. There are three possibilities provided out-of-the-box:

1. (default) IwIP’s custom heap-based mem_malloc. By default, IWIP uses a statically-allocated chunk of memory
like a heap for all memory operations. Use MEM_SIZE to change the size of the IwIP heap.

2. C standard library malloc and free. If you wish to have IwIP use the standard library functions provided by your
compiler/architecture, then define the option MEM_LIBC_MALLOC.

3. Memory pools. 1wIP can also emulate dynamic allocation using custom memory pools (see that chapter for
more information). This involves the options MEM_USE_POOLS and MEMP_USE_CUSTOM_POOLS and a
new custom file lwippools.h.

Understanding/changing memory usage 1wIP uses memory for:
* code (depending on your system, may use ROM instead of RAM)
* statically allocated variables (some initialized, some not initialized)
* task stack
¢ dynamically allocated memory
— heap
— memp pools

Unless you use a C library heap implementation (by defining MEM_LIBC_MALLOC to 1), dynamically allocated
memory must be statically allocated somewhere. This means you reserve a specific amount of memory for the heap or
the memp pools from which the code dynamically allocates memory at runtime.

The size of this heap and memp pools can be adjusted to save RAM:
There are 3 types of pbufs:
* REF/ROM, RAM and POOL. PBUF_POOL_SIZE * PRUF_POOL_BUFSIZE only refers to type POOL.

* RAM pbufs are allocated in the memory defined by MEM_SIZE (this memory is not used much aside from
RAM pbufs) - this is the heap and it is allocated as mem_memory.

* REF/ROM pbufs as well as pcbs and some other stuff is allocated from dedicated pools per structure type. The
amount of structures is defined by the various MEMP_NUM__ defines. Together, this memory is allocated as
memp_memory and it includes the pbuf POOL.

However, if you define MEMP_MEM_MALLOC to 1 in your config.h, every piece of dynamically allocated memory
will come from the heap (the size of which is defined by MEM_SIZE). If you then even define MEM_LIBC_MALLOC
to 1, too, IwIP doesn’t need extra memory for dynamically allocated memory but only uses the C library heap instead.
However, you then have to make sure that this heap is big enough to run your application.

To tweak the various MEMP_NUM__ defines, define LWIP_STATS=1 and LWIP_STATS_DISPLAY=1 and call
stats_display() to see how many entries of each pool are used (or have a look at the global variable lwip_stats
instead).

Fine-tuning even more

To see the options that you can set, open 3pp/lwip-1.4.1/src/include/lwip/opt.h. This file is fully commented and
explains how many of the options are used.

2.1. Software architecture 17


https://github.com/eerimoq/simba/blob/10.1.0/3pp/lwip-1.4.1/src/include/lwip/opt.h

Simba Documentation, Release 10.1.0

2.1.5 Build

system

The Simba build system is based on GNU Make.

Targets
Name Description
all Compile and link the application.
clean Remove all generated files and folders.
new clean + all
upload all + Upload the application to the device.
console Open a serial console on /dev/arduino with baudrate BAUDRATE.
run all + upload + Wait for application output.
run-debugger | Run the application in the debugger, break at main.
report Print the test report from a previous run.
test run + report
release Compile with NASSERT=yes and NDEBUG=yes.
size Print application size information.
help Show the help.

Variables

There are plenty of make variables used to control the build process. Below is a list of the most frequently used
variables. The advanced user may read the make files in make.

Name Description

SIMBA_ROQTPath to the Simba root folder.

BOARD The BOARD variable selects which board to build for. It can be assigned to one of the boards listed
here. For example, the command to build for Arduino Due is make BOARD=arduino_due.

BAU- Serial port baudrate used by console and run targets.

DRATE

VERSION The application version string. Usually on the form <major>.<minor>.<revision>.

SET- Path to the settings file.

TINGS_INI

INC Include paths.

SRC Source files (.c, .asm, .rs).

CFLAGS_EXTRsra flags passed to the compiler.

LD- Extra flags passed to the linker.

FLAGS_EXTRA

NASSERT Build the application without assertions.

2.1.6 simba

The program simba is used to manage Simba packages and applications.

The main purpose of simba is to distribute software in the Simba community, just like pip for Python.

How to create an application skeletorn

The code block below shows how to create an new application using simba. After the application has been created, it
is built and executed.

18
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$ mkdir myapp

$ cd myapp

$ simba application init
Application name [foo]: <Enter>
Author [erik]: <Enter>

Version [0.3.0]: <Enter>

S tree

-— main.c

—-— Makefile

$ make -s run

How to create a package

The code block below shows how to create a new package using simba. After the package has been created, the
generated test suite is built and executed.

$ mkdir mypkg

$ cd mypkg

$ simba package init
Package name [foo]: <Enter>
Author [erik]: <Enter>
Version [0.3.0]: <Enter>

S tree

—— about.rst

—-— api-reference.rst
—-— conf.py

—-— doxygen.cfg

—— index.rst

—-— Makefile

-— mypkg

| —-— hello.rst

—-— requirements.txt
—— sphinx.mk

-— __init__ .py

-— src

| -— mypkg

| | -— hello.c

| | -— hello.h

| —-— mypkg.h

| -— mypkg.mk

-— hello
-— main.c
-— Makefile
—-— setup.py
$ cd mypkg/tst/hello
S make -s test

In the output from t ree below, two files may catch your eyes; setup.py and __init__.py. Those are Python files and
are often seen in Python packages. They are present in a Simba package because Simba uses the Python tool pip to
release and install packages. The idea is that everyone that implements a useful package should release it and make it
available for other users to install, just as Python!

2.1. Software architecture 19
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How to release a package

This is how to release a package. Two files are created, one with the suffix tar. gz and one with the suffix .whl.
The .whl-file is input to the installation command, described in the next section.

Secd ../ /..

$ simba package release

$ tree dist

dist

-— mypkg-0.l-py2.py3-none—any.whl
-— mypkg-0.l.tar.gz

How to install a package

This is how to install a package in $ { SIMBA_ROOT} /dist-packages.

$ simba package install dist/mypkg-0.l-py2.py3-none-any.whl
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CHAPTER 3

Developer Guide

This guide is intended for developers of the Simba Embedded Programming Platform. Users are advised to read the
User Guide instead.

Contents:

3.1 Boards and mcus

A board is the top level configuration entity in the build framework. It contains information about the MCU and the
pin mapping.
In turn, the MCU contains information about available devices and clock frequencys in the microcontroller.

See src/boards/ and src/mcus for available configurations.

Only one MCU per board is supported. If there are two MCU:s on one physical board, two board configurations have
to be created, one for each MCU.

The porting guide Porting shows how to port Simba to a new board.

3.2 Threads and channels

A thread is the basic execution entity. A scheduler controls the execution of threads.

A simple thread that waits to be resumed by another thread.

#include "simba.h"

void xmy_thread_main(void xarg_p)
{
UNUSED (arg_p) ;

while (1) {

thrd_suspend (NULL) ;

std_printf (FSTR("Thread resumed.\r\n"));
}

return (NULL);
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Threads usually communicates over channels. There are two kinds of channels; queue and event. Both implement-
ing the same abstract channel interface (see src/kernel/chan.h). This abstraction makes channel very powerful as a
synchronization primitive. They can be seen as limited functionality file descriptors in linux.

The most common channel is the queue. It can be either synchronous or semi-asynchronous. In the synchronous
version the writing thread will block until all written data has been read by the reader. In the semi-asynchronous
version the writer writes to a buffer within the queue, and only blocks all data does not fit in the buffer. The buffer size
is selected by the application.

3.3 F

ile tree

simba — this directory

-- 3pp - third party products

-— bin - executables and scripts

—-— doc — documentation source

—-— environment - environment setup

—-— examples - example applications

—— LICENSE — license

-— make - build and run files

—-— README.rst - readme

—-— setup.sh - setup script

-— src - source code directory

| -— alloc - alloc package

| —— boards - board configurations

| —— collections - collections package

| —— debug - debug package

| —-— drivers - drivers package

| —— encode - encode package

| —-— filesystems - filesystems package

| —— hash - hash package

| -— inet - inet package

| —-— kernel - kernel package

| —-— mcus - mcu configurations

| -— multimedia - multimedia package

| —— oam - oam package

| —-— sync - sync package

| -— text - text package

| —— simba.h — includes all package headers
| —— simba.mk - build system configuration
-— tst - test suites

| -— alloc - alloc package test suite

| —— collections - collections package test suite
| —-— debug - debug package test suite

| —-— drivers - drivers package test suite

| —— encode - encode package test suite

| —-— filesystems - filesystems package test suite
| —— hash - hash package test suite

| —-— inet - inet package test suite

| —-— kernel - kernel package test suite

| -— multimedia - multimedia package test suite
| —— oam - oam package test suite

| —-— sync - sync package test suite

| -— text - text package test suite

—— VERSION.txt - “Simba’ version
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3.4 Testing

To ensure high code quility each module is tested extensively by many test suites. The test suites are executed both on
native Linux and on many of the supported boards. See 7est suites for a list of all test suites that are executed before
each release.

The native Linux test suites are executed automatically on each commit.
Test result: https://travis-ci.org/eerimog/simba

Code coverage: https://codecov.io/gh/eerimoq/simba

3.4.1 Hardware setup

Below is a picture of all supported boards connected to a USB hub. The USB hub is connected to a linux PC (not in
the picture) that executes test suites on all boards.

Fig. 3.1: The boards are (from left to right): Arduino Nano, Arduino Mega, Arduino Due, STM32VLDISCOVERY,
ESP-12E Development Board and ESP-01

A short description of the setup:
e The DS3231 device (on the breadboard to the left) is connected over i2c to the Arduino Mega.

e CANO is connected to CAN1 on the Arduino Due. The CAN driver is tested by sending frames between the two
CAN devices.

* The UART of the STM32VLDISCOVERY board is connected to a serial to USB adaptor. DTR on the adaptor
is used to reset the board.

e The ESP-12E Development Board also has a serial to USB adaptor connected. RTS is used to set the board in
flashing mode (GPIO0) and DTR is used to reset the board (REST).

3.4.2 Test suites

Below is a list of all test suites that are executed before every release. They are listed per board.
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3.4.3 Arduino Due

* kernel/sys

e kernel/thrd

* kernel/time

e kernel/timer

* sync/bus

* sync/event

* sync/queue

* sync/rwlock

* sync/sem

* collections/binary_tree
* collections/bits

¢ collections/fifo

* collections/hash_map
* alloc/circular_heap

* alloc/heap

* text/configfile

* text/std

* text/re

 debug/log

* oam/settings

¢ oam/shell

* filesystems/fs

* filesystems/spiffs

* encode/base64

* encode/json

* hash/crc

* hash/shal

* inet/http_server

* inet/http_websocket_client
* inet/http_websocket_server
* inet/inet

* inet/mqtt_client

* inet/ping

e drivers/chipid

e drivers/can
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https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/time/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/bus/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/event/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/queue/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/rwlock/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/sem/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/binary_tree/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/bits/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/fifo/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/hash_map/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/circular_heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/configfile/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/std/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/re/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/debug/log/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/settings/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/shell/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/fs/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/spiffs/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/base64/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/json/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/crc/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/sha1/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/inet/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/mqtt_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/ping/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/chipid/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/can/main.c
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¢ drivers/flash

e drivers/pin

3.4.4 Arduino Mega

* kernel/sys

e kernel/thrd

e kernel/time

e kernel/timer

* sync/bus

e sync/event

e sync/queue

* sync/rwlock

* sync/sem

¢ collections/binary_tree
¢ collections/bits

* collections/fifo

* collections/hash_map
e alloc/circular_heap

e alloc/heap

* text/configfile

* text/std

* text/re

* debug/log

* oam/settings

* oam/shell

¢ filesystems/fat16

* filesystems/fs

* encode/base64

* hash/crc

* hash/shal

* inet/http_websocket_client
* inet/http_websocket_server
* inet/inet

* inet/mqtt_client

* inet/ping

e drivers/adc
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https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/flash/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/pin/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/time/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/bus/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/event/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/queue/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/rwlock/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/sem/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/binary_tree/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/bits/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/fifo/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/hash_map/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/circular_heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/configfile/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/std/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/re/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/debug/log/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/settings/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/shell/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/fat16/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/fs/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/base64/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/crc/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/sha1/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/inet/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/mqtt_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/ping/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/adc/main.c
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e drivers/analog_input_pin
e drivers/ds3231
e drivers/sd

e drivers/pin

3.4.5 Arduino Nano

e drivers/ds18b20
e drivers/analog_output_pin
e drivers/exti

¢ drivers/owi

3.4.6 Arduino Pro Micro

* kernel/sys
* kernel/thrd

¢ kernel/timer

3.4.7 Arduino Uno
3.4.8 Cygwin
3.4.9 ESP-01

* kernel/sys
e kernel/thrd

¢ kernel/timer

3.4.10 ESP-12E Development Board

* kernel/sys

e kernel/thrd

e kernel/timer

* sync/bus

* sync/event

e sync/queue

* sync/rwlock

* sync/sem

* collections/binary_tree

¢ collections/bits
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https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/analog_input_pin/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/ds3231/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/sd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/pin/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/ds18b20/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/analog_output_pin/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/exti/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/owi/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/bus/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/event/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/queue/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/rwlock/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/sem/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/binary_tree/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/bits/main.c
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* collections/fifo

¢ collections/hash_map

e alloc/circular_heap

* text/std

* text/re

* debug/log

e oam/shell

* encode/base64

* encode/json

* hash/crc

* hash/shal

* inet/http_websocket_client
* inet/http_websocket_server
* inet/inet

* inet/mqtt_client

* inet/network_interface/wifi_esp
* inet/ping

e drivers/pin

* filesystems/fs

* filesystems/spiffs

3.4.11 Linux

* kernel/sys

e kernel/thrd

e kernel/time

* kernel/timer

* sync/bus

* sync/chan

* sync/event

* sync/queue

* sync/rwlock

* sync/sem

¢ collections/binary_tree
* collections/bits
* collections/fifo

¢ collections/hash_map
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https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/fifo/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/hash_map/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/circular_heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/std/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/re/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/debug/log/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/shell/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/base64/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/json/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/crc/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/sha1/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/inet/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/mqtt_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/network_interface/wifi_esp/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/ping/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/drivers/pin/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/fs/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/spiffs/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/time/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/bus/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/chan/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/event/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/queue/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/rwlock/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/sem/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/binary_tree/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/bits/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/fifo/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/hash_map/main.c

Simba Documentation, Release 10.1.0

* alloc/circular_heap
e alloc/heap

* text/configfile

* text/std

* text/re

* debug/log

e oam/service

* oam/settings

* oam/shell

* filesystems/fat16

* filesystems/fs

* filesystems/spiffs
 encode/base64

* encode/json

* hash/crc

* hash/shal

* inet/http_server

* inet/http_websocket_client
* inet/http_websocket_server
* inet/inet

* inet/mqtt_client

* inet/ping

¢ multimedia/midi

3.4.12 Nano32

* kernel/sys

* kernel/thrd

e kernel/timer

* sync/bus

* sync/event

* sync/queue

* sync/rwlock

* sync/sem

* collections/binary_tree
* collections/bits

¢ collections/fifo
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https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/circular_heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/configfile/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/std/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/re/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/debug/log/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/service/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/settings/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/shell/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/fat16/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/fs/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/filesystems/spiffs/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/base64/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/json/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/crc/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/sha1/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/inet/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/mqtt_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/ping/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/multimedia/midi/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/bus/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/event/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/queue/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/rwlock/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/sem/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/binary_tree/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/bits/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/fifo/main.c
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¢ collections/hash_map

e alloc/circular_heap

e text/std

* text/re

* debug/log

e oam/shell

* encode/base64

* encode/json

* hash/crc

* hash/shal

* inet/http_websocket_client
* inet/http_websocket_server
* inet/inet

* inet/ping

3.4.13 Particle 10 Photon

* kernel/sys

e kernel/thrd

* kernel/time

* kernel/timer

* sync/bus

* sync/event

* sync/queue

* sync/rwlock

* sync/sem

e collections/binary_tree
* collections/bits

* collections/fifo

e collections/hash_map
e alloc/circular_heap

* text/std

* text/re

* debug/log

e oam/shell

* encode/base64

* encode/json
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https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/hash_map/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/circular_heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/std/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/re/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/debug/log/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/shell/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/base64/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/json/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/crc/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/sha1/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/inet/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/ping/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/time/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/bus/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/event/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/queue/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/rwlock/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/sem/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/binary_tree/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/bits/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/fifo/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/hash_map/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/circular_heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/std/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/re/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/debug/log/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/shell/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/base64/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/json/main.c
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hash/crc

hash/shal
inet/http_websocket_client
inet/http_websocket_server
inet/inet

inet/mqtt_client

inet/ping

3.4.14 STM32F3DISCOVERY

3.4.15 STM32VLDISCOVERY

kernel/sys

kernel/thrd
kernel/timer

sync/bus

sync/event

sync/queue
sync/rwlock

sync/sem
collections/binary_tree
collections/bits
collections/fifo
collections/hash_map
alloc/circular_heap
text/std

text/re

debug/log

oam/shell
encode/base64
encode/json

hash/crc

hash/shal
inet/http_websocket_client
inet/http_websocket_server
inet/inet

inet/mqtt_client
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https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/crc/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/sha1/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/inet/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/mqtt_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/ping/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/sys/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/thrd/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/kernel/timer/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/bus/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/event/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/queue/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/rwlock/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/sync/sem/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/binary_tree/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/bits/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/fifo/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/collections/hash_map/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/alloc/circular_heap/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/std/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/text/re/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/debug/log/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/oam/shell/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/base64/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/encode/json/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/crc/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/hash/sha1/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_client/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/http_websocket_server/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/inet/main.c
https://github.com/eerimoq/simba/blob/10.1.0/tst/inet/mqtt_client/main.c
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* inet/ping

e drivers/pin

3.5 Releasing

Follow these steps to create a new release:

1. Write the new version in VERSION.txt. The version should hace the format
<major>.<minor>.<revision>.
Increment <ma jor> for non-backwards compatible changes.
Increment <minor> for new features.
Increment <revision> for bug fixes.

2. Write the new version in package . json. This file is used by PlatformlO 3 to find the current Simba release.

3. Run the test suites and generate the documentation.
make test-all-boards
make release-test

4. Generate files for Arduino.
make arduino

5. Add the new releases to make/arduino/<family>/package_simba_<family>_index. json.
The sha256 sums of the zip-archives are calculated by make arduino and written to
simba-arduino/«.sha256.

6. Make sure that the blink example works in the Arduino IDE.

7. Commit the changes, and tag the commit with the new version.

8. Push the new commit and tag.

9. Copy the Simba Arduino releases to SourceForge.
scp simba-arduino/simba-arduino-avr—-*.zip <user>Q@frs.sourceforge.net:/home/frs/project/simba-arc
scp simba-arduino/simba-arduino-sam-x.zip <user>Q@frs.sourceforge.net:/home/frs/project/simba-arc
scp simba-arduino/simba-arduino-esp-+*.zip <user>@frs.sourceforge.net:/home/frs/project/simba-arc
scp simba-arduino/simba-arduino-esp32-*.zip <user>@frs.sourceforge.net:/home/frs/prioject/simba-e
scp make/arduino/avr/package_simba_avr_index.json <user>Q@frs.sourceforge.net:/home/|frs/project/s
scp make/arduino/sam/package_simba_sam_index.json <user>Q@frs.sourceforge.net:/home/|frs/project/s
scp make/arduino/esp/package_simba_esp_index. json <user>Qfrs.sourceforge.net:/home/|frs/project/s
scp make/arduino/esp32/package_simba_esp32_index.json <user>Q@frs.sourceforge.net:/home/frs/proje

10. Download the release zip-file from Github and calculate its SHA1

checksum. Upload the zip-file to sourceforge and add the new releases to
make/platformio/manifest. json.

wget https://github.com/eerimoqg/simba/archive/<version>.zip
shalsum <version>.zip

scp

<version>.zip <user>@frs.sourceforge.net:/home/frs/project/simba-platformio/

11.
12.

Commit and push.

Done.
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3.6 Porting

Often the board you want to use in your project is not yet supported by Simba. If you are lucky, Simba is already
ported to the MCU on your board. Just create a folder with you board name in src/boards/ and populate it with the
board.h,board.c and board.mk. If Simba is not ported to your MCU, the kernel and drivers has to be ported.

3.6.1 Kernel

Porting the kernel is a matter of configuring the system tick timer and inplement a few locking primitives. If you are
familiar with your CPU, the port can be implemented quickly.

A kernel port is roughly 300 lines of code.

Kernel ports are implemented in src/kernel/ports.

3.6.2 Drivers

The required work to port the drivers depends of which drivers you are intrested in. The more drivers you have to port,
the longer time it takes, obviously.

A drivers port is roughly 100 lines of code per driver.

Drivers ports are implemented in src/drivers/ports.
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CHAPTER 4

Boards

The boards supported by Simba.

4.1 Arduino Due

4.1.1 Pinout
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4.1.2 Default system features

The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

¢ Console.
* File system.

* Debug shell.
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4.1.3 Drivers

Supported drivers for this board.
* adc — Analog to digital convertion
e analog_input_pin — Analog input pin
e can — CAN bus
¢ chipid — Chip identity
» dac — Digital to analog convertion
* exti — External interrupts
* flash — Flash memory
¢ i2¢_soft — Software 12C
* mcp2515 — CAN BUS chipset
¢ pin — Digital pins
e sd — Secure Digital memory
* spi — Serial Peripheral Interface
 uart — Universal Asynchronous Receiver/Transmitter
* usb — Universal Serial Bus

e usb_host — Universal Serial Bus - Host

4.1.4 Library Reference

Read more about board specific functionality in the Arduino Due module documentation in the Library Reference.

4.1.5 Memory usage

Below is the memory usage of two applications:

¢ The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.
See the list of Default system features above for a summary.

Application Flash | RAM
minimal-configuration | 19912 | 5256
default-configuration 93360 | 10902

4.1.6 Default configuration

Default Standard Library configuration.

Name Value
CONFIG_ASSERT 1
CONFIG_DEBUG 1

Continued on next page
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Table 4.1 — continued from previous page

Name Value

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

UG G (U (U U U U U (U (ORI NI [N RN RN U U (U RN JFURN |FUIN VI U (U U JFUIN [N U U U U N U N o]

CONFIG_FS_CMD_USB_HOST_LIST

CONFIG_FS_PATH_MAX 64
CONFIG_MONITOR_THREAD 1
CONFIG_PREEMPTIVE_SCHEDULER 0
CONFIG_PROFILE_STACK 1
CONFIG_SETTINGS_AREA_SIZE 256
CONFIG_SHELL_COMMAND_MAX 64
CONFIG_SHELL_HISTORY_SIZE 768
CONFIG_SHELL_MINIMAL 0
CONFIG_SHELL_PROMPT “$
CONFIG_SOCKET_RAW 1
CONFIG_SPIFFS 1
CONFIG_START_CONSOLE CONFIG_START_CONSOLE_UART
CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400

Continued on next page
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Table 4.1 — continued from previous page

Name Value
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 1
CONFIG_START_FILESYSTEM_ADDRESS 0x000e0000
CONFIG_START_FILESYSTEM_SIZE 32768
CONFIG_START _NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START_NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 1
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 1536
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 384
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.1.7 Homepage

https://www.arduino.cc/en/Main/ArduinoBoardDue

4.1.8 Mcu

sam3x8e
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4.2 Arduino Mega

4.2.1 Pinout
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4.2.2 Default system features
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The default configuration includes those major features. They are all initialized by sys_start () at the startup of

the application.
* Console.

e Debug shell.

4.2.3 Drivers

Supported drivers for this board.

* adc — Analog to digital convertion

e analog_input_pin — Analog input pin

* analog_output_pin — Analog output pin

ds18b20 — One-wire temperature sensor

ds3231 — RTC clock

4.2. Arduino Mega
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* exti — External interrupts

e i2c—1I2C

e i2¢_soft — Software 12C

* mcp2515 — CAN BUS chipset

e nrf24101 — Wireless communication
* owi — One-Wire Interface

e pin — Digital pins

e pwm — Pulse width modulation

e sd — Secure Digital memory

* spi — Serial Peripheral Interface

e uart — Universal Asynchronous Receiver/Transmitter
e uart_soft — Bitbang UART

» watchdog — Hardware watchdog

4.2.4 Library Reference

Read more about board specific functionality in the Arduino Mega module documentation in the Library Reference.

4.2.5 Memory usage

Below is the memory usage of two applications:

* The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.
See the list of Default system features above for a summary.

Application Flash | RAM
minimal-configuration | 11186 | 1021
default-configuration 57558 | 3705

4.2.6 Default configuration

Default Standard Library configuration.

Name Value

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

—_| = = =] ] =] =] =

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

Continued on next page
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Table 4.2 — continued from previous page

Name

Value

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

CONFIG_FS_CMD_USB_HOST_LIST
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CONFIG_FS_PATH_MAX

(@)
=

CONFIG_MONITOR_THREAD

CONFIG_PREEMPTIVE_SCHEDULER

O =

CONFIG_PROFILE_STACK

1

CONFIG_SETTINGS_AREA_SIZE

256

CONFIG_SHELL_COMMAND_MAX

64

CONFIG_SHELL_HISTORY_SIZE

768

CONFIG_SHELL_MINIMAL

0

CONFIG_SHELL_PROMPT

“$ 3

CONFIG_SOCKET_RAW

1

CONFIG_SPIFFS

0

CONFIG_START_CONSOLE

CONFIG_START_CONSOLE_UART

CONFIG_START_CONSOLE_DEVICE_INDEX

0

CONFIG_START_CONSOLE_UART_BAUDRATE

38400

CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE

0

CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN

CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT

CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION

CONFIG_START_FILESYSTEM

CONFIG_START_FILESYSTEM_ADDRESS

OO —| W N

Continued on next page
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Table 4.2 — continued from previous page

Name Value
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START _NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START_NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 1
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 768
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 156
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.2.7 Homepage

https://www.arduino.cc/en/Main/ArduinoBoardMega

4.2.8 Mcu

atmega2560

4.3 Arduino Nano
4.3.1 Pinout

e [ SCKC

PB5 e
o FESET(PCS Y —— | 1B s 150
[CI08

-
RERRREN
EEERNEL
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4.3.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

¢ Console.

4.3.3 Drivers

Supported drivers for this board.
* adc — Analog to digital convertion
* analog_input_pin — Analog input pin
* analog_output_pin — Analog output pin
¢ ds18b20 — One-wire temperature sensor
e ds3231 — RTC clock
* exti — External interrupts
e i2c—1I2C
e i2¢_soft — Software 12C
* mcp2515 — CAN BUS chipset
e nrf24101 — Wireless communication
* owi — One-Wire Interface
e pin — Digital pins
e pwm — Pulse width modulation
e sd — Secure Digital memory
* spi — Serial Peripheral Interface
* uart — Universal Asynchronous Receiver/Transmitter
e uart_soft — Bitbang UART

» watchdog — Hardware watchdog

4.3.4 Library Reference

Read more about board specific functionality in the Arduino Nano module documentation in the Library Reference.

4.3.5 Memory usage

Below is the memory usage of two applications:

* The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.
See the list of Default system features above for a summary.
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Application Flash | RAM
minimal-configuration | 5548 747
default-configuration 10936 | 860

4.3.6 Default configuration

Default Standard Library configuration.

<
L
c
(0]

Name

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

(=] Fol ol fol fo) o) o) Fol Fol Rl Rl Bl Bl ) Kol Kol Jol B fo] Fol fo] Jo] Fol ol fol Fol Fol o] Fo] o) o) Fol Fol ol Rl B N

CONFIG_FS_CMD_USB_HOST_LIST

CONFIG_FS_PATH_MAX 64
CONFIG_MONITOR_THREAD 0
CONFIG_PREEMPTIVE_SCHEDULER 0
CONFIG_PROFILE_STACK 1
CONFIG_SETTINGS_AREA_SIZE 256

Continued on next page
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Table 4.3 — continued from previous page

Name Value
CONFIG_SHELL_COMMAND_MAX 64
CONFIG_SHELL_HISTORY_SIZE 768
CONFIG_SHELL_MINIMAL 1
CONFIG_SHELL_PROMPT “$
CONFIG_SOCKET_RAW 1
CONFIG_SPIFFS 0
CONFIG_START_CONSOLE CONFIG_START_CONSOLE_UART
CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 0
CONFIG_START_FILESYSTEM_ADDRESS 0
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 0
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 768
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 0
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 0
CONFIG_THRD_IDLE_STACK_SIZE 156
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.3.7 Homepage

https://www.arduino.cc/en/Main/ArduinoBoardNano

4.3.8 Mcu

atmega328p
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4.4 Arduino Pro Micro

4.4.1 Pinout

e ok - S—

—SDA—2—[- L& S 21— A3 ——
@-scL—3— o), 20— A2——
—#—a—[-& - -19—AL——
.._5_ n° e T 1-18—A0——
&@-r7—6

—A8—8—

@-2r9—9

PWM Analog SPI 12C Serial Arduino

4.4.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

e Console.

4.4.3 Drivers

Supported drivers for this board.
* adc — Analog to digital convertion
e analog_input_pin — Analog input pin
* analog_output_pin — Analog output pin
* ds18b20 — One-wire temperature sensor
e ds3231 — RTC clock
* exti — External interrupts
e i2c —12C
e i2¢_soft — Software 12C
e mcp2515 — CAN BUS chipset
* nrf24101 — Wireless communication
* owi — One-Wire Interface
 pin — Digital pins

e pwm — Pulse width modulation

44 Chapter 4. Boards



Simba Documentation, Release 10.1.0

* sd — Secure Digital memory

* spi — Serial Peripheral Interface

¢ uart — Universal Asynchronous Receiver/Transmitter

* uart_soft — Bitbang UART

¢ usb — Universal Serial Bus

¢ usb_device — Universal Serial Bus - Device

* watchdog — Hardware watchdog

4.4.4 Library Reference

Read more about board specific functionality in the Arduino Pro Micro module documentation in the Library Refer-

ence.

4.4.5 Memory usage

Below is the memory usage of two applications:

e The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.

See the list of Default system features above for a summary.

Application Flash | RAM
minimal-configuration | 6506 829
default-configuration 10016 | 985

4.4.6 Default configuration

Default Standard Library configuration.

Name

<
L
c
(0]

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

(=] Fol Fo] fol fo) o) fo) Fo] fo] Rl o) Rl ol Kol 1) Ke)

Continued on next page
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Table 4.4 — continued from previous page

Name

Value

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

CONFIG_FS_CMD_USB_HOST_LIST

(=] ol o] fo] He) Kol fo) Fol Fo] Rl Rl Bod B R Nel Rel Reo) B Nl Nl Neo)

CONFIG_FS_PATH_MAX 64
CONFIG_MONITOR_THREAD 0
CONFIG_PREEMPTIVE_SCHEDULER 0
CONFIG_PROFILE_STACK 1
CONFIG_SETTINGS_AREA_SIZE 256
CONFIG_SHELL_COMMAND_MAX 64
CONFIG_SHELL_HISTORY_SIZE 768
CONFIG_SHELL_MINIMAL 1
CONFIG_SHELL_PROMPT “$
CONFIG_SOCKET_RAW 1
CONFIG_SPIFFS 0

CONFIG_START_CONSOLE

CONFIG_START_CONSOLE_USB_CDC

CONFIG_START_CONSOLE_DEVICE_INDEX

0

CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 0
CONFIG_START_FILESYSTEM_ADDRESS 0
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START_NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START_NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 0
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 768

Continued on next page
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Table 4.4 — continued from previous page

Name Value
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 0
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 0
CONFIG_THRD_IDLE_STACK_SIZE 156
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.4.7 Homepage

https://www.sparkfun.com/products/12640

4.4.8 Mcu

atmega32u4

4.4.9 Enter the bootloader

Recover a bricked board by entering the bootloader.

1. Power up the board.

2. Connect RST to GND for a second to enter the bootloader and stay in it for 8 seconds.

4.5 Arduino Uno

4.5.1 Pinout

ATMEGA 82U/16U2 TCSP

foXolel]

4.5. Arduino Uno
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4.5.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

¢ Console.

4.5.3 Drivers

Supported drivers for this board.
* adc — Analog to digital convertion
* analog_input_pin — Analog input pin
* analog_output_pin — Analog output pin
¢ ds18b20 — One-wire temperature sensor
e ds3231 — RTC clock
* exti — External interrupts
e i2c—1I2C
e i2¢_soft — Software 12C
* mcp2515 — CAN BUS chipset
e nrf24101 — Wireless communication
* owi — One-Wire Interface
e pin — Digital pins
e pwm — Pulse width modulation
e sd — Secure Digital memory
* spi — Serial Peripheral Interface
* uart — Universal Asynchronous Receiver/Transmitter
e uart_soft — Bitbang UART

» watchdog — Hardware watchdog

4.5.4 Library Reference

Read more about board specific functionality in the Arduino Uno module documentation in the Library Reference.

4.5.5 Memory usage

Below is the memory usage of two applications:

* The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.
See the list of Default system features above for a summary.
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Application Flash | RAM
minimal-configuration | 5548 747
default-configuration 10936 | 860

4.5.6 Default configuration

Default Standard Library configuration.

Name

<
L
c
(0]

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

CONFIG_FS_CMD_USB_HOST_LIST

(=] Fol ol fol fo) o) o) Fol Fol Rl Rl Bl Bl ) Kol Kol Jol B fo] Fol fo] Jo] Fol ol fol Fol Fol o] Fo] o) o) Fol Fol ol Rl B N

CONFIG_FS_PATH_MAX 64
CONFIG_MONITOR_THREAD 0
CONFIG_PREEMPTIVE_SCHEDULER 0
CONFIG_PROFILE_STACK 1
CONFIG_SETTINGS_AREA_SIZE 256

Continued on next page
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Table 4.5 — continued from previous page

Name Value
CONFIG_SHELL_COMMAND_MAX 64
CONFIG_SHELL_HISTORY_SIZE 768
CONFIG_SHELL_MINIMAL 1
CONFIG_SHELL_PROMPT “$
CONFIG_SOCKET_RAW 1
CONFIG_SPIFFS 0
CONFIG_START_CONSOLE CONFIG_START_CONSOLE_UART
CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 0
CONFIG_START_FILESYSTEM_ADDRESS 0
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 0
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 768
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 0
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 0
CONFIG_THRD_IDLE_STACK_SIZE 156
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.5.7 Homepage

https://www.arduino.cc/en/Main/ArduinoBoardUno

4.5.8 Mcu

atmega328p
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4.6 Cygwin

4.6.1 Pinout

4.6.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

* Console.

* File system.

* Debug shell.

4.6.3 Drivers

Supported drivers for this board.
* adc — Analog to digital convertion
e analog_input_pin — Analog input pin
* analog_output_pin — Analog output pin
» dac — Digital to analog convertion
* exti — External interrupts
* flash — Flash memory
¢ i2c_soft — Software 12C
e pin — Digital pins

e pwm — Pulse width modulation
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* sd — Secure Digital memory
* spi — Serial Peripheral Interface

¢ uart — Universal Asynchronous Receiver/Transmitter

4.6.4 Library Reference

Read more about board specific functionality in the Cygwin module documentation in the Library Reference.

4.6.5 Memory usage

Below is the memory usage of two applications:

* The minimal-configuration application is configured to only include the bare minimum of functionality for the

low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.

See the list of Default system features above for a summary.

Application Flash RAM
minimal-configuration | 304791 | 116704
default-configuration 389783 | 206944

4.6.6 Default configuration

Default Standard Library configuration.

Name

Value

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE
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Continued on next page
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Table 4.6 — continued from previous page

Name

Value

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

CONFIG_FS_CMD_USB_HOST_LIST
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CONFIG_FS_PATH_MAX

(@)
=

CONFIG_MONITOR_THREAD

CONFIG_PREEMPTIVE_SCHEDULER

O =

CONFIG_PROFILE_STACK

CONFIG_SETTINGS_AREA_SIZE

CONFIG_SHELL_COMMAND_MAX

CONFIG_SHELL_HISTORY_SIZE

CONFIG_SHELL_MINIMAL

CONFIG_SHELL_PROMPT

CONFIG_SOCKET_RAW

CONFIG_SPIFFS

CONFIG_START_CONSOLE

CONFIG_START_CONSOLE_UART

CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 1
CONFIG_START_FILESYSTEM_ADDRESS 0
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START_NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START_NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 1
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 768
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 1024

Continued on next page
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Table 4.6 — continued from previous page

Name Value
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.6.7 Homepage

http://www.cygwin.com

4.6.8 Mcu

linux

4.7 ESP-01

4.7.1 Pinout

2 PINOUT,

ESP-01

© a11 Espaz6s injouts
are NOT &V tolerant!

4.7.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

* Console.

* File system.

* Networking.

¢ Debug shell.

4.7.3 Drivers

Supported drivers for this board.

* adc — Analog to digital convertion
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e analog_input_pin — Analog input pin
¢ esp_wifi — Espressif WiFi

 exti — External interrupts

* flash — Flash memory

¢ i2c_soft — Software 12C

e pin — Digital pins

* spi — Serial Peripheral Interface

 uart — Universal Asynchronous Receiver/Transmitter

* uart_soft — Bitbang UART

4.7.4 Library Reference

Read more about board specific functionality in the ESP-01 module documentation in the Library Reference.

4.7.5 Memory usage

Below is the memory usage of two applications:

* The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

e The default-configuration application is built with the default configuration, including a lot more functionality.

See the list of Default system features above for a summary.

Application Flash RAM
minimal-configuration | 268364 | 35616
default-configuration 313164 | 58852

4.7.6 Default configuration

Default Standard Library configuration.

Name

Value

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

[N UV [V VI (VI (U (U (VI U (U U (U [

Continued on next page
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Table 4.7 — continued from previous page

Name

Value

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

U YUY BV VI VI VNI QUG (NUI (IUIY U (UG U U JIUNNY SIS [N [N [V QI [V [T Ny

CONFIG_FS_CMD_USB_HOST_LIST

CONFIG_FS_PATH_MAX

(@)}
=

CONFIG_MONITOR_THREAD

CONFIG_PREEMPTIVE_SCHEDULER

) R

CONFIG_PROFILE_STACK

CONFIG_SETTINGS_AREA_SIZE

CONFIG_SHELL_COMMAND_MAX

CONFIG_SHELL_HISTORY_SIZE

CONFIG_SHELL_MINIMAL

CONFIG_SHELL_PROMPT

CONFIG_SOCKET_RAW

CONFIG_SPIFFS

CONFIG_START_CONSOLE

CONFIG_START_CONSOLE_UART

CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 1
CONFIG_START_FILESYSTEM_ADDRESS 0x0006b000
CONFIG_START_FILESYSTEM_SIZE 0x10000
CONFIG_START_NETWORK 1
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START_NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID

CONFIG_START_SHELL

1

Continued on next page
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Table 4.7 — continued from previous page

Name Value
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 1536
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 768
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.7.7 Homepage

http://espressif.com

4.7.8 Mcu

esp8266

4.7.9 Flashing

1. Connect VCC to 3.3 V and GND to ground.

2. Connect GPIOO to GND.

3. Connect EN/CHPH to 3.3 V.
4. Turn on the power.
5

. Upload the software to Flash using esptool.

4.7.10 Boot from flash

1. Connect VCC to 3.3 V and GND to ground.

2. Connect GPIOO to 3.3 V.
3. Connect EN/CHPH to 3.3 V.

4. Turn on the power.

4.7. ESP-01
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4.8 ESP-12E Development Board

4.8.1 Pinout

ADC ' ) ; a / g RXD

CH_PD o o\ y  GPIO4
GPIO16 J <. " GPIOS
GPIo14 [ . A e GPIOO
GPIO12 Red. e S Grio2
crio13 8 -~ y GPIO15

GND

~ Close
. jumper
for
flashing

GPIO12 GPIO16 GPIOS GPIOO
GPIO13  GPIO15 GPIO14 GPIO4 GPIO2

blog.squix.ch

1

4.8.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

* Console.

* File system.

* Networking.

¢ Debug shell.

4.8.3 Drivers

Supported drivers for this board.
* adc — Analog to digital convertion
* analog_input_pin — Analog input pin
* esp_wifi — Espressif WiFi

* exti — External interrupts
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* flash — Flash memory
* i2c_soft — Software 12C
e pin — Digital pins

* spi — Serial Peripheral Interface

 uart — Universal Asynchronous Receiver/Transmitter

e uart_soft — Bitbang UART

4.8.4 Library Reference

Read more about board specific functionality in the ESP-12E Development Board module documentation in the Li-

brary Reference.

4.8.5 Memory usage

Below is the memory usage of two applications:

¢ The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.

See the list of Default system features above for a summary.

Application Flash RAM
minimal-configuration | 268364 | 35616
default-configuration 313164 | 58868

4.8.6 Default configuration

Default Standard Library configuration.

Name

Value

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

[N RV [V VNI (VI QU U (NUIY (U UITY (UITY G QUGN U U U

Continued on next page
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Table 4.8 — continued from previous page

Name

Value

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

CONFIG_FS_CMD_USB_HOST_LIST

UG RV VI VI NV VI JUNTY (VI UITY JUITY SV I [N SN [ | |V JU )

CONFIG_FS_PATH_MAX

(@)
=

CONFIG_MONITOR_THREAD

(=) N}

CONFIG_PREEMPTIVE_SCHEDULER

CONFIG_PROFILE_STACK

CONFIG_SETTINGS_AREA_SIZE

CONFIG_SHELL_COMMAND_MAX

CONFIG_SHELL_HISTORY_SIZE

CONFIG_SHELL_MINIMAL

CONFIG_SHELL_PROMPT

CONFIG_SOCKET_RAW

CONFIG_SPIFFS

CONFIG_START_CONSOLE

CONFIG_START_CONSOLE_UART

CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 1
CONFIG_START_FILESYSTEM_ADDRESS 0x00300000
CONFIG_START_FILESYSTEM_SIZE 0xFB000
CONFIG_START_NETWORK 1
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START_NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 1
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 1536

CONFIG_STD_OUTPUT_BUFFER_MAX

16

Continued on next page
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Table 4.8 — continued from previous page

Name Value
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 768
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.8.7 Homepage

http://espressif.com

4.8.8 Mcu

esp8266

4.8.9 ESP-12 pinout

ESP-12 T LR R

[50% ][ ¢s {10188\
[SDoT ) INT B}

acm—

On board
Antenna

® When you use the sleep mode, 1016 and RST should be connected
and I016" will output LOW to reset the system at the time of wakeup.

® On every boot/reset/wakeup I015 must keep LOW, I02 must keep HIGH.

4.8.10 Flashing

1. Connect 3.3 V to VCC and ground to GND.

2. Attach the flash jumper (to the right in the picture).

3. Turn on the power.

4. Upload the software to Flash using esptool.

4.8. ESP-12E Development Board
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5. The application starts automatically when the download is completed.

4.8.11 Hardware

* 3.3 V power supply and logical level voltage.
* Boot message at 77400 buad on a virgin board. Blue, red and RGB LEDs turned on.
* 4 MB Flash.

How to determine the Flash size:

$ python esptool.py --port /dev/ttyUSBO flash_id

Connecting...
head: 0 ;total: O
erase size : 0

Manufacturer: e0
Device: 4016

Device 4016 gives a Flash of size 2 ~ (16 - 1) / 8 = 4096 kB = 4 MB.

4.9 Linux

4.9.1 Pinout

4.9.2 Default system features

The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.
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Console.
File system.

Debug shell.

4.9.3 Drivers

Supported drivers for this board.

adc — Analog to digital convertion
analog_input_pin — Analog input pin
analog_output_pin — Analog output pin
dac — Digital to analog convertion

exti — External interrupts

flash — Flash memory

i2¢_soft — Software 12C

pin — Digital pins

pwm — Pulse width modulation

sd — Secure Digital memory

spi — Serial Peripheral Interface

uart — Universal Asynchronous Receiver/Transmitter

4.9.4 Library Reference

Read more about board specific functionality in the Linux module documentation in the Library Reference.

4.9.5 Memory usage

Below is the memory usage of two applications:

* The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

e The default-configuration application is built with the default configuration, including a lot more functionality.

See the list of Default system features above for a summary.

Application Flash RAM

minimal-configuration | 304727 | 116704

default-configuration 389719 | 206944

4.9.6 Default configuration

Default Standard Library configuration.

Name

Value

CONFIG_ASSERT

Continued on next page
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Table 4.9 — continued from previous page

Name

Value

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

CONFIG_FS_CMD_USB_HOST_LIST

el Bl B el B e e e e e e el B e el e el e e e e e e e e B e B e e e e e K= e

CONFIG_FS_PATH_MAX

CONFIG_MONITOR_THREAD

CONFIG_PREEMPTIVE_SCHEDULER

CONFIG_PROFILE_STACK

CONFIG_SETTINGS_AREA_SIZE

CONFIG_SHELL_COMMAND_MAX

CONFIG_SHELL_HISTORY_SIZE

CONFIG_SHELL_MINIMAL

CONFIG_SHELL_PROMPT

CONFIG_SOCKET_RAW

CONFIG_SPIFFS

CONFIG_START_CONSOLE

CONFIG_START_CONSOLE_UART

CONFIG_START_CONSOLE_DEVICE_INDEX

0

Continued on next page
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Table 4.9 — continued from previous page

Name Value
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 1
CONFIG_START_FILESYSTEM_ADDRESS 0
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START_NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START_NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 1
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 768
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 1024
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.9.7 Homepage

http://www.kernel.org

4.9.8 Mcu

linux

4.9. Linux
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4.10 Nano32

4.10.1 Pinout

= HSPI SCK = GPIO14

TDI | TOUCH5 DC15 I{HSPI MISO= GPIO12
TCK _TOUCH4 DC14 =HSPI MOSI= GPIO13
[ TOUCH1 = ADC11 GPI000

| Flash SD2 = GPI009

Flash SD3 = GPIO10

Flash CMD = GPIO11

4.10.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

* Console.

* Debug shell.

4.10.3 Drivers

Supported drivers for this board.
 pin — Digital pins

 uart — Universal Asynchronous Receiver/Transmitter

4.10.4 Library Reference

Read more about board specific functionality in the Nano32 module documentation in the Library Reference.

4.10.5 Memory usage

Below is the memory usage of two applications:

e The minimal-configuration application is configured to only include the bare minimum of functionality for the
low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.
See the list of Default system features above for a summary.

Application Flash RAM
minimal-configuration | 128609 | 37452
default-configuration 143673 | 53116

66 Chapter 4. Boards


https://github.com/eerimoq/simba/tree/10.1.0/examples/minimal-configuration
https://github.com/eerimoq/simba/tree/10.1.0/examples/default-configuration

Simba Documentation, Release 10.1.0

4.10.6 Default configuration

Default Standard Library configuration.

Name

Value

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

CONFIG_FS_CMD_USB_HOST_LIST
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CONFIG_FS_PATH_MAX

(@)
=

CONFIG_MONITOR_THREAD

CONFIG_PREEMPTIVE_SCHEDULER

(=) Ne}

CONFIG_PROFILE_STACK

CONFIG_SETTINGS_AREA_SIZE

256

CONFIG_SHELL_COMMAND_MAX

64

CONFIG_SHELL_HISTORY_SIZE

768

CONFIG_SHELL_MINIMAL

CONFIG_SHELL_PROMPT

“$ 13

Continued on next page
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Table 4.10 — continued from previous page

Name Value
CONFIG_SOCKET_RAW 0
CONFIG_SPIFFS 0
CONFIG_START_CONSOLE CONFIG_START_CONSOLE_UART
CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 0
CONFIG_START_FILESYSTEM_ADDRESS 0
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START_NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START_NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START_SHELL 1
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 1536
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 1024
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.10.7 Homepage

http://esp32.de

4.10.8 Mcu

esp32

68

Chapter 4. Boards



http://esp32.de

Simba Documentation, Release 10.1.0

4.11 Particle 10 Photon

4.11.1 Pinout

pwm
T
QA9
S
3

pwIT pwm

m
CUT THIS OUT
%
- Y- T R

1sck ‘\’ﬂ.\'\lf‘,
Caz D> A4

20 mA max per |/O pin

u
. e PWM outputs are 8-bit
b resolution with default

frequency of 500 Hz.

e VIN (input) = 3.6 Vto 5.5 V
VIN (output) = approx. 4.8 V

when powered from USB

9 Avg. current with Wi-Fi on =
100 mA

4.11.2 Default system features

| | | | = |

=
| eps ” 125 “!sou.l',:”os_\\.ug”nsszllssg!dsl

wismd

wimd

wmd

The default configuration includes those major features

the application.
* Console.

* Debug shell.

4.11.3 Drivers

Supported drivers for this board.
* bcm43362 — BCM43362
* flash — Flash memory
¢ i2c_soft — Software 12C

e pin — Digital pins

. They are all initialized by sys_start () at the startup of
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 sdio — Secure Digital Input Output

 uart — Universal Asynchronous Receiver/Transmitter

4.11.4 Library Reference

Read more about board specific functionality in the Particle IO Photon module documentation in the Library Refer-

€nce.

4.11.5 Memory usage

Below is the memory usage of two applications:

* The minimal-configuration application is configured to only include the bare minimum of functionality for the

low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.

See the list of Default system features above for a summary.

Application Flash | RAM
minimal-configuration | 14368 | 3520
default-configuration 59532 | 6654

4.11.6 Default configuration

Default Standard Library configuration.

Name

Value

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE
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CONFIG_FS_CMD_PIN_WRITE

Continued on next page
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Table 4.11 — continued from previous page

Name Value
CONFIG_FS_CMD_SERVICE_LIST 1
CONFIG_FS_CMD_SERVICE_START 1
CONFIG_FS_CMD_SERVICE_STOP 1
CONFIG_FS_CMD_SETTINGS_LIST 1
CONFIG_FS_CMD_SETTINGS_READ 1
CONFIG_FS_CMD_SETTINGS_RESET 1
CONFIG_FS_CMD_SETTINGS_WRITE 1
CONFIG_FS_CMD_SYS_CONFIG 1
CONFIG_FS_CMD_SYS_INFO 1
CONFIG_FS_CMD_SYS_UPTIME 1
CONFIG_FS_CMD_THRD_LIST 1
CONFIG_FS_CMD_THRD_SET_LOG_MASK 1
CONFIG_FS_CMD_USB_DEVICE_LIST 1
CONFIG_FS_CMD_USB_HOST_LIST 1
CONFIG_FS_PATH_MAX 64
CONFIG_MONITOR_THREAD 1
CONFIG_PREEMPTIVE_SCHEDULER 0
CONFIG_PROFILE_STACK 1
CONFIG_SETTINGS_AREA_SIZE 256
CONFIG_SHELL_COMMAND_MAX 64
CONFIG_SHELL_HISTORY_SIZE 768
CONFIG_SHELL_MINIMAL 0
CONFIG_SHELL_PROMPT “$
CONFIG_SOCKET_RAW 1
CONFIG_SPIFFS 0
CONFIG_START_CONSOLE CONFIG_START_CONSOLE_UART
CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 0
CONFIG_START_FILESYSTEM_ADDRESS 0
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START _NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START _SHELL 1
CONFIG_START_SHELL_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 768
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 384

Continued on next page
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Table 4.11 — continued from previous page

Name Value
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.11.7 Homepage

https://docs.particle.io/datasheets/photon-datasheet/

4.11.8 Mcu

stm32f205rg

4.11.9 Detailed pinout

Right side pins

SPI3_SS 1253_WS

SPI3_SCK 1253_SCK
SPI3_MISO
SPI3_MOSI 1253_SD
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Left side pins

User I/0

RGB LED - RED
RGB LED - GREEN
RGB LED - BLUE
Setup Button 1253_MCK
Reset Button
USB Data+
T USB Data-

0 SMPS Enable

N Peripheral Key

4.11.10 Prerequisities

Install the dfu-utility.

git clone git://git.code.sf.net/p/dfu-util/dfu-util
cd dfu-util

sudo apt-get build-dep dfu-util

./autogen.sh

./configure

make

sudo make install

cd ..

# Give users access to the device.
sudo cp simba/environment/udev/49-photon.rules /etc/udec/rules.d
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4.11.11 Flashing

The Photon must enter DFU mode before software can be uploaded to it. It’s recommended to use the manual method
to verify that software can be successfully uploaded to the board, and then start using the automatic method to reduce
the manual work for each software upload.

Automatic (recommended)

* Connect DTR on the serial adapter to the RST pin on the Photon.

¢ Connect RTS on the serial adapter to the SETUP pad on the bottom side of the Photon. This requires soldering
a cable to the SETUP pad.

Upload the software with make BOARD=photon upload.

Manual

To enter DFU Mode:
1. Hold down the RESET and SETUP buttons.
2. Release only the RESET button, while holding down the SETUP button.
3. Wait for the LED to start flashing yellow (it will flash magenta first).
4. Release the SETUP button.

NOTE: Do not connect DTR and/or RTS using manual upload. They must only be connected using the automatic
method.

Upload the software with make BOARD=photon upload.
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4.12 STM32F3DISCOVERY

4.12.1 Pinout

4.12.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

* Console.

* Debug shell.

4.12.3 Drivers

Supported drivers for this board.
* flash — Flash memory
¢ i2c_soft — Software 12C

e pin — Digital pins
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 uart — Universal Asynchronous Receiver/Transmitter

4.12.4 Library Reference

Read more about board specific functionality in the STM32F3DISCOVERY module documentation in the Library

Reference.

4.12.5 Memory usage

Below is the memory usage of two applications:

* The minimal-configuration application is configured to only include the bare minimum of functionality for the

low level kernel to run. That is, the thread scheduler and system tick.

e The default-configuration application is built with the default configuration, including a lot more functionality.

See the list of Default system features above for a summary.

Application Flash | RAM
minimal-configuration | 14092 | 3056
default-configuration 58268 | 6146

4.12.6 Default configuration

Default Standard Library configuration.

Name

Value

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

CONFIG_FS_CMD_LOG_SET_LOG_MASK

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

UG JGRY JYURIY U [NV U U |G U (ORI (U U U |G U U (U U RN N U ] [T S

Continued on next page
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Table 4.12 — continued from previous page

Name Value
CONFIG_FS_CMD_SERVICE_STOP 1
CONFIG_FS_CMD_SETTINGS_LIST 1
CONFIG_FS_CMD_SETTINGS_READ 1
CONFIG_FS_CMD_SETTINGS_RESET 1
CONFIG_FS_CMD_SETTINGS_WRITE 1
CONFIG_FS_CMD_SYS_CONFIG 1
CONFIG_FS_CMD_SYS_INFO 1
CONFIG_FS_CMD_SYS_UPTIME 1
CONFIG_FS_CMD_THRD_LIST 1
CONFIG_FS_CMD_THRD_SET_LOG_MASK 1
CONFIG_FS_CMD_USB_DEVICE_LIST 1
CONFIG_FS_CMD_USB_HOST_LIST 1
CONFIG_FS_PATH_MAX 64
CONFIG_MONITOR_THREAD 1
CONFIG_PREEMPTIVE_SCHEDULER 0
CONFIG_PROFILE_STACK 1
CONFIG_SETTINGS_AREA_SIZE 256
CONFIG_SHELL_COMMAND_MAX 64
CONFIG_SHELL_HISTORY_SIZE 768
CONFIG_SHELL_MINIMAL 0
CONFIG_SHELL_PROMPT “$
CONFIG_SOCKET_RAW 1
CONFIG_SPIFFS 0
CONFIG_START_CONSOLE CONFIG_START_CONSOLE_UART
CONFIG_START_CONSOLE_DEVICE_INDEX 0
CONFIG_START_CONSOLE_UART_BAUDRATE 38400
CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE 0
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN 2
CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT 3
CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION 1
CONFIG_START_FILESYSTEM 0
CONFIG_START_FILESYSTEM_ADDRESS 0
CONFIG_START_FILESYSTEM_SIZE 65536
CONFIG_START_NETWORK 0
CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT | 30
CONFIG_START NETWORK_INTERFACE_WIFI_PASSWORD MyWiFiPassword
CONFIG_START NETWORK_INTERFACE_WIFI_SSID MyWiFiSSID
CONFIG_START SHELL 1
CONFIG_START_SHELL,_PRIO 30
CONFIG_START_SHELL_STACK_SIZE 768
CONFIG_STD_OUTPUT_BUFFER_MAX 16
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 384
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037

Continued on next page
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Table 4.12 — continued from previous page

Name

Value

CONFIG_USB_DEVICE_VID

0x2341

4.12.7 Homepage

http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-
eval-tools/stm32-mcu-discovery-kits/stm32f3discovery.html

4.12.8 Mcu

stm32f303vc

4.12.9 Pin functions

These are the default pin functions in Simba.

Function Pin
UARTO TX | PA9
UARTO RX | PA10
UART1 TX | PA2
UARTI1 RX | PA3
UART2 TX | PB10
UART2 RX | PB11
SPIO SCK PAS
SPI0 MISO | PA6
SPIO MOSI | PA7
SPI1 SCK PA13
SPI1 MISO | PA14
SPI1 MOSI | PA15
SPI2 SCK PC10
SPI2 MISO | PCl11
SPI2 MOSI | PC12
12C0 SCL PB8
12C0 SDA PB9
12C1 SCL PFO
12C1 SDA PF1
CANTX PD1
CAN RX PDO
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4.13 STM32VLDISCOVERY

4.13.1 Pinout
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4.13.2 Default system features
The default configuration includes those major features. They are all initialized by sys_start () at the startup of
the application.

* Console.

* Debug shell.
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4.13.3 Drivers

Supported drivers for this board.
* flash — Flash memory
e i2c_soft — Software 12C

e pin — Digital pins

¢ uart — Universal Asynchronous Receiver/Transmitter

4.13.4 Library Reference

Read more about board specific functionality in the STM32VLDISCOVERY module documentation in the Library

Reference.

4.13.5 Memory usage

Below is the memory usage of two applications:

e The minimal-configuration application is configured to only include the bare minimum of functionality for the

low level kernel to run. That is, the thread scheduler and system tick.

* The default-configuration application is built with the default configuration, including a lot more functionality.

See the list of Default system features above for a summary.

Application Flash | RAM
minimal-configuration | 14800 | 2940
default-configuration 59076 | 6194

4.13.6 Default configuration

Default Standard Library configuration.

Name

Value

CONFIG_ASSERT

CONFIG_DEBUG

CONFIG_FS_CMD_DS18B20_LIST

CONFIG_FS_CMD_ESP_WIFI_STATUS

CONFIG_FS_CMD_FS_APPEND

CONFIG_FS_CMD_FS_COUNTERS_LIST

CONFIG_FS_CMD_FS_COUNTERS_RESET

CONFIG_FS_CMD_FS_FILESYSTEMS_LIST

CONFIG_FS_CMD_FS_FORMAT

CONFIG_FS_CMD_FS_LIST

CONFIG_FS_CMD_FS_PARAMETERS_LIST

CONFIG_FS_CMD_FS_READ

CONFIG_FS_CMD_FS_WRITE

CONFIG_FS_CMD_I2C_READ

CONFIG_FS_CMD_I2C_WRITE

CONFIG_FS_CMD_LOG_LIST

CONFIG_FS_CMD_LOG_PRINT

e Bl el el el el Bl Bl e e e e e K= e e

Continued on next page
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Table 4.13 — continued from previous page

Name

Value

CONFIG_FS_CMD_LOG_SET_LOG_MASK

1

CONFIG_FS_CMD_NETWORK_INTERFACE_LIST

CONFIG_FS_CMD_PING_PING

CONFIG_FS_CMD_PIN_READ

CONFIG_FS_CMD_PIN_SET_MODE

CONFIG_FS_CMD_PIN_WRITE

CONFIG_FS_CMD_SERVICE_LIST

CONFIG_FS_CMD_SERVICE_START

CONFIG_FS_CMD_SERVICE_STOP

CONFIG_FS_CMD_SETTINGS_LIST

CONFIG_FS_CMD_SETTINGS_READ

CONFIG_FS_CMD_SETTINGS_RESET

CONFIG_FS_CMD_SETTINGS_WRITE

CONFIG_FS_CMD_SYS_CONFIG

CONFIG_FS_CMD_SYS_INFO

CONFIG_FS_CMD_SYS_UPTIME

CONFIG_FS_CMD_THRD_LIST

CONFIG_FS_CMD_THRD_SET_LOG_MASK

CONFIG_FS_CMD_USB_DEVICE_LIST

CONFIG_FS_CMD_USB_HOST_LIST

e Bl Bl el Bl e el el e e e e e e e ) B el

CONFIG_FS_PATH_MAX

(@)
=

CONFIG_MONITOR_THREAD

O =

CONFIG_PREEMPTIVE_SCHEDULER

CONFIG_PROFILE_STACK

CONFIG_SETTINGS_AREA_SIZE

CONFIG_SHELL_COMMAND_MAX

CONFIG_SHELL_HISTORY_SIZE

CONFIG_SHELL_MINIMAL

CONFIG_SHELL_PROMPT

CONFIG_SOCKET_RAW

CONFIG_SPIFFS

CONFIG_START_CONSOLE

CONFIG_START_CONSOLE_UART

CONFIG_START_CONSOLE_DEVICE_INDEX

0

CONFIG_START_CONSOLE_UART_BAUDRATE

38400

CONFIG_START_CONSOLE_USB_CDC_CONTROL_INTERFACE

0

CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_IN

CONFIG_START_CONSOLE_USB_CDC_ENDPOINT_OUT

CONFIG_START_CONSOLE_USB_CDC_WAIT_FOR_CONNETION

CONFIG_START_FILESYSTEM

CONFIG_START_FILESYSTEM_ADDRESS

O| O =W

CONFIG_START_FILESYSTEM_SIZE

65536

CONFIG_START_NETWORK

0

CONFIG_START_NETWORK_INTERFACE_WIFI_CONNECT_TIMEOUT

30

CONFIG_START_NETWORK_INTERFACE_WIFI_PASSWORD

MyWiFiPassword

CONFIG_START_NETWORK_INTERFACE_WIFI_SSID

MyWiFiSSID

CONFIG_START_SHELL

1

CONFIG_START_SHELL_PRIO

30

CONFIG_START_SHELL_STACK_SIZE

768

CONFIG_STD_OUTPUT_BUFFER_MAX

16

Continued on next page
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Table 4.13 — continued from previous page

Name Value
CONFIG_SYSTEM_TICK_FREQUENCY 100
CONFIG_SYS_CONFIG_STRING 1
CONFIG_SYS_SIMBA_MAIN_STACK_MAX 4096
CONFIG_THRD_CPU_USAGE 1
CONFIG_THRD_ENV 1
CONFIG_THRD_IDLE_STACK_SIZE 384
CONFIG_THRD_TERMINATE 1
CONFIG_USB_DEVICE_PID 0x8037
CONFIG_USB_DEVICE_VID 0x2341

4.13.7 Homepage

http://www.st.com/content/st_com/en/products/evaluation-tools/product-evaluation-tools/mcu-eval-tools/stm32-mcu-
eval-tools/stm32-mcu-discovery-kits/stm32vldiscovery.html?sc=internet/evalboard/product/250863.jsp

4.13.8 Mcu

stm32f100rb

4.13.9 st-link

sudo apt install libusb-1.0-0-dev
git clone https://github.com/eerimoqg/stlink
./autogen.sh

./configure

make

sudo cp etc/udev/rules.d/49x /etc/udev/rules.d
udevadm control --reload-rules

udevadm trigger
modprobe -r usb-storage && modprobe usb-storage quirks=483:3744:1i
st-util -1

arm-none—-eabi-gdb app.out
$ target extended-remote localhost:4242

Plug in the board in the PC.

4.13.10 Pin functions

These are the default pin functions in Simba.
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Function

Pin

UARTO TX

PA9

UARTO RX

PA10

UART1 TX

PA2

UART1 RX

PA3

UART2 TX

PC10

UART2 RX

PCl11

SPIO SCK

PAS

SPIO MISO

PAG6

SPI0O MOSI

PA7

12C0 SCL

PB8

12C0 SDA

PB9

4.13. STM32VLDISCOVERY
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CHAPTER 5

Examples

Below is a list of simple examples that are useful to understand the basics of Simba.

There are a lot more examples and unit tests on Github that shows how to use most of the Simba modules.

5.1 Analog Read

5.1.1 About

Read the value of an analog pin periodically once every second and print the read value to standard output.

5.1.2 Source code

* @file main.c

* @section License
* Copyright (C) 2015-2016, Erik Moqvist

* This library is free software; you can redistribute it and/or

* modify it under the terms of the GNU Lesser General Public

* License as published by the Free Software Foundation; either

* version 2.1 of the License, or (at your option) any later version.

* This library is distributed in the hope that it will be useful,

* but WITHOUT ANY WARRANTY; without even the implied warranty of

* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.

*

* This file is part of the Simba project.
*/

#include "simba.h"

int main ()

int value;
struct analog_input_pin_t pin;

sys_start ();
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analog_input_pin_module_init () ;

/+ Initialize the analog input pin. x/
analog_input_pin_init (&pin, &pin_al0_dev);

while (1) {
/* Wait one second. */
thrd_sleep_ms (1000);

/* Read the analog pin value and print it. =*/

value = analog_input_pin_read(&pin);
std_printf (FSTR("value = %d\r\n"), value);

return (0);

The source code can also be found on Github in the examples/analog_read folder.

5.1.3 Build and run

Build and run the application.

$ cd examples/analog_read

$ make -s BOARD=<board> run
value = 234

value = 249

value = 230

5.2 Analog Write

5.2.1 About

Write analog values to an analog output pin to form a sawtooth wave. Connect a LED to the analog output pin and
watch the brightness of the LED change.

5.2.2 Source code

@file main.c

@section License
Copyright (C) 2015-2016, Erik Moqvist

This library is free software; you can redistribute it and/or
modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either

version 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY,; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
Lesser General Public License for more details.
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*
* This file is part of the Simba project.
*/

#include "simba.h"
int main ()
{

int value;

struct analog_output_pin_t pin;

sys_start () ;
analog_output_pin_module_init ();

/+ Initialize the analog output pin. */
analog_output_pin_init (&pin, &pin_dl10_dev);

value = 0;

while (1) {

/* Write a sawtooth wave to the analog output pin. */

analog_output_pin_write (&pin, wvalue);
value += 5;
value %= 1024;

/% Wait ten milliseconds. */
thrd_sleep_ms (10);

return (0);

The source code can also be found on Github in the examples/analog_write folder.

5.2.3 Build and run

Build and upload the application.

$ cd examples/analog_write
$ make -s BOARD=<board> upload

5.3 Blink

5.3.1 About

Turn a LED on and off periodically with a one second interval.

5.3.2 Source code

/%
* @file main.c

*

* @section License

5.3. Blink
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* Copyright (C) 2015-2016, Erik Moqgvist

* This library is free software; you can redistribute it and/or

* modify it under the terms of the GNU Lesser General Public

+ License as published by the Free Software Foundation; either

* version 2.1 of the License, or (at your option) any later version.

* This library is distributed in the hope that it will be useful,

* but WITHOUT ANY WARRANTY,; without even the implied warranty of

* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
+* Lesser General Public License for more details.

* This file is part of the Simba project.
*/

#include "simba.h"

int main ()
{

struct pin_driver_t led;

/* Start the system. */
sys_start () ;

/#* Initialize the LED pin as output and set its value to 1. */
pin_init (&led, &pin_led_dev, PIN_OUTPUT);
pin_write(&led, 1);

while (1) {
/% Wait half a second. #*/
thrd_sleep_ms (500);
/% Toggle the LED on/off. */
pin_toggle (&led);

return (0);

The source code can also be found on Github in the examples/blink folder.

5.3.3 Build and run

Build and upload the application.

$ cd examples/blink
$ make -s BOARD=<board> upload

5.4 Filesystem

5.4.1 About

Create the file counter.txt and write 0 to it. Everytime the application is restarted the counter is incremented by
one.
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5.4.2 Source code

Ve

* @file main.c

*

@section License
Copyright (C) 2014-2016, Erik Mogvist

% %

This library is free software; you can redistribute it and/or
modify it under the terms of the GNU Lesser General Public
License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version.

% %

* % %

This library is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
* Lesser General Public License for more details.

*

*

*
* This file is part of the Simba project.
*/

#include "simba.h"

#1if !defined (BOARD_ARDUINO_DUE) && !defined(ARCH_ESP)

# error "This example can only be built for Arduino Due or ESP."
#endif
/%

* Increment the counter in 'counter.txt'.

*/

static int increment_counter (void)
{

char buf[32];

struct fs_file_t file;

long counter;

size_t size;

std_printf (FSTR("Incrementing the counter in 'counter.txt'.\r\n"));

if (fs_open(&file, "counter.txt", FS_RDWR) != 0) {
/+ Create the file if missing. x/
if (fs_open(&file,
"counter.txt",

FS_CREAT | FS_TRUNC | FS_RDWR) != 0) {
return (-1);
}
if (fs_write(&file, "0", 2) != 2) {

return (-2);

if (fs_seek(&file, 0, FS_SEEK_SET) != 0) {
return (-3);

if (fs_read(&file, buf, 16) <= 0) {
return (-4);

5.4. Filesystem
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if (std_strtol (buf, &counter) == NULL) {
return (-5);

/* Increment the counter. x*/
counter++;
std_sprintf (buf, FSTR("%1u"), counter);

size = strlen(buf) + 1;

if (fs_seek(&file, 0, FS_SEEK_SET) != 0) {
return (-6);

}

if (fs_write(&file, buf, size) != size) {

return (-7);

if (fs_close(&file) !'= 0) {
return (-8);

std_printf (FSTR("Counter incremented to %lul\r\n"), counter);

return (0);

int main ()
{

int res;

sys_start ();
std_printf (sys_get_info());

/* Increment the counter. #*/
res = increment_counter();

if (res != 0) {
std_printf (FSTR("Failed to increment the counter with error %d.\r\n"),
res);

/#* The shell thread is started in sys_start() so just suspend this
thread. =/
thrd_suspend (NULL) ;

return (0);

The source code can also be found on Github in the examples/filesystem folder.

5.4.3 Build and run

Build and run the application.
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$ cd examples/filesystem
$ make -s BOARD=arduino_due upload

The output in the terminal emulator:

Incrementing the counter in 'counter.txt'.
Counter incremented to 1.

<manually reset the board>

Incrementing the counter in 'counter.txt'.
Counter incremented to 2.

<manually reset the board>

Incrementing the counter in 'counter.txt'.
Counter incremented to 3.

5.5 Hello World

5.5.1 About

This application prints “Hello world!” to standard output.

5.5.2 Source code

* @file main.c

* @section License
* Copyright (C) 2014-2016, Erik Moqgvist

* This library is free software; you can redistribute it a